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The trend of using mobile devices amongst the elderly population is continuously
increasing. This study consisted of three phases. The first phase aimed to survey the situation of
mobile communication device and application usages among elderly users in Thailand through the
use a questionnaire survey as well as face-to-face interviews was used for data collection. The
number of the participants in first phase was 448 elderly people. The participants mostly used
mobile communication devices and applications in the morning and in the evening. The information
in first phase was used to develop mobile applications in this study. The second phase was a cross-
sectional descriptive study to assess health risks from mobile communication device and
application usages among 490 elderly people in Thailand via Healthy e-Elderly People Assessment
(HEPA) application. Most participants (65.9%) fell into moderate risk level of physical health and
10.0% of them fell into severe risk level of physical health. The third phase was a randomized
controlled trial to evaluate the effectiveness of the Healthy e-Elderly People Intervention (HEPI)
Application in terms of improved knowledge, attitude, and practices, and reduce the physical
health effects from mobile communication device and application usages. The HEPI application in
Thai context was developed by a questionnaire and information from phase I and Il. The number
of the participants were 66 including 33 in the intervention group and 33 in the control group. The
results shown that the mean scores of knowledge, attitude, and practices levels were significantly
different between the intervention and the control groups at follow-up 1 (p=0.041, p=0.006, and
p<0.001 respectively). The mean scores of physical health risk in both the intervention and the
control groups were similar which radically decreased from baseline to follow-up 1, then increased
at follow-up 2 (p=0.899). Whether the elderly people in Thailand increase the length of time use on
mobile communication devices and applications, it may result in risk for several serious health
conditions. The HEPI application can be used for improving knowledge, attitude, and practices, and

reduce the health effects of excessive use of mobile communication devices and applications.

Field of Study: Public Health Student's Signature
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CHAPTER |
INTRODUCTION

1.1 Background of Rationale

Nowadays, smartphones and tablets have become important tools in
peoples’ lives. A smartphone is essentially cellular phones with in-built applications
for accessing the internet, some in real-time too (Northern Lights College, 2011). And
is a tablet being wireless, portable personal computers with a touchscreen display
which is normally larger than a smartphone, but smaller than a laptop (Rouse, 2016).
In Thailand, there are many mobile communication devices used such as smartphones,
tablets, desktop and laptop computers, to which smartphones and tablets are the
popular choices (National Science and Technology Development Agency, 2014). There
is an increasing in the number of Thai people using smartphones from 8.0% of the Thai
population in 2012 to 50.5% of the Thai population in 2016 (National Statistical Office,
2017b). Elderly people were a group that used smartphones or tablets. The number
of elderly people in Thailand constantly increased each year, accounting for 9,934,309
(15.07%) of the total population in 2016 (Department of Older Persons, 2017). Of this,
there are 5,816,966 elderly people using mobile phones, with 639,911 or 6.4% that
specifically use smartphones in Thailand (National Statistical Office, 2016). However,
there is a lack of information among elderly users about their status and trend of
mobile communication usages and the effects of using mobile communication devices.

Smartphone and tablet usages have become more common in Thai society.
However, use of smartphones and tablets had negative effects. User behavior of
smartphones and tablets is indicating patterns related to internet addiction (Jamal et
al., 2012). Moreover, the increasing use and dependence of smartphones have become
a prevalent issue in public health as reports of health effects from smartphone use
increase. These effects are consisted of, but not limited to, musculoskeletal pain
(Balakrishnan et al., 2016), headache, dizziness (Shariful Islam, 2014), eyes pain, neck
pain, shoulder pain, wrists pain (Kim et al., 2015), stress, sleep disturbances, symptoms

of depression (Thomée et al., 2011) lack of sleep quality, depression, and anxiety also



effects the user’s emotions and contributes to a much larger health issue (Demirci et
al., 2015).

Nonetheless, there are some advantages of smartphone or tablet usages like
mobile health (mHealth). The World Health Organization defined mobile health
(mHealth) as “medical and public health practice supported by mobile devices, such
as mobile phones, patient monitoring devices, personal digital assistants, and other
wireless devices” The value of mHealth is the production of healthcare practices
accessible to the community by mobile communication technologies in a kind of
conditions such as providing healthcare information, patient’s observation, and data
collection for health (WHO, 2011). Furthermore, mHealth becomes a catalyst for
observing opportunities in health and promote healthy behaviors for the prevention
or reduction of health issues (Boulos et al., 2011).

Consequently, there is a lack of research in Thailand, as well as worldwide,
that address the health effects of using mobile communication devices, especially
smartphones and tablets within the elderly population. In addition to, a lack of
approach in assessing the health risks of using smartphones and tablets within the
elderly population. No specific application to improve elderly people health. Thus,
this study aims to evaluate the health effects of smartphone and tablet usages among
the Thai elderly, identify the factors associated with the health effects from
smartphones and tablets among the Thai elderly, and to evaluate the effectiveness of
the Healthy e-Elderly People Intervention (HEPI) application for the reduction of health
effects from mobile communication devices and applications usages among elderly

people in Thailand.

1.2 Research Questions

1) What is status and trend of mobile communication device and application
usages among elderly people in Thailand?
2) What are health effects from mobile communication device and

application usage among elderly people in Thailand?



3) What are the knowledge, attitudes, and practices about health effects from
mobile communication device and application usage among elderly people in
Thailand?

4) What are the effectiveness of the Healthy e-Elderly People Intervention
(HEPI) application in terms of:

- Knowledge about health effect from mobile communication device and

application usages.

- Attitude about health effect from mobile communication device and

application usages.

- Practices on mobile communication device and application usages.

- Physical health effects from mobile communication device and application usages.

1.3 Research Objectives

General Objective

To evaluate the effectiveness of the Healthy e-Elderly People Intervention
(HEPI) application for improvement knowledge, attitudes, and practices about health
effect from mobile communication devices and applications usage. Moreover,
effectiveness in terms of reducing physical health effects from mobile communication
devices and applications usages among elderly people in Thailand.

Specific Objectives

Phase |

1) To study the status and trend of mobile communication device and
application usages among elderly people in Thailand.

2) To survey the health effects, both positive and negative, from mobile
communication device and application usages among elderly people in Thailand.

3) To develop the Healthy e-Elderly People Assessment (HEPA) application.

Phase I

4) To assess knowledge, attitude, and practices regarding the health effects
of communication device and application usages among elderly people in Thailand.

5) To evaluate health risk from mobile communication device and application

usages among elderly people in Thailand.



6) To determine factors associated with health effects from mobile
communication device and application usages among elderly people in Thailand.
Phase llI
7) To evaluate the effectiveness of the Healthy e-Elderly People Intervention
(HEPI) application in terms of:
- Knowledge regarding health effects from mobile communication device
and application usages.
- Attitude regarding health effects from mobile communication device and
application usages.
- Practices of mobile communication device and application usages.
- Physical health effects from mobile communication devices and

applications usages.

1.4 Research Hypothesis

1) Elderly people who receive the HEPI application with reminder messages
will improve knowledge, attitude, and practices on mobile communication device and
application usages related to health effects than elderly people who receive the HEPI
application program without reminder messages.

2) Elderly people who receive the HEPI application with reminder messages
will reduce physical health effects related to mobile communication device and
application usages than elderly people who will receive the HEPI application without

reminder messages.

1.5 Operational Definition

Mobile communication devices: smartphones or tablets which are popular
mobile communication devices used in Thai users.

Applications: computer programs designed to run on a mobile device such
as smartphones or tablets.

Health effects: a health effect is both positive and negative resulting from
mobile communication device and application usages. The effects could be physical,

mental, and social.



Physical health effects: a physical health effects resulting from mobile
communication device and application usages such as eyes symptoms, nervous system
symptoms, musculoskeletal symptoms, and others.

Mental health effects: a mental health effects resulting from mobile
communication device and application usages such as anxiety, moodiness, and
loneliness.

Social health effects: a social health effects resulting from mobile
communication device and application usages such as communication problem and
change of surrounding people.

Knowledge: knowledge about health effects from mobile communication
device and application usages.

Attitude: attitude about health effects from mobile communication device
and application usages.

Practices: practices of mobile communication devices and application usages
related to health effects.

Types of mobile communication devices: type of devices in use such as
smartphones and tablets.

Mobile communication devices using purpose: refer to the way of using
devices such as for calling and using applications.

Healthy e-Elderly People Assessment (HEPA) application: the mobile
application for evaluating health risks from mobile communication device and
application usages including assessing knowledge, attitudes and practices regarding the
health effects of communication device and application usages. After answering
questions in HEPA, the user will receive their assessment results.

Healthy e-Elderly People Intervention (HEPI) application with reminder:
the intervention base on mobile application on smartphones or tablets to improve
appropriate behavior for mobile communication device and application usages, and
reduce physical health effects related to mobile communication device and

application usages.



Reminder messages: daily knowledge messages regarding proper behavior
while mobile communication device and application usages to reduce physical health
effects from device usages in the HEPI application.

Check list: list of questions for reporting behavior of users during a week ago

located in the HEPI application.

1.6 Conceptual Framework

Independent Variables

Demographic Characteristics:
- Gender

- Age (years)

- Marital status

- Family members

- Status in family

- Education

- Income

- Chronic disease

Intervention group

HEPI with reminder

-Susgestion about how to use
mobile communication devices
and applications without adverse
physical health effects.

-Check list

-Daily reminder messages

The use of mobile communication
devices and applications:

- A period of using (years)

- Average time of using (haurs/day)

- Types of mobile communication
devices

- Mobile communication devices using
purpose

- Location of device usages

- Applications were using

- Times of device usages

- Rest breaks

HEPI without reminder

-Suggestion about how to use
mobile communication devices
and applications without adverse
physical health effects.

-Check list

Dependent Variables

- Knowledge about health effect
from mobile communication device

and application usages.

- Attitude about health effect from
mobile communication device and

application usages

- Practices of mobile communication

device and application usages.

- Physical health effects from
mobile communication device and

application usages.

Control group

Figure 1 Conceptual Frameworks




CHAPTER Il
LITERATURE REVIEW

2.1 Mobile Communication Device and Application Usages
2.1.1 Definitions of Mobile Communication Devices and Applications

The definition of mobile communication device is an electronic device used
to communicate information wirelessly; as opposed to a computing device attached
directly to a wired computer network or a standard wired telephone such as cellular
telephone, smartphone, mobile cellular internet connectivity device, and mobile
internet device.

A smartphone is a type of a mobile phone that offers more general computing
capabilities. Nowadays, smartphones support a wide variety of other services such as
message, MMS, Internet access, e-mail, wireless network (Wi-Fi), Bluetooth, infrared,
business applications, photography and gaming (Northern Lights College, 2011).

A tablet is wireless, portable personal computers with a touchscreen display
that is normally larger than a smartphone, but smaller than a laptop (Rouse, 2016).

Mobile applications (mobile apps) are applications developed for small
handheld devices, such as mobile phones and smartphones. It can come preloaded
on the handheld device. Moreover, users can download mobile apps from the internet.
Mobile apps can be found both on smartphones and feature phones. Smartphone
platforms that support mobile apps such as Android, iOS, Windows Phone and
BlackBerry are popular (Viswanathan, 2017).

2.1.2 Mobile Communication Device and Application Usages in Thailand

The number of people in the Thai population, age 6 years or over was 63. 1
million people in 2017. Of this, 55.6 million people or 88.2% of them use mobile
phones. While considering device use by region in 2017 presented that in Bangkok, the
city had the highest proportion of using mobile phones, the Internet, and computers
at 49.2%. Followed by the Central region of Thailand with a proportion using mobile

phones, the Internet, and computers at 30.1%. Next, the Southern region of Thailand



with a proportion using mobile phones, the Internet, and computers at 27.9%. Then,
The Northern region of Thailand with a proportion using mobile phones, the Internet,
and computers at 27.7%, while the Northeastern region of Thailand had the lowest
with a proportion using mobile phones, the Internet, and computers at 26.2%. The
youth group ages between 15-24 years was the group with the greatest use of the
Internet at 89.8%. While, people 50 years old and over had used the Internet at 18.2%.
People who used mobile phones were used their device at any place. The report of
using the internet demonstrated that users accessed the internet mostly for social
network such as Facebook, Twitter, GooglePlus, Line, Instagram. Follow by, for
downloading such as picture, movies, video, music, and games. While some used the
internet for search general Information or other services. Most users accessed the
internet 5-7 days per week at 82.9%. While the devices that had the highest proportion
to access the Internet were smartphones and some of the users accessed tablets
(National Statistical Office, 2017a). The average number of internet access during
weekdays was 6.30 hours/day for whole age group while were 6.48 hours /day on the
weekends. Specifically, for elderly users, the average number of internet access during
weekdays was 4.54 hours/day for whole age group was 4.12 hours /day on the
weekends. The popular place for using the internet was at home, at the workplace,
and as a passenger in a moving vehicle respectively.

Among elderly users, there were reported use of the internet for social media
2.36 hours/day. Then, they used the internet for watching TV and listening to music
for 1.54 hours/days. Follow by, spending 1.48 hours/day online reading books. Their
popular social media applications were Line, Facebook, and YouTube respectively.
They mostly used the internet at home, at the workplace, and as a passenger in a
moving vehicle. The problem that they encountered with media applications were too
much advertisement, problems of connecting to the internet, and they do not know
who they can asked for help while they had problems (Electronic Transactions

Development Agency, 2017).



2.2 Health Effects from Mobile Communication Device and Application Usages
2.2.1 Health Effects from Mobile Communication Device and Application Usages

Digital eye strain is the physical discomfort felt by many individuals after two
or more hours in front of a digital screen. Symptoms are different for each person, but
digital eye strain typically manifests itself as dry, red or irritated eyes; blurred vision;
fatigued eyes; back, neck or shoulder pain; or headaches. For some, the effects of
digital eye strain can be painful and, in extreme cases, debilitating. Issues commonly
associated with over-exposure to digital devices were eye strain, dry eyes, and blurred
vision. Sixty-three percent of adults do not know that electronics emit high-energy
visible or blue light (The Vision Council, 2013).

The health effects from electromagnetic waves (EMW) produced by mobile
phone base transmitter stations (BTS). Forty-nine percent of participants reported sleep
disturbances, headaches, dizziness, mood change, anxiety and depression (Shariful
Istam, 2014). Mobile phones and neurological changes association from radio frequency
radiation in humans demonstrated neurological effects of RFR with noxious sensation
(dysaesthesia). Cases have arisen after exposure too much of the frequency range (low
MHz to GHz) was showed transitory. Moreover, egregious injuries may happen after a
very high intense exposure to the user’s nerves (Lai, 2014). Electromagnetic
hypersensitivity (EHS) and health complaints associated with electromagnetic fields of
mobile phone communication were sleep quality, dizziness, headaches, skin problem:s,
problems in concentration and memory loss, nervousness, and other unspecific
symptoms of ill health (Seitz et al., 2005).

Musculoskeletal pain can occur when people were constantly using
smartphones at home without any rest and having a poor posture, especially if it is
maintained over a long period of time. Repeated motions as in a static posture can

result in a variety of problems, such as neck and shoulder pain (Kim et al., 2015).
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Table 1 Health effects from mobile communication devices usages reports

Country Subjects Results References
Saudi Arabia | 286 medical | Headache (16.08%) (Khan, 2008)
students Fatigue (24.48%)
Impaired concentration (34.27%)
Memory disturbances (40.56%)
Sleeplessness (38.8%)
Sweden 4156 young Stress (Thomée et
Adults Sleep disturbances al,, 2011)
Symptoms of depression
Saudi Arabia | 120 Female | Long-term memory impairment (45.8%) | (Jamal et al,,
medical Prolonged sleep (31.7%) 2012)
students Insomnia (30%)
Chronic headache (22.5%)
Concentration problems (22.5%)
Bangladesh | 220 adults Sleeping disturbances (49%) (Shariful
Headache or dizziness (47%) Istam, 2014)
Mood change or depression (41%)
Complained about other physical or
mental symptoms (22%)
Iran Students Depressive disorder (17.30%), (Babadi-
Obsessive compulsive disorder (14.20%) | Akashe et al,,
Interpersonal sensitivity (13.80%) 2014)
Korea 292 university | Eyes pain (42.1%) (Kim et al,,
students Neck pain (55.8%) 2015)
Shoulder pain (54.8%)
Wrists pain (27.1%)




11

2.2.2 Factors Associated with Health effects from Mobile Communication Device

and Application Usages

Associations between mobile phone variables and mental health outcomes.
First, there are positive associations between low compared to high mobile phone use
and sleep disturbances, current stress, and symptoms of depression. Qualitative
mobile phone variables, availability demands were associated with symptoms of
depression and current stress with all mental health outcomes. Overuse of mobile
phones were associated with sleep disturbances, current stress, and symptoms of
depression (Thomée et al., 2011).

Using digital devices can also exacerbate discomfort in people with existing
vision problems. Symptoms of Digital Eye Strain such as irritation or eye redness is
usually the result a long period of time at staring at the bright backlight of screens. Dry
eyes can result from reduced blinking rates. Screens set at eye level can also cause
dryness. Screen glare mostly cause of blurred vision. The chance of glare rises with
bright overhead lights, older computer monitors, outside sun, and dirty screens.
General fatigue can occur from staring at screens and straining to see small images and
fonts. Back pain can occur when a screen is not positioned properly and poor body
posture. Neck pain is usually caused by monitor positioning and poor screen. Painful
pressure can build on muscles if the neck is constantly moving down or up. Headaches

can be caused by repeated eye strain (The Vision Council 2012; The Vision Council, 2013).

2.3 Mobile Phone and Mobile Application for Health
2.3.1 Mobile Phone and Mobile Application for Health

World Health Organization defined mobile health (mHealth) as “medical and
public health practice supported by mobile devices, such as mobile phones, patient
monitoring devices, personal digital assistants, and other wireless devices”(WHO, 2011).
Interventions in health by using technology have shown, for example, to help
individuals monitor consumer’s health (Detmer et al,, 2008), for remote home

monitoring (Marti nez et al., 2006), and to provide social support (Skeels et al., 2010).
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Many previous studies used mobile phone and mobile application
interventions for health for example: the study among older adults with Colon Cancer
receiving adjuvant chemotherapy via mobile phone with application and tympanic
thermometer to find staff response time threshold, analysis of alert generation
feasibility, patient satisfaction and acceptability (Weaver et al., 2007). Next, using palm
smartphone, SMS, automatic alerts, and webserver to study self-efficacy, exercise
performance outcomes, steps, and health related quality of life among 17 adults with
COPD (Nguyen et al,, 2009). To measure change in Incremental Shuttle walk test (ISWT)
spirometry and SF12 among 48 Adults with moderate to severe COPD by Mobile phone
with java application (Liu et al., 2008). To study energy intake on the phone system
versus a standard food diary. Moreover, acceptability and usability the mobile phone
system questionnaire by using mobile phone camera, application ‘‘Nutricam’” among
adults with type 2 diabetes (Rollo et al., 2011). Smartphone, Application‘‘RollingBall’’
used for study score of both single-task and dual-task walking conditions based on
phone application developed for assessment of fall risk among older adults in a
community dwelling (Yamada et al., 2011). Smartphone, programmed, webserver, and
DVD used for study recent events memory recall test scores before and after viewing
the DVD among older adult with Stage 4 Alzheimer’s and caregiver (Leo et al., 2011).

Many studies on mobile phone interventions for supporting older adult’s
health is still in its infancy and just now starting to expand. Rapid growth of mobile
phones along with a rapidly aging population have led to good opportunities to utilize
mobile phone technologies to help manage the health of older adults and to
positively affect their quality of life and well-being (Joe and Demiris, 2013) . There are
many apps related to health and physical education. In fact, there are over 12,000

apps in the Apple Store alone related to healthcare and fitness (Cummiskey, 2011).
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Table 2 Example of mobile applications for health education

Applications

Description

Cigarettes Lite

“Tracks cigarette consumption and cost; displays results over
time. Also consider Help Me Stop Smoking ($0.99) with added

features.”

Diet and

Food Tracker

“Calories consumed and tracks foods from a list of over 1

million items. Allows for detailed reports and meal planning.”

Eye Exam “Tests for acuity, astigmatism, color perception, and eye
dominance; includes tips for vision maintenance.”

Test of Life “Calculates life expectancy based on heredity, habits, and
lifestyle. Also provides tips for improving one’s lifestyle and its
effect on life expectancy.”

Vitamins “Lists major vitamins and minerals and related food sources.”

& Minerals

Tooth Camp Lite

“Teaches tooth brushing using a motivating and entertaining

drill instructor.”

CPR Hero “Can be used for training purposes or in the event of an
emergency. Includes pacing, counts, breaths, verbal guidance,
and an in-app 911 calling feature.”

Heart “Measures heart rate via a built-in camera. Detects changes in

Rate-Free finger skin color corresponding to heartbeats in a manner similar

to a hospital pulse oximeter. Also consider Instant Heart Rate”

2.3.2 Mobile Phones and Mobile Applications for Elderly People

Some elderly people have similar interest as teenagers. Elderly people want

to try new devices when they see other using smartphones. Over the last several years,

mobile multi-touch devices for example smartphones and tablets have been rapidly

increasing. While the basic development have been among adolescent users, there is

an increasing number of elderly people who are open to accept new technology (Plaza

et al,, 2011). Comparison between older people and younger people about learning
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new technology found there are differences (Leung et al,, 2012). It is clear that the
needs and characteristics of the elder population are quite different from those of the
younger population in the context of mobile device usage. Elderly people have
problems in smartphone usages due to several reasons such as limitations of financial
means, impairments of vision, and lack of attention and knowledge in technological
device usages as well as the mobile device’s advanced functionalities (Mohadis and
Ali, 2014). For elderly users, the basic mobile phone features were considered to be
more important such as mostly calling, the alarm, the address book, display of date
and time, camera, incoming calls with caller’s picture, and panic button for emergency
(K. Chen et al., 2013) . The previous study in Malaysia pointed out three major factors
that influenced the Malaysian’s elderly people to own smartphones were family
encouragement, social networking, and mobile internet access (Pee et al,, 2014). In
Thailand, the previous study shown that Thai elderly people had high number of
acceptance of technology. To communicate with other people the elderly user mainly
used the internet. Then, they used mobile communication devices to watch movies
and listen to music. Three main factors that influenced learning a new technology
among elderly people were demographic factors such as occupation, education levels,
current income, and experience of computer usages. Next, was the acceptance of
technology and support for technology from elderly people (Aree and Tayen, 2016).
To create mobile applications for elderly users, some studies indicated that a
smartphone with bigger and higher touch buttons is easier to read for elderly people.
The elderly people prefer reading in 32pt to 40pt of font size. A minor issue for elderly
people for mobile communication device usage is scrolling through the text in an up
and down format. The best theme for people to read is white theme with similar as
reading on papers. For elderly users, it is better if switching pages by pressing left or
right (book style) than moving their finger up and down which is more convenient and
easier for them (Linh, 2013). For Thai elderly behavioral intention to use a smartphone
for e-Health service, to develop a better e-Health service on a smartphone, the
developer should note that Perceived Value, Effort Expectancy, and Facilitating
Conditions are the important determinants (Boontarig et al., 2012). In this context it is

important to assess if users and healthcare providers have the same attitudes towards
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and perceptions of the mobile tool interventions over longer periods of time, and how
time affects adherence and user satisfaction. Rule-based alerts seem promising, but
the ideal frequency, method, and type of alerts have yet to be determined. How often
should a user or provider receive alerts to feel that the intervention is useful and
effective not finding yet (Joe and Demiris, 2013).

Example of mobile phone for health among elderly people, the previous
study recruited 19 elderly participants in a rural area under home care for chronic
disease and requested that they use a mobile phone camera to log activities of daily
life, rather than writing it down on paper to demonstrate the practicality of the
technology for elderly home care (Level of Evidence: 4) [17]. The trial was successful
due to the technology’s acceptance by older adults, including those who refused
traditional instant cameras, with 16 out of 19 (84%) subjects agreeing to take photos
with the mobile cameras. The study also suggests that using mobile phone cameras is
a promising route especially when considering its facile operation and ability to transfer
photos easily for the staff (Kotani et al., 2015). Next, is another study with a single older
adult with Alzheimer’s disease wear a smartphone that was programmed to take
photos every 5 minutes to assess satisfaction and recent events memory recall before

and after completing the intervention (Level of evidence: 4) (Leo and Sautter, 2011).

2.4 The Health Belief Model (HBM)

In the 1950s, the Health Belief Model (HBM) was developed to examine why
people fail to accept protective health measures. It is the most widely active theories
of health behavior. The four primary variables consisted in the original HBM which were
susceptibility, severity, benefit, and barrier. Moreover, to the four primary variables
previously mentioned, cue to action determinant was added to the HBM model to
represent an activate for health behavior when proper beliefs are supposed. Then, in
1988, self-Efficacy was added to the HBM (Orji et al., 2012).

Perceived Susceptibility is “an individual’s assessment of his or her chances
of getting the disease. Possible intervention strategy was use self-monitoring,
simulation, and personalization or tailoring strategies to help individuals develop

accurate perceptions of own risk”.
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Perceived Severity is “an individual’s judgment as to the seriousness of the
effects of contracting the health condition. Possible intervention strategy was use
systemic desensitization, vicarious reinforcement, and biofeedback technique to help
individuals develop a realistic perception of the consequences of a condition and
recommended action”.

Perceived Benefits is “an individual’s evaluation of the positive things that
will happen as a result of enacting the health behavior. Use gain-framed appeal and
positive reinforcement or reward mechanism to portray the potential benefits of
adopting healthy behavior”.

Perceived Barriers is “an individual’s opinion regarding the difficulty or cost
of adopting the new behavior. Teach problem solving and decision-making strategies
to overcome the perceived barrier of enacting healthy behavior”.

Cue to Action “consist of both internal and external prompts that will trigger
an individual to performing the target behavior. Employ reminder and suggestion
strategies as an external prompt to performing the target behavior. Biofeedback
strategy could be used as an internal trigger”. In Rosenstock’s original formulation,
cues to action could include external cues such as a mass media campaign, social
influence, or internal cues such as a negative change in bodily state or perception of
symptoms. More generally, cues to action can be events, people, or things that spur
people to change their behavior. Although, cue to action have been identified as an
important behavioral determinant, it is the most underdeveloped and rarely measured
or researched variable of the model (Jan and Becker, 1984).

Self-efficacy is “personal belief on one’s own ability to enact the desired
behavior. Use role-playing, modeling, incremental goal setting strategies to build an

individual’s believe about his or her ability to adopt healthy behavior”(Orji et al., 2012).
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Health Belief Model

Individual Perceptions Modifying Factors Likelihood of Action
B - -
(age, sex, education, etc.) Perceived benefits of
preventive action
tobi R .
application usages Perceived barriers to
preventive action
v I
Perceived susceptibility of Perceived threat of
health effects from device health effects from -, Likelihood of taking
usages device usages recommended preventive
Perceived severity of health i health action
effects from device usages

Cues to action

The Healthy e-Elderly People Intervention
(HEPI) application

Adapted from Jan and Becker (1984)

Figure 2 Frameworks of Health Belief Model

2.5 Related Articles

The mobile type program, mental health assessment and management
mobile phone application which stress, monitors mood, coping strategies, activities,
exercise patterns, eating, sleeping, and alcohol was studied. Moreover, cannabis use at
least daily, and transmits. A randomized controlled trial was used to conduct data in
primary care to examine the mental health benefits of the mobile type program.
Patients aged 14 between 24 years were recruited from metropolitan and rural general
practices. Participants completed pre-test, post-test, and 6-week post-test measures
of the Anxiety, Depression, Stress Scale and an Emotional Self Awareness (ESA) Scale.
The results showed 163 participants and 46 participants in comparison group. Mixed
model analyses revealed a significant group by time interaction on ESA with a medium
size of effect suggested that the mobile type program significantly increases ESA
compared to an attention comparison but there was no significant group by time
interaction for anxiety, depression, or stress. However, it had medium to large

significant main effect for time for each of these mental health measures. Program in
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clinical resources, primary care and providing frequent reminders, and support to GPs
substantially improved mental health outcomes for the all sample (Reid et al., 2011).

The previous research studied the health effects from electromagnetic waves
(EMW) produced by mobile phone base transmitter stations (BTS). Awareness and self-
reported health hazards of EMW from the mobile phone BTS in Dhaka city were
conducted by a cross-sectional study was among 220 people living around BTS in
Dhaka city. Data was collected on socio-demographic characteristics, mobile phone
use, EMW awareness and BTS, and self- reported health problems. 47% of the
respondents experienced headaches or dizziness. 49% had sleeping disturbances.
Anxiety or mood change or depression by 41%. Awareness about the possible health
hazards from EMW of BTS is low among the inhabitants of Dhaka city. A number of
respondents mentioned recent health effects but the association with BTS could not
be established (Shariful Islam, 2014).

The previous study was a cross-sectional survey with 120 female students.
Simple random was used for the selection of participants from April through June 2011
at the College of Medicine, Taibah University. A self-administered questionnaire was
used as a tool. 120 students completed the questionnaire. 53.2% of them used a
smartphone, 66.7% felt safer having one, and 81.7% used their smartphone daily. The
most prevalent risky behaviors were using the phone in a closed space (85.8%), while
it was on silent mode (83.3%) and while it was charging (58.3%). Some of the students
(13.3%) who used a smart phone found that it had a detrimental effect in their
academic performance. The health-effects from cell phone usage reports were: long-
term memory impairment, prolonged sleep, insomnia, chronic headache, and
concentration problems respectively. In conclusion, a substantial number of female
medical students who currently use smartphones reported possible health hazards.

The pattern of use includes risky behavior (Jamal et al., 2012).



CHAPTER Il
RESEARCH METHODOLOGY

The research consisted of three phases. (3.1) the first phase aimed to survey
the situation of mobile communication device and application usages among elderly
users in Thailand. This was a questionnaire survey with snowball sampling technique.
The information in first phase were used to develop mobile applications in this study.
(3.2) the second phase was a cross-sectional descriptive study to assessed health risk
from mobile communication devices and applications usages among elderly people in
Thailand via Healthy e-Elderly People Assessment (HEPA) application. This was a web
base study. (3.3) the third phase was randomized controlled trial to evaluated
effectiveness of the Healthy e-Elderly People Intervention (HEPI) Application. The HEPI
application with reminder was a mobile intervention program that purposed to
improve knowledge, attitude, and practices and reduce health effect from mobile

communication device and application usages.

Phase | (Questionnaire survey) Phase Il (HEPA) Phase Il (HEPI)
A cross-sectional descriptive study A cross-sectional descriptive study A randomized controlled trial
(n = 448 subjects) (n = 490 subjects) (n = 66 subjects)
[
|
\ \
Survey - Health risk assessments by HEPA: Intervention group Control group
Developed the Healthy e-Elderly - Physical health (n=33) (n=33)
People Assessment (HEPA) - Mental health ‘ ‘
application - Social Health Installed Healthy e-Elderly People
l Intervention (HEPI) application
Physical health risk assessments L
No risk Follow up 1: 4 weeks after last reminder
Wild messages from HEP| application
Moderate ’7—‘
Severe Intervention group Control group

(n=33) (n=32)

Follow up 2: 12 weeks after last reminder

messages from HEPI application

Intervention group Control group
(n=32) (n=31)

Figure 3 Summary of Research Methodology in this Study
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3.1 Phase |
3.1.1 Research Design

This study phase was figure out the status and trend of mobile
communication device and application usages and surveyed the health effects from
mobile communication device and application usages among elderly people in
Thailand. The study design was a cross-sectional descriptive study because this study

was going on only one point in time.

3.1.2 Study Area

The study area was focused in 4 regions of Thailand. The number of mobile
users (National Statistical Office, 2016):

Central of Thailand: 21,639,722 mobile users (45.02%)

Northeastern of Thailand: 12,311,755 mobile users (25.61%)

North of Thailand: 8,039,389 mobile users (16.72%)

South of Thailand: 6,074,775 mobile users (12.63%)

3.1.3 Study Population

Elderly people living in Thailand with mobile communication device and
application usages.

Inclusion criteria:

- Male or female age 60 or years over

- Having a mobile communication device and apply more than 6 months.

- Readable

Exclusion criteria:

- Having communication problems (blindness)

3.1.4 Sample Size and Sampling Technique

The sample size was calculated by using the formula below (Barman, 2015).
From a previous study, self-reported aches, pains, or numbness in the hip and lower

back as well as use of computers and cell phones amongst Finns aged 18 — 65 found
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that participants had experienced pain, numbness or aches in the neck represent

57.4% (Korpinen et al., 2015).

Z, .. pll-p

Sample size = i'
C

%12 = Standard normal variate (at 5% type 1 error (p<0.05) is 1.96
P = Expected proportion in population based on previous study is 0.574
D = Absolute error or precision is 5%

Sample size = (1.96)” (0.574)(0.426)
(0.05)°
= 375.75

From the calculation, the sample size was equal to 376 cases. Since there
might be some loss to follow up, the sample size would be 10% increased covering
for dropout rates. The 10% of 376 was 37.6 or 38 cases so the sample size was equal
to 414 cases.

Based on the number of mobile users, the proportion were Central:
Northeastern: North: South = 45:25:17:13 (National Statistical Office, 2016). Therefore,
the number of participants in Central should be 187 cases. In Northeastern should be
103 cases. In North and South should be 70 and 54 cases respectively.

The snowball sampling technique was used to select samples. There were 22
assistant researchers. One assistant researcher started from the interview of the first
set of elderly people in their region at the government sector such as provincial
hospitals or universities. From the first set of elderly people in each group of assistant
researchers, the first set of elderly people suggested another set of elderly people
who matched the criteria to be participants in the study. There were 20 to 21
participants in each group of assistant researchers. Although this study phase was only
a survey there were more volunteers than requested. All of them were recruited.

Therefore, the participants in this study phase totaled 448 cases.
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3.1.5 Measurement Tools

3.1.5.1 Questionnaire for survey among elderly people.

Questionnaire consisted of 4 parts as follow:

Part 1: Demographic characteristics consisted of 8 questions.

Age

Gender

Marital status

Residential status

Number of member in family
Education

Income

Part 2: The use of mobile communication device and applications consisted

of 10 questions.

Period of time device usages (years)
Type of mobile communication devices
Time of device using per day

Purpose of device usages

Duration of device usages

Application usages

Longest time continually used devices
Location of device usages

Charge the battery

Rest break

Part 3: The frequency and magnitude of health effects that occur while using

a smartphone or tablet or after using it during last three months. There were 15

physical health effects, 10 mental health effects, and 9 social health effects.
Physical health effects

Eye pain
Conjunctivitis / dim eyes

Red eyes, eye irritation, dryness eyes, watery eyes



- Headache

- Dizziness/ nausea

- Heart palpitate

- Fatigue/exhaustion

- Wrist pain

- Trigger finger

- Numb finger/hand

- Shoulder or neck pain/sore muscle

- Low back pain

- Sleepless/ restless sleep patterns

- Defecating and Urogenital Disorders

- Accidents e.g. stumbling, bumping, falling, injury
Mental health effects

- Anxiety, strain, tension, worry

- Moodiness

- Tediousness

- Fear and social stress

- Lonely

- Lack of concentration

- Lack of leading to warmness with others

- Lack of happiness while using

- Feeling to the change of surroundings (Behavior)
- Reducing in Self value and confidence

Social health effects

- Communication problem with others

- Strangers will try to know in social network

- Communication efficiency was less

- Leading argument to family

- Leading argument to friends

- Lack of concentration while working with others or in the act of doing

- Forgetting carelessness, stealing of smartphones or tablets
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Inducing to buy things

The change of surrounding people i.c. less talk, fewer activities

Part 4: Knowledge, attitudes and practices regarding the health effects of

mobile communication device and application usages. The number of questions was

30 in this part.

Knowledge

Mobile communication device and application usages can cause headache,
dizziness, red eyes, eye irritation, dryness eyes, exhaustion, eye irritation,
dry eyes or tears flow, trigger or numb fingers, shoulder or neck pain or
sore muscle or low back pain, and sleepless.

About bacteria on mobile communication devices.

Attitude

Opinion about mobile communication device and application usages and
its health effects
Opinion about mobile communication device and application usages for

preventive of health effects.

Practices

Continuing or often use of mobile communication devices and
applications.

Practices of mobile communication device and application usages while
walking on the street, transporting on board, driving, and while do activities

with family

The questionnaire was modified from (Thomée et al., 2011); (Kim et al., 2015);

(Department of Mental Health, 2007). The validity of the questionnaire was evaluated

by three experts in a related field and the validity and reliability were acceptable

(I0C=0.85, Cronbach's alpha=0.75).

3.1.6 Data Collection

This study phase, face to face method had been used to collect the data in

4 parts of Thailand. Therefore, this study phase had research assistants. The research

assistants had been trained by the researcher. Then, the data collection started at the
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provincial hospital, district hospitals, Provincial Public Health Office, that participants
were living with the researcher and the assistant researchers who stayed close in each
area. The researcher or researcher assistants informed the participants the details of
this study and asked them whether they were willing to participate in this study or not.
People who were willing to participate in this study signed the consent form and the
questionnaire that was modified by the researcher used for data collection through
face to face interviews. After finishing the face to face interview, the data was checked

by the researcher or research assistants.

3.2 Phase Il
3.2.1 Research Design

A cross-sectional descriptive study was applied to evaluate the health risk
from mobile communication device and application usages among elderly people in
Thailand via the Healthy e-Elderly People Assessment (HEPA) application because this

study phase was going on only one point in time.

3.2.2 Study Area

Study area was Thailand.

3.2.3 Study Population

Elderly people living in Thailand using mobile communication device and
application usages.

Inclusion criteria:

- People who had installed the Healthy e-Elderly People Assessment (HEPA)
application.

- Male or female age 60 years or over

- Having mobile communication devices with android system and applied it
more than 6 months.

- Readable

Exclusion criteria:

- Having communication problems (blindness)
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3.2.4 Sample Size and Sampling Technique

The sample size calculated by using the formula below (Barman, 2015). From

phase 1, reported eye symptoms effects were represented 44.1%.

Z, .. pll-p

Sample size = B
Zix = Standard normal variate (at 5% type 1 error (p<0.05) is 1.96
P = Expected proportion in population based on previous study is 0.441
D = Absolute error or precision is 5%

Sample size = (1.96)%(0.441)(0.559)
(0.05)*
= 378.81

From the calculation, the sample size was equal to 379 cases. Since there
might be some loss to the follow up, the sample size was 10% increased covering for
dropout rates. The 10% of 379 was 37.9 or 38 cases so the sample size from sample
size calculation was equal to 417 cases.

However, there were more applicants than need, all of them had included in

this study phase. Finally, the number of participants in this study phase was 490 cases.

3.2.5 Measurement Tools

3.2.5.1 A Healthy e-Elderly People Assessment (HEPA) application

Healthy e-Elderly People Assessment (HEPA) application was created between
the researcher and the IT team. Information from phase | and extra information during
data collection in phase | was used for developing HEPA application. The HEPA
primarily used the android operating system because information from phase | showed
that elderly users mostly used devices with the android operating system rather than
the iOS operating system. The structure of the HEPA application consisted of:

- The first page to show the project’ name

- Information about this study
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- Informed consent in electronic with the button to click “willing to participate
this study” or “do not want to participate this study”

- Guideline for HEPA application usages for each part

- Questionnaire parts that consisted of the same questions as the
questionnaire in phase | as:

Part 1: demographic characteristics

Part 2: the use of mobile communications device and applications

Part 3: the frequency and magnitude of health effects that occur while using
mobile communication devices and applications after using it during
last three months

Part 4: knowledge, attitudes and practices regarding the health effects of
mobile communication device and application usages

Part 5 (optional part): indicators of Thai happiness (a brief consisted of 15
questions)

- Summary page to show results of health risk level and suggestion (APPENDIX
C), knowledge, attitudes and practices regarding the health effects of mobile
communication device and application usage levels, and quality of life level.

- Invitation message to participate in phase Iil which is intervention phase to
improve knowledge, attitudes and practices regarding the health effects of
mobile communication device and application usages. Moreover, to reduce

physical health effects from mobile communication device and application usages.
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Figure 14 Invitation message to participate in phase Il and page to put participant information

3.2.6 Data Collection

Before the data collection, the HEPA application appeared in the Google Play
Store to download for free. Then, the researcher started to promote the HEPA
application via Chula radio, Facebook, Line, and government sector. People interested
in HEPA apps installed it by themselves or another approached, they contacted the
researcher or research assistants who had been trained by the researcher. The
researcher or research assistants gave information to elderly people helping them to
download HEPA apps. The explanation of using HEPA apps was illustrated step by step
in HEPA apps. Users received the same information. After the downloading and using
the HEPA apps, running the data collection was initiated by using HEPA application
through self-report. The participant who had physical risk level in moderate and severe
levels were asked to participate in phase Ill. The HEPA application showed invitation
messages to the participants. The participants who would like to participate in phase

lIl, they clicked accepted and provided their contact information.
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3.3 Phase lll
3.3.1 Research Design

The study design was a randomized controlled trial (single-blind) with control
group to evaluate the effectiveness of the Healthy e-Elderly People Intervention (HEPI)
application. The intervention group was received the Healthy e-Elderly People
Intervention (HEPI) application with reminder messages. While, the control group was
received the Healthy e-Elderly People Intervention (HEPI) application without reminder
messages. Assess was conducted at baseline, follow-upl were collected 4 weeks after
last reminder messages from HEPI application and follow-up2 were collected 12 weeks

after last reminder messages from HEPI application as showed in Figure below.

HEPI with reminder

messages
+—>
Intervention group 5 v o

Week 1-4 Week 5-8 Week 9-16

Control group <

HEPI without

reminder messages

Y 4 v v

Baseline Follow-up1 Follow-up2

Figure 15 Research design in phase |ll

3.3.2 Study Area

Study area was Thailand.

3.3.3 Study Population

Elderly people living in Thailand using mobile communication devices.
Inclusion criteria:

- Male or female age between 60-80 years
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- People who installed HEPA app with moderate or severe levels of physical
health effects from testing in the HEPA application (from phase II).

- Having mobile communication devices (android) and apply it more than 6
months.

- Readable

Exclusion criteria:

- Having plan to change mobile communication devices.

3.3.4 Sample Size and Sampling Technique

The OpenEpi Collection of Epidemiologic Calculators (Version 3.01) (Dean et
al., 2013) was used for sample size calculation for Randomized Clinical Trials. From the
previous study (The Hong Kong Polytechnic University, 2013) reported the participants
who used smartphones 80% (127 persons) had neck pain. Data enter, the desired
confidence level was 95%, power was 90%, ratio of exposed to unexposed samples
was 1.00, percent of unexposed with outcome was 20%, percent of exposed with
outcome was 80%, odds ratio was 16, risk/prevalence ratio was 4.00, and
risk/prevalence difference was 60.00.

Result was presented using methods of Kelsey, Fleiss, and Fleiss with a
continuity correction. The sample size from Fleiss with a continuity correction method
was 16 cases per group. Since there might be some loss to the follow up, the sample
size was 10% increased covering for dropout rates. The 10% of 16 was 1.6 or 2 cases
so the sample size was equal to 18 cases per each group.

From related previous study that about used of Randomized, controlled 8-
week experiment for promoting physical activity through Hand-Held computer
technology community-based study of 37 healthy, initially underactive adults aged 50
years and older who completed the 8-week study (intervention=19, control=18) (King
et al,, 2008). There were more participant applicants than need in current study.
Therefore, all of them had included. Finally, there were 33 cases in intervention group

and 33 cases in control group in this study.



Sample Size:X-Sectional, Cohort, & Randomized
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Two-sided confidence level(%) (1-alpha) usually 95%

Power (1-beta or % chance of detecting ) Usually 80%
Ratio of Unexposed to Exposed in sample

For equal samples, use 1.0

Between 0.0 and 99.9

Percent of Unexposed with Outcome
Please fill in 1 of the following. The others will be calculated.

QOdds ratio 16.00

Percent of Exposed with Outcome Between 0.0 and 99.9

Risk/Prevalence Ratio

Risk/Prevalence difference Between -99.99 and 99.99

Figure 16 Sample size calculation using the OpenEpi Collection of

Epidemiologic Calculators

Sample Size:X-Sectional, Cohort, & Randomized Clinical Trials

Two-sided significance level(1-alpha): 95
Power(1-beta, % chance of detecting): 90
Ratio of sample size, Unexposed/Exposed: 1

Percent of Unexposed with Outcome: 20
Percent of Exposed with Outcome: 80
Odds Ratio: 16
Risk/Prevalence Ratio: 4

Risk/Prevalence difference: 60

Kelsey Fleiss Fleiss with CC

Sample Size - Exposed 15 13 16

Sample Size-Nonexposed 15 13 16

Total sample size: 30 26 32
References

Kelsey et al., Methods in Observational Epidemiology 2nd Edition, Table 12-15
Fleiss, Statistical Methods for Rates and Proportions, formulas 3.18 &3.19

CC = continuity correction

Results are rounded up to the nearest integer.

Print from the browser menu or select, copy, and paste to other programs.

Results from OpenEpi, Version 3, open source calculator--SSCohort

Print from the browser with ctrl-P
or select text to copy and paste to other programs.

-

Figure 17 Results of sample size calculation using the OpenEpi Collection

of Epidemiologic Calculators
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The sampling technique in this study phase was started from all the voluntary
came from HEPA application. Therefore, all voluntary came from every parts of
Thailand. Because of the time limitation, therefore, after the HEPA activity for 5 months,
the recruit process had stopped. The number of participants had recruited was 66
people. Then, it was step of randomized to allocated 33 people into intervention

group and allocated 33 people into control group.

Healthy e-Elderly People Assessment (HEPA)

Excluded

All 66 people voluntary (after 5 months)

Randomized

. '
Intervention group Control group
. Baseline ..
33 participants 33 participants
Intervention group Control group
Follow-up1
33 participants 32 participants
Intervention group Control group
Follow-up2
32 participants 31 participants

Figure 18 Flowchart of study recruitment

3.3.5 Measurement Tools

3.3.5.1 A Healthy e-Elderly People Assessment (HEPA) application

A Healthy e-Elderly People Assessment (HEPA) application had using for

baseline survey.
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3.3.5.2 A Healthy e-Elderly People Intervention (HEPI) application

HEPI application was developed by the researcher and the IT team by using
information from phase | and phase Il. The HEPI was in android system because
information from phase | showed that elderly users mostly used devices with android
system higher than iOS system. The HEPI apps was approved by experts in related
fields of this study. Elderly people were randomly assigned to either the intervention
group who received full version of HEPI application with reminder messages or the
control group that received only the basic version of HEPI application without reminder

messages.

3.3.5.2.1 The HEPI application for intervention group

The Healthy e-Elderly People Intervention (HEPI) application for the
intervention group was created with Thai context. The HEPI application appeared as a
free download in Google play store for android phones. The HEPI application was used
for 4-weeks running as an application on mobile communication devices. The structure
of the HEPI application was user friendly for elderly users which consisted of the

following:

- The first page showed the project name.

- The HEPI application had login page where participants could login on it.

- The main page consisted of a message greeting HEPI users. The main page
showed 4 main buttons below of the page that consisted of a checklist
menu, a notification menu, a suggestion for practice menu, and a setting
menu, in addition to a reminder message function. The following is more
details about each menu:

- Checklist menu was the menu that consisted of seven questions per week
with running for 4 weeks for a total of 28 questions. The questions used for
checking elderly user behaviors during last week to confirm that they did

practice the same with the reminder message suggestions or not. The
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questions checklist related to reminder messages and suggestion for

practices.

Table 3 Checklist of participant practices

Date

Questions

7

1. Every 20 minutes during mobile communication device

usage, did you take a 20-second break and look at

something 20 feet away last week?

. Did you use a headset or a speakerphone function during

your call last week?

. Did you turn off your device at least 1-2 hours before

sleep last week?

. Did you use your thumb and switch to another finger for

typing last week?

. While using device, did lighting reflect on the screen last

week?

. During sleep hour, did your device beside you last week?

. Did you use a speakerphone function during your call

last week?

14

. Did not you hold the device and type the message with

the same hand in last week?

. Did not you use the device screen while on a car last

week?

. Did not you calling while you in the low signal area last

week?

. Did you turn off notification from any application during

your sleep last week?

. Did you make your wrist relax and straighten while using

device last week?

. Did you wear glasses that match your eyesight and suit

the screen's look last week?
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Date

Questions

. Did you use the device for calling and switch to text

messaging last week?

21

. Did you never go to urinate during device usage last

week?

. Did you clench your fingers and thumb and stretch your

finger when resting from device usage last week?

. Last week, did the screen have proper size to read the

content?

. Did you never go to feces during device usage last week?

. Did you hold the device at chest, chin or eye level while

using it last week?

. Last week, did the screen have enough of lighting and

not too much?

. Last week, while walking you did not use device?

28

. While using device, did you sit with straight of neck and

back with back of a chair and paddle shoulder last week?

. Did you mostly blink your eyes during device usage last

week?

. Last week, did you use device while driving?

. Last week, did you change the sitting position every 15

minutes and did not bend down your face for a long

time?

. Did you avoid using your eyes for a long time in a dry air

or the wind blows into your eyes last week?

. Last week, did not you using device together with other

activities?

. Last week, did not you use device to one side of your

body for example, using a shoulder or neck to keep

device with you during a call?
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- Notification menu was the menu to show that the users of all reminder
messages that had notice before. Therefore, if the user did not read the
reminder message, then they came to the notification menu to read all the
reminder messages later. Notification times at 8.30 am and 7.00 pm came
from questionnaire in phase | and phase Il that these were the times that

elderly users mostly used their mobile communication devices.

Table 4 Reminder messages and notification for intervention and control groups

Date Intervention group Control group
Reminder messages Time | Link to the | Notification Time
group of
symptoms
1 ® Do not forget to limit | 8.30 Eye -

time using device for 20 | am symptoms
minutes then take a 20-
second break and look at

something 20 feet away.

2 ® Do not forget to use | 8.30 Nervous -
headset or a|am symptoms
speakerphone  function
during your call

3 ® Do not forget to turn | 7.00 Other -
off your device at least 1- | pm symptoms
2 hours before sleep.

4 ® You should use your | 8.30 Musculo- -
thumb and switch to | am skeletal
another finger for typing. symptoms

5 ® While using device, | 8.30 Eye -

you should not let|am symptoms
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Date Intervention group Control group
Reminder messages Time | Link to the | Notification Time
group of
symptoms
lishting reflect on the
screen directly.

6 ® During sleep hour, you | 8.30 Other -
should not put device | am symptoms
beside you.

7 " You can use a|830 Nervous We  would | 7.00
speakerphone  function | am symptoms like to invite | pm
during your call. 7.00 you to have
® We would like to invite | pm self-
you to have self- assessment
assessment about about
smartphone or tablet smartphone
usage. or tablet

usage.

8 ® You should not hold | 8.30 Musculo- -
the device and type the | am skeletal
message with the same symptoms
hand.

9 ® You should not use | 8.30 Eye -
the device screen while | am symptoms
on a car.

10 ® You should avoid for | 8.30 Nervous -
calling while you in the | am symptoms
low signal area.

11 ® You should avoid to | 7.00 Other -
turn on notification from | pm symptoms
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Date Intervention group Control group
Reminder messages Time | Link to the | Notification Time
group of
symptoms
any application during
your sleep.

12 ® You should make your | 8.30 Musculo- -
wrist relax and straighten | am skeletal
while using device. symptoms

13 ®If you eyesight not | 8.30 Eye -
normal, you should wear | am symptoms
glasses that match your
eyesight and suit the
screen's look.

14 ® You should use the | 8.30 Nervous We  would | 7.00
device for calling and | am symptoms like to invite | pm
switch to text messaging. | 7.00 you to have
® We would like to invite | pm self-
you to have self- assessment
assessment about about
smartphone or tablet smartphone
usage. or tablet

usage.

15 ® You should ¢o to|8.30 Other -
urinate when you feel it | am symptoms
even  during  device
usage.

16 ® You should clench | 8.30 Musculo- -
your fingers and thumb | am skeletal
and stretch your finger symptoms
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Date Intervention group Control group
Reminder messages Time | Link to the | Notification Time
group of
symptoms
when resting from device
usage.
17 ® You should adjust the | 8.30 Eye -
text size in screen with | am symptoms
proper size to read the
content.
18 ® You should go to feces | 8.30 Other -
when you feel it even | am symptoms
during device usage.
19 ® You should try to hold | 8.30 Musculo- -
the device at chest, chin | am skeletal
or eye level while using symptoms
it.
20 ® You should setting the | 8.30 Eye -
screen to have enough of | am symptoms
lighting and not too
much.
21 ®You should not use 8.30 Other We  would | 7.00
device while walking. am symptoms like to invite | pm
® We would like to invite | 7.00 you to have
you to have self- | pm self-
assessment about assessment
smartphone or tablet about
usage. smartphone
or tablet

usage.
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Date Intervention group Control group
Reminder messages Time | Link to the | Notification Time
group of
symptoms

22 ® While using device, | 8.30 Musculo- -
you should sit with [ am skeletal
straight of neck and back symptoms
with back of a chair and
paddle shoulder.

23 ® You should blink your | 8.30 Eye -
eyes during device usage | am symptoms
often.

24 ® You should not use | 8.30 Other -
device while driving. am symptoms

25 ® You should change the | 8.30 Musculo- -
sitting position every 15 | am skeletal
minutes and did not symptoms
bend down your face for
a long time.

26 ® You should avoid using | 8.30 Eye -
your eyes for a long time | am symptoms
in a dry air or the wind
blows into your eyes.

27 ® You should not using | 8.30 Other -
device together with | am symptoms
other activities.

28 ® You should not use | 8.30 Musculo- We  would | 7.00
device to one side of | am skeletal like to invite | pm
your body for example, | 7.00 symptoms you to have
using a shoulder or neck | pm self-
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Date Intervention group Control group
Reminder messages Time | Link to the | Notification Time
group of
symptoms
to keep device with you assessment
during a call. about
" We would like to smartphone
invite you to have self- or tablet
assessment about usage.
smartphone or tablet
usage.
35 ® The health risk | 8.30 Suggestion The health risk | 8.30
assessment will be in next | am for practice assessment am
3 weeks. will be in next
3 weeks.
a2 ® The health risk | 8.30 Suggestion The health risk | 8.30
assessment will be in next | am for practice assessment am
2 weeks. will be in next
2 weeks.
49 ® The health risk | 8.30 Suggestion The health risk | 8.30
assessment will be in next | am for practice assessment am
a week. will be in next
a week.
56 ® Today is the day to do | 8.30 HEPA Today is the | 8.30
health risk assessment. am day to do|am
health  risk
assessment.
63 ® The health risk | 8.30 Suggestion The health risk | 8.30
assessment will be in next | am for practice assessment am

7 weeks.
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Date Intervention group Control group
Reminder messages Time | Link to the | Notification Time
group of
symptoms
will be in next
7 weeks.
70 ® The health risk | 8.30 Suggestion The health risk | 8.30
assessment will be in next | am for practice assessment am
6 weeks. will be in next
6 weeks.
77 ® The health risk | 8.30 Suggestion The health risk | 8.30
assessment will be in next | am for practice assessment am
5 weeks. will be in next
5 weeks.
84 ® The health risk | 8.30 Suggestion The health risk 8.30
assessment will be in next | am for practice assessment am
4 weeks. will be in next
4 weeks.
91 ® The health risk | 8.30 Suggestion The health risk | 8.30
assessment will be in next | am for practice assessment am
3 weeks. will be in next
3 weeks.
98 ® The health risk | 8.30 Suggestion The healthrisk | 8.30
assessment will be in next | am for practice assessment am
2 weeks. will be in next
2 weeks.
105 ® The health risk | 8.30 Suggestion The health risk | 8.30
assessment will be in next | am for practice assessment am

a week.

will  be in

next a week.
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Date Intervention group Control group
Reminder messages Time | Link to the | Notification Time
group of
symptoms
112 | ®Today is the day to do | 8.30 HEPA ® Today is the | g 3,
health risk assessment. | am day to do am
health  risk
assessment.

- Suggestion for practice menu was information about how to use mobile
communication devices in a proper way to reduce physically adverse health
effects. This was separated into 4 groups of symptoms: eye system, nervous
system, musculoskeletal system, and other systems. Then, in each system
showed a suggestion for each symptom via a suggestion line with a picture
that related to the suggestion. An example of a suggestion message had
been developed from health effects in phase | and phase Il included
physical, mental and social health. As well as KAP on mobile uses were
considered (APPENDIX G).

- Setting menu was a menu to describe the details of the project and the
researcher and research assistants contact information.

- Reminder messages appeared everyday with the appropriate time for the
survey in phase I and Il. The reminder messages that appeared was the same

with the suggestion in the practice menu.

3.3.5.2.2 The HEPI application for control group

The HEPI application for the control group were mostly the same with the

HEPI application as the intervention group. However, the difference from the HEPI

application for the control group was there were no daily reminder messages. Only 4

main menu options: the checklist menu, the notification menu, the suggestion in

practice menu, and the settings menu in the HEPI application for the control group.
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3.3.6 Data Collection

- Research assistants had trained by researcher.

- Research assistants and researcher gave information to participants at
participant’s house or Provincial Public Health Office that participants are
living.

- Research assistants and researcher installed HEPI application to mobile
communication device of participants. Participants was randomized to either
a test group who received full version of HEPI application or a control group
that received only the basic version of HEPI application.

- Baseline surveyed using information from HEPA application. It was about 20-
25 minutes: socio-demographic, mobile communication device and
application usages, knowledge, attitude, practices, physical health, mental
health, and social health.

- Follow up1: 4 weeks after last reminder messages from HAPI application by
application: knowledge, attitude, practices, physical health, mental health,
and social health.

- Follow up2: 12 weeks after last reminder messages from HAPI application by
application: knowledge, attitude, practices, physical health, mental health,

and social health.

3.4 Data Analysis
3.4.1 Statistical analysis

SPSS program was used to analyze obtained data. The significance level is
accepted at 0.05. The statistics were used as follows:

- Frequency, percentage, mean and median were used to describe the general
characteristics and study variables of the study population.

- Logistic  regression was used find association between mobile
communications devices and applications usages and health effects.

- Chi-square test was used to find baseline differences in categorical variables

between the intervention and the control group at base line.
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-Independent sample t-test and Mann-Whitney U test were used to find
differences in continuous variables between the intervention and the control group at
baseline.

- Repeated-Measure ANOVA was used the find the overall mean change
difference between intervention and control groups in difference time used (per-

protocol analysis).

3.4.2 Health risk matrix assessment

Table 5 The priorities of health effects were used Health Risk Matrix

Health Risk Assessment Matrix Likelihood
Never | Sometimes Often Always
0 1 2 3
No
Severity of Slightly Mild Moderate
Consequences (2) ()
Strong Moderate
3
Severe Moderate
©)

Risk level*

Note: *Risk level = Likelihood x Severity of Consequences

Modified from US-EPA

3.4.2.1 Physical Health Risk Assessment
Risk was separated into 4 groups by using percentile of total score of physical

health effects in phase | (APPENDIX Q).



56

Severity of Consequences | Percentile Scores
No risk 0 0

Mild < percentile 25 1-2
Moderate Percentile 25-75 2-16
Severe >percentile75 > 16

3.4.2.2 Mental Health Risk Assessment

Risk was separated into 4 groups by using percentile of total score of mental

health effects in phase | (APPENDIX Q).

Severity of Consequences | Percentile Scores
No risk 0 0

Mild < percentile 25 1-4
Moderate Percentile 25-75 4-22
Severe >percentile75 > 22

3.4.2.3 Social health Risk Assessment

Risk was separated into 3 groups by using percentile of total score of social

health effects in phase | (APPENDIX C).

Severity of Consequences Percentile Scores
No risk 0 0
Moderate Percentile 25-75 1-6
Severe >percentile75 > 6

3.4.3 KAP were used Bloom’s cut off point

3.4.3.1 Knowledge regarding the health effects

and application usages

of communication

device

There was 10 questions that were asked to assess the knowledge regarding

the health effects of communication device and application usages. A correct answer

was gave 1 score and 0 score for wrong answers (Bloom et al., 1956).
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Knowledge Scores | Descriptions

8-10 (80-100%) High levels

6-7 (60-80%) Moderate levels

0-5 (Less than 60%) | Low levels

3.4.3.2 Attitude regarding  the health effects of  communication
device and application usages Classified into 3 levels by using minimum and maximum

interval as follow (Vanichbuncha, 2016):

Level Score
Good 13.34-20.00
Moderate 6.67-13.34
Poor 0-6.67

3.4.3.3 Practices regarding the health effects of communication device and
application usages Classified into 3 levels by using minimum and maximum interval as

follow (Vanichbuncha, 2016):

Level Score
Good 13.34-20.00
Moderate 6.67-13.34
Poor 0-6.67

3.5 Ethic Consideration

The experimental protocol approved by the Ethics Review Committee for
Research Involving Human Research Subjects, Health Sciences Group, Chulalongkorn
University. The objective of the research was to clearly inform the study population.
The data was used for study purpose only. Informed consents were signed by the

subjects prior to the study (COA No. 058/2017; Date of approval: 28 March 2017).



CHAPTER IV
RESULTS

The study consisted of three phases. The first phase was cross-sectional
descriptive study to survey mobile communication device and application usages and
health effects among elderly people in Thailand and developed the Healthy e-Elderly
People Assessment (HEPA) application. The second phase was cross-sectional
descriptive study that used HEPA application to collect knowledge, attitudes and
practices regarding the health effects of communication device and application usages
and health effects among elderly users. The third phase was a randomized controlled
trial study (RCT) aimed to assess the Healthy e-Elderly People Intervention (HEPI)
application among elderly users. The intervention program was 4 weeks, follow-up 1
was 4 weeks after the end of intervention, and follow-up 2 was 12 weeks after the end
of intervention.

This chapter showed results in 12 sections: (1) the general characteristics of
participants in phase |, (2) the status and trend of mobile communication device and
application usages of participants in phase I, (3) health effects from mobile
communication device and application usages of participants in phase |, (4) knowledge,
attitude, and practice regarding the health effects of communication device and
application usages of participants in phase |, (5) factors associated with health effects
from mobile communication device and application usages in phase I, (6) the general
characteristics of participants in phase I, (7) the status and trend of mobile
communication device and application usages of participants in phase I, (8) knowledge,
attitude and practice regarding the health effects of communication device and
application usages of participants in phase I, (9) health effects from mobile
communication device and application usages of participants in phase II, (10) factors
associated with health effects from mobile communication device and application
usages in phase Il, (11) data analysis of baseline characteristics, and (12) effectiveness

of the Healthy e-Elderly People Intervention (HEPI) application.
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Phase |
4.1 The general characteristics of participants in phase |

A total of 448 elderly users participated in this study phase. From the total of
them, there were 193 males (43.1%) and 255 females (56.9%). The average age of
them was 65.11+5.26, mostly (86.6%) age between 60-70 years old. More than half of
participants (66.7%) were married and living together with their couple, 20.8% widow
with their couple, and 9.2% were single. Most of them (73.0%) were the owner of their
house and they mostly (59.1%) had a number of members in their family between
one to three people. Participants had graduated with a Bachelor’s degree or higher
(40.8%), primary or lower (29.7%), upper secondary (9.4%), lower secondary (8.3%),
high vocational certificate (7.1%), and vocational certificate (4.7%) respectively.
Although, they were the elderly people 86.6% of them had current income. Report of
their health history in this study, half of them (50%) had chronic diseases such as

hypertension and diabetes (Table 6).

Table 6 The general characteristics of participants in phase | (n=448)

Characteristics Number of Percentage
participants (%)
(n=448)
Gender
Male 193 43.1
Female 255 56.9

Age (years)

60-70 388 86.6
71-80 53 11.8
>80 7 1.6

Mean +SD = 65.11+5.26, Max = 96, Min = 60

Marital status

Single a1 9.2
Married and living together 299 66.7
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Characteristics Number of Percentage

participants (%)
(n=448)

Married but not living together 15 3.3

Widow 93 20.8

Residential status

Owner 327 73.0

Others 121 27.0

Number of members in family

1-3 265 59.1

4-6 173 38.6

7-9 10 2.3

Education

Primary or lower 133 29.7

Lower secondary 37 8.3

Upper secondary a2 9.4

Vocational certificate 21 a.7

High vocational Certificate 32 7.1

Bachelor or higher 183 40.8

Currently income

Had 388 86.6

Chronic diseases

Yes 224 50

4.2 The status of mobile communication device and applications usages of

participants in phase |

The data about the status and trend of mobile communication device and

application usages among elderly people in Thailand showed three hundred and

seventy-seven (84.2%) survey participants had used devices for less than a year, 15%

of them had used devices between 1 to 5 years, and 0.8% of them had used devices
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more than 5 years. Particularly, 410 participants (91.5%) used smartphones and 76
(17.0%) of them used tablets. The average (+SD) time spent on devices was 2.7 (+1.5)
hours per day. Interestingly, 9 of them (2.0%) used mobile communication devices
and applications for more than 10 hours per day. About most of participants (43.3%)
used smartphones or tablets for the purpose of making a regular phone call as equally
as for application usages. The popular applications were reported to be for social
networking such as Line, Facebook, BeeTalk, Twitter, and Skype (86.6%), photo and
video such as YouTube, Camera, Instagram, and FotoRus (70.5%), games such as Line
Let’s Get Rich, Shoot Dinosaur, Cooking Mama, and Cookie Run (20.1%), and music
such as Full Mp3 (16.3%) respectively. The elderly most commonly used their device
in their living room (78.1%), bedroom (61.4%), at the work place (27.9%), in the
backyard (22.1%), at the restaurant (15.2%), and in the bathroom (8.5%) respectively.
Participants used devices in the morning (52.0%). About half of them (52.7%) always
rested their eyes before continuing to use smartphones and tablets. However, 17.6%

of them never rested their eyes during device use (Table 7).

Table 7 The status of mobile communication device and application usages in phase |

(n=448)

Mobile communication device and Number of Percentage
application usages participants (%)
(n=448)

Period of time using devices (years)

<1 377 84.2
1-5 67 15.0
>5 4 0.8

Smartphone using

Yes 410 915
Tablet using

Yes 76 17.0
Time consuming of devices using

(hours/day)
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Mobile communication device and Number of Percentage
application usages participants (%)
(n=448)
0-5 408 91.0
6-10 31 6.9
11-15 5 1.2
>15 a4 0.9
Mean (£SD) = 2.7 (+1.5)
Purposes of devices using
Calling and application 194 43.3
Calling 181 40.4
Applications 73 16.3
Types of applications
Social networking 388 86.6
Photo and video 316 70.5
Games 90 20.1
Music 73 16.3
Productivity a2 9.4
Finance 22 4.9
Travel 14 3.1
Lifestyle 12 2.7
Places of device using
In the living room 350 78.1
In the bedroom 275 61.4
In the work place 125 27.9
In the backyard 99 22.1
In the restaurant 68 15.2
In the bathroom 38 8.5
Riding the bus, train, or in car as passenger 34 7.6
While driving 10 2.2

Time of using devices
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Mobile communication device and Number of Percentage
application usages participants (%)
(n=448)
Morning (06.00a.m.-09.00a.m.) 233 52.0
Late morning (09.00a.m.-00.00p.m.) 166 37.1
Noon (0.00 p.m.-1.00 p.m.) 129 28.8
Afternoon (1.00 p.m.-4.00 p.m.) 161 35.9
Evening (4.00 p.m.-7.00p.m.) 207 46.2
Late evening (7.00p.m.-9.00p.m.) 154 34.4
Bedtime (After 9.00 p.m.) 97 21.7

Experience of resting eyes before

continuing

Always 236 52.7
Sometimes 133 29.7
Never 79 17.6

4.3 Health effects from mobile communication device and application usages of

participants in phase |

4.3.1 Physical health effects from mobile communication device and application

usages in phase |

A frequency of physical health effects in the past three months were
considered as related to mobile communication device and application usages.
Participants reported physical health effects from smartphone and tablet usages over
a three-month period that the frequency of symptoms were conjunctivitis or dim eyes
236 people (52.7%), shoulder or neck pain or sore muscle 235 people (52.5%), eye
pain 228 people (50.9%), wrist pain 144 people (32.1%), red eyes, eye irritation, dryness
eyes, and watery eyes 135 people (30.1%), headaches 122 people (27.2%), numb
fingers or hands 120 people (26.8%), low back pain 115 people (25.7%), sleepless and
restless sleep patterns 109 people (24.3%), trigger finger 84 people (18.8%), dizziness
or nausea 59 people (13.2%), defecation or urogenital disorders 56 people (12.5%),
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fatigue or exhaustion 48 people (10.7%), accidents i.e. stumbling, bumping, falling,

injury 44 people (9.8%), heart palpitate 27 people (6.0%) respectively (Table 8).

Table 8 Frequency of physical health effects from mobile communication device and

application usages in phase | (n=448)

Physical health effects n (%)

Conjunctivitis or dim eyes 236 (52.7)
Shoulder or neck pain or sore muscle 235 (52.5)
Eye pain 228 (50.9)
Wrist pain 144 (32.1)
Red eyes, eye irritation, dryness eyes, watery eyes 135 (30.1)
Headache 122 (27.2)
Numb finger or hand 120 (26.8)
Low back pain 115 (25.7)
Sleepless and restless sleep patterns 109 (24.3)
Trigger finger 84 (18.8)
Dizziness or nausea 59 (13.2)
Defecation or urogenital disorders 56 (12.5)
Fatigue or exhaustion 48 (10.7)
Accidents i.e. stumbling, bumping, falling, injury 44 (9.8)

Heart palpitate 27 (6.0)

4.3.2 Mental health effects from mobile communication device and application

usages in phase |

The mental health effects from device usages in past three months including
an increased sense of non-engagement with those around them 201 people (44.9%),
moodiness 148 people (33.0%), lack of concentration 133 people (29.7%), anxiety,
strain, tension or worry 127 people (28.3%), loneliness 115 people (25.7%), tediousness

106 people (23.7%), lack of happiness while using 88 people (19.6%), lack of warmness
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with others 78 people (17.4%), fear and had social stress 63 people (14.1%), and

reduction in self-value and confidence 42 people (9.4%) respectively (Table 9).

Table 9 Frequency of mental health effects from mobile communication device and

application usages in phase | (n=448)

Mental health effects n (%)

Feeling to the change of surroundings (behaviors) 201 (44.9)
Moodiness 148 (33.0)
Lack of concentration 133 (29.7)
Anxiety, strain, tension, worry 127 (28.3)
Feeling lonely 115 (25.7)
Tediousness 106 (23.7)
Lack of happiness while using 88 (19.6)
Lack of warmness with others 78 (17.4)
Fear and social stress 63 (14.1)
Reduction in self-value and confidence 42 (9.4)

4.3.3 Social health effects from mobile communication device and application

usages in phase |

The social health effects included strangers attempting to connect with
participants through various applications 177 people (39.5%). 146 people (32.6%) of
them felt that less people interacted with them i.e. less social communication with
each other and fewer activities together. 134 people (29.9%) of them experienced loss
of concentration when working with others or alone. They sometimes had
communication problems with others 123 people (27.5%) such as mistyping, that
resulted in misunderstandings. 117 people (26.1%) reported that using devices resulted
in lost or stolen smartphones or tablets. Moreover, they reported that their
communication efficiency was less 98 people (21.9%). There were leading arguments

with family 66 people (14.7%) and leading arguments with friends 62 people (13.8%).
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Another social health effect, they reported that use of devices induced them to buy
things 66 people (14.7%) (Table 10).

Table 10 Frequency of social health effects from mobile communication device and

application usages in phase | (n=448)

Social health effects n (%)

Strangers try to know in social network 177 (39.5)
The change of surrounding people i.g. less talk, fewer activities 146 (32.6)
Lack of concentration while working with others or in the act of doing 134 (29.9)
Communication problem with others 123 (27.5)
Forgetting carelessness, stealing of smartphones or tablets 117 (26.1)
Communication efficiency was less 98 (21.9)
Leading argument to family 66 (14.7)
Inducing to buy things 66 (14.7)
Leading argument to friends 62 (13.8)

4.3.4 Physical health risks levels from mobile communication device and application

usages in phase |

In this study, all physical health effects were separate risk levels into 4 groups
which were no risk, mild, moderate, and severe. As a result, most of the participants
(47.5%) had no risk of conjunctivitis or dim eyes, then mild conjunctivitis or dim eyes
(46.4%), moderate conjunctivitis or dim eyes, and at least was severe conjunctivitis or
dim eyes (1.6%). For the risk level of shoulder or neck pain or sore muscle showed
48.2% of them had no risk, 44.6% in mild level, 6.1% in moderate level, and 1.1% in
severe level. There were 50.2% had no risk of eye pain, 44.6% fell in mild eye pain,
then 2.5% in moderate eye pain, and 1.1% in severe eye pain respectively. The risk of
wrist pain from participants were mostly no risk (68.5%), then mild wrist pain (28.3%),
moderate wrist pain (2.5%), and at least severe wrist pain (0.7%). Report of red eyes,
eye irritation, dryness eyes, and watery eyes 70.1% of participants had no risk, 27.2%

fell in mild red eyes, eye irritation, dryness eyes, and watery eyes then 1.8% in
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moderate red eyes, eye irritation, dryness eyes, and watery eyes and 0.9% in severe
red eyes, eye irritation, dryness eyes, and watery eyes. The risk levels of headaches
were 73.4% no risk and 26.6% in mild headache. Most of the participants (73.9%) had
no risk of numb fingers or hands, then mild numb fingers or hands (23.6%), moderate
numb fingers or hands (1.6%), and severe numb fingers or hands (0.9%) respectively.
Risk level of low back pain, 74.8% of them had no risk level, 22.5% in mild level, 2.5%
in moderate level, and 0.2% had severe low back pain. Sleepless and restless sleep
patterns risk showed no risk sleepless and restless sleep patterns (75.7%), then mild
sleepless and restless sleep patterns (22.3%), and moderate sleepless and restless
sleep patterns (2.0%). Most participants had no risk of trigger finger (81.5%), then mild
trigger finger (16.3%), moderate trigger finger (0.9%), and severe trigger finger (1.3%).
Almost all (87.1%) had no risk of dizziness or nausea, then mild of dizziness or nausea
(12.7%), and moderate of dizziness or nausea (0.2%). Report of defecation or urogenital
disorders risk, 87.7% had no risk of defecation or urogenital disorders, 11.4% in mild
risk of defecation or urogenital disorders, 0.7% in moderate defecation or urogenital
disorders, and 0.2% severe defecation or urogenital disorders. About all of them
(89.5%) had no risk fatigue or exhaustion, then mild fatigue or exhaustion (10.3%), and
moderate fatigue or exhaustion (0.2%). Accidents risk level were showed 90.4% of
them had no risk, 9.4 % had mild accidents, and 0.2% had moderate accidents. 94.2%
of them had no risk of heart palpitate and 5.8% in mild heart palpitate (Table 11).

Table 11 Physical health risks levels from mobile communication device and

application usages in phase | (n=448)

Risk levels
Physical health effects No risk Mild Moderate Severe
n(%) n(%) n(%) n(%)
Conjunctivitis or dim eyes 213(47.5) 208(46.4) 20(4.5) 7(1.6)

Shoulder or neck pain or sore muscle 216(48.2)  200(44.6) 27(6.1) 5(1.1)
Eye pain 225(50.2)  206(46.0) 11(2.5) 6(1.3)
Wrist pain 307(68.5) 127(28.3) 11(2.5) 3(0.7)
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Risk levels
Physical health effects No risk Mild Moderate Severe
n(%) n(%) n(%) n(%)

Red eyes, eye irritation, dryness eyes, 314(70.1)  122(27.2) 8(1.8) 4(0.9)

watery eyes

Headache 329(73.4)  119(26.6) - -
Numb finger or hand 331(73.9) 106(23.6) 7(1.6) 4(0.9)
Low back pain 335(74.8) 101(22.5%)  11(2.5) 1(0.2)
Sleepless and restless sleep patterns  339(75.7)  100(22.3) 9(2.0) -
Trigger finger 365(81.5)  73(16.3) 4(0.9) 6(1.3)
Dizziness or nausea 390(87.1)  57(12.7) 1(0.2) -
Defecation or urogenital disorders 393(87.7)  51(11.4) 3(0.7) 1(0.2)
Fatigue or exhaustion 401(89.5)  46(10.3) 1(0.2) -

Accidents i.e. stumbling, bumping, falling,
405(90.4) 42(9.4) 1(0.2) -
injury

442(94.2)  26(5.8) - i

4.3.5 Mental health risk levels fromm mobile communication device and

application usages in phase |

Mental health risk levels of this study separated into 4 levels consisted of no
risk, mild, moderate, and severe. Most of the participants (56.7%) had no risk of feeling
to the change of surroundings, then mild feeling to the change of surroundings (35.7%),
moderate feeling to the change of surroundings (4.7%) and feeling to the change of
surroundings (2.9%). For the risk level of moodiness showed 67.4% of them had no
risk, 30.6% in mild level, 1.6% in moderate level, and 0.4% in severe level. 71.4% had
no risk of lack of concentration while using devices, 27.9% fell in mild lack of
concentration while using devices, then 0.7% in moderate lack of concentration while
using devices respectively. The risk of anxiety, strain, tension, or worry of participants
was mostly no risk (71.9%), then mild anxiety, strain, tension, or worry (27.0%),

moderate anxiety, strain, tension, or worry (0.7%), and at least severe anxiety, strain,
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tension, or worry (0.4%). For those who reported feeling lonely, 74.8% had no risk,
23.0% fell in mild feeling lonely, then 1.8% in moderate feeling lonely, and 0.4% in
severe feeling lonely. Risk level of tediousness, 76.6% of them in no risk level, 21.7%
in mild level, 1.3% in moderate, and 0.4% in severe tediousness. Participants reported
no risk of lack of happiness while using (26.6%), then mild lack of happiness while
using (38.8%), moderate lack of happiness while using (19.9%), and severe lack of
happiness while using (14.7%). Most of the participants had no risk of lack of warmness
with others (38.8%), then mild lack of warmness with others (30.4%), moderate lack of
warmness with others (18.5%), and severe lack of warmness with others (12.3%).
Almost (96.4%) had no risk of fear and social stress, then mild fear and social stress
(13.4%), and moderate fear and social stress (0.2%). Risk level of reduction in self-value
and confidence, 40.6% had no risk, 39.5% had mild reduction in self-value and
confidence, 12.7% fall in moderate reduction in self-value and confidence, and 7.2%

in severe reduction in self-value and confidence (Table 12).

Table 12 Mental health risk levels from mobile communication device and application

usages in phase | (n=448)

Risk levels
Mental health effects No risk Mild Moderate Severe
n(%) n(%) n(%) n(%)

Feeling to the change of surroundings
254(56.7) 160(35.7)  21(4.7) 13(2.9)

(Behaviors)

Moodiness 302(67.4) 137(30.6)  7(1.6) 2(0.4)
Lack of concentration 320(71.4) 125(27.9) 3(0.7) -
Anxiety, strain, tension, worry 322(71.9) 121(27.0) 3(0.7) 2(0.4)
Feeling lonely 335(74.8) 103(23.0)  8(1.8) 2(0.4)
Tediousness 343(76.6) 97(21.7) 6(1.3) 2(0.4)
Lack of happiness while using 119(26.6) 174(38.8) 89(19.9)  66(14.7)
Lack of warmness with others 174(38.8) 136(30.4) 83(18.5)  55(12.3)
Fear and social stress 387(86.4) 60(13.4) 1(0.2) -

Reduction in self~value and confidence 182(40.6) 177(39.5) 57(12.7) 32(7.2)
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4.3.6 Social health risk levels from mobile communication device and application

usages in phase |

Social health risk was separated in 4 groups: no risk, mild, moderate, and
severe. The risk of strangers tried to contact using social network were mostly no risk
(60.7%), then mild strangers tried to contact using social network (36.0%), moderate
strangers tried to contact using social network (2.9%), and at least severe strangers
tried to contact using social network (0.4%). For reported of participants feeling of
change of surrounding people, 69.2% had no risk, 27.9% fall in mild level of participants
feeling of change of surrounding people, then 2.5% in moderate level of participants
feeling of change of surrounding people, and 0.4% in severe level of participants feeling
of change of surrounding people. Risk level of lack of concentration while working with
others or in the act of doing, 70.6% of them had no risk, 29.2% in mild level, and 0.2%
in moderate level. Participants had no risk of communication problem with others
(73.0%), then mild communication problem with others (25.3%), moderate
communication problem with others (1.3%), and severe communication problem with
others (0.4%). The most of participants had no risk of forgetting carelessness, stealing
of smartphones or tablets (74.8%), then mild forgetting carelessness, stealing of
smartphones or tablets (21.4%), moderate forgetting carelessness, stealing of
smartphones or tablets (2.7%), and severe forgetting carelessness, stealing of
smartphones or tablets (1.1%). Almost all of them (78.4%) had no risk of less
communication efficiency, then mild level of less communication efficiency (20.5%),
moderate less communication efficiency (0.9%) and severe less communication
efficiency (0.2%). Risk levels of leading argument to family showed 85.5% had no risk,
13.8% had mild leading areument to family, and 0.7% fall in moderate leading
argument to family. Most of participants (85.9%) had no risk of inducing to buy things,
then mild inducing to buy things (13.4%), moderate inducing to buy things (0.4%), and
at least was severe inducing to buy things (0.2%). For the risk levels of leading
arguments to friends were showed 86.4% of them had no risk, 13.4% in mild level and

0.2% in severe level (Table 13).
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Table 13 Social health risk levels from mobile communication device and application

usages in phase | (n=448)

Risk levels
Social health effects No risk Mild Moderate Severe
n(%) n(%) n(%) n(%)

Strangers will try to know in sodial network  272(60.7)  161(36.0)  13(2.9) 2(0.4)
The change of surrounding people i.g.

310(69.2) 125(27.9)  11(2.5) 2(0.4)
less talk, fewer activities
Lack of concentration while working

316(70.6) 131(29.2) 1(0.2) -
with others or in the act of doing
Communication problem with others ~ 327(73.0) 113(25.3) 6(1.3) 2(0.4)
Forgetting carelessness, stealing of

335(74.8)  96(21.4) 12(2.7) 5(1.1)
smartphones or tablets
Communication efficiency was less 351(78.4)  92(20.5) 4(0.9) 1(0.2)
Leading argument to family 383(85.5) 62(13.8) 3(0.7) -
Inducing to buy things 385(85.9) 60(13.4) 2(0.4) 1(0.2)
Leading argument to friends 387(86.4) 60(13.4) - 1(0.2)

4.3.7 Mean scores of physical health risk, mental health risk, and social health

risk in phase |

Among 448 elderly people users who participated in this study, the mean

score and standard deviation of physical health risk score was 11.89+1.42. The

minimum score was 0 and the maximum score was 117. Next, the mean score and

standard deviation of mental health risk score was 14.58+1.39. The minimum score

was 0 and the maximum score was 127. Lastly, the mean score and standard deviation

of social health risk score was 4.21+5.38. The minimum score was 0 and the maximum

score was 41 (Table 14).
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Table 14 Mean and standard deviation of health risk score of participants in phase | (n=448)

Health Mean score Min Max
+SD

Physical health 11.89+1.42 0 117

Mental health 14.58+1.39 0 127

Social health 4.21+5.38 0 41

4.4 Knowledge, attitude, and practice regarding the health effects of

communication device and application usages of participants in phase |

4.4.1 Frequency of knowledge regarding the health effects of communication

device and application usages answers in phase |

The answers of knowledge regarding the health effects of communication
device and application usages among 448 participants were showed in the table below.
Participants were given a 10 items questionnaire. Correct answers received one point
while incorrect answers received zero point. The minimum and maximum of the total
knowledge score was 0 and 10, respectively. The most of participants (74.1%) were got
highest correct answer in question item 8 (Using smartphone or tablet for a long time
causes the risk of shoulder or neck pain or sore muscle or waist pain to bottom).
Second, 66.5% of participants got correct answer in question item 1 (taking on
smartphone or tablet causes headache or dizziness). Thirsty, 66.3% of them got correct
answer in question item 7 (Using smartphone or tablet for a long time causes the risk
of trigger or numb fingers). On the other hand, the lowest correct answer item was
item 3 (Using smartphone or tablet causes exhaustion) that only 41.7% got correct

answer (Table 15).
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Table 15 Frequency of knowledge regarding the health effects of communication

device and application usages answers in phase | (n=448)

Questions Yes No
n (%) n (%)
1. Staring on smartphone or tablet causes headache  298(66.5) 150(33.5)
or dizziness.
2. Using smartphone or tablet causes red eyes, eye 219(48.9) 229(51.1)
irritation, and dryness eyes.
3. Using smartphone or tablet causes exhaustion. 187(41.7) 261(58.3)
4. Using smartphone or tablet causes red eyes. 193(43.1) 255(56.9)
5. Using smartphone or tablet causes eye irritation. 291(64.9) 157(35.0)
6. Using smartphone or tablet causes dry eyes or 279(62.3) 169(3.7)
tears flow.
7. Using smartphone or tablet for a long time causes  297(66.3) 151(33.7)
the risk of trigger or numb fingers.
8. Using smartphone or tablet for a long time causes 332(74.1) 116(25.9)
the risk of shoulder or neck pain/sore muscle or low
back pain.
9. Using smartphone or tablet not causes sleepless or  191(42.6) 257(57.4)
dog pattern sleep problem.
10.  Nobadtera are found and contaminated on smartphone ortablet. - 178(39.7) 270(60.3)

Positive questions: item 1-8

Negative questions: item 9-10

4.4.2 Frequency of attitude regarding the health effects of communication

device and application usages question answers in phase |

The attitude regarding the health effects of communication device and

application usages question was 10 item questions. The answer choices were separated

into agree, not sure, and disagree. The minimum and maximum of the total attitudes

score was 0 and 20, respectively. The top three items that participants got a high score
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were item 5 (the elder should use smartphone or tablet to reduce exhaustion and
tiredness.), item 7 (the elder should use smartphone or tablet to exercise wrists), and

item 6 the elder should use smartphone or tablet to practice eyesight) (Table 16).

Table 16 Frequency of attitude regarding the health effects of communication device

and application usages question answers in phase | (n=448)

Agree Not Sure  Disagree

n (%) n (%) n (%)

1. In your opinion, using smartphone or tablet ~ 105(23.4) 177(39.5) 166(37.1)
doesn’t cause any problems to the health
of the elder.

2. In your opinion, using smartphone or tablet  105(23.4) 180(40.2) 163(36.4)
doesn’t cause any problems to mind and
thought of the elder.

3. In your opinion, using smartphone or tablet = 145(32.4) 136(30.4) 167(37.3)
doesn’t cause any problems to social
existence of the elder.

4. The elder should stare on the screen of 152(33.9) 108(24.1) 188(42.0)
smartphone or tablet to stimulate brains.

5. The elder should use smartphone or tablet ~ 45(10.0) 116(25.9) 287(64.0)
to reduce exhaustion and tiredness.

6. The elder should use smartphone or tablet ~ 121(27.0) 102(22.8) 225(50.2)
to practice eyesight.

7. The elder should use smartphone or tablet ~ 88(19.6)  131(29.2) 229(51.1)
to exercise wrists.

8. The elder should use smartphone or tablet to  135(30.1)  99(22.1)  214(47.8)
create more relation among members in family.

9. The elder should NOT use smartphone or 156(34.8) 134(29.9) 158(35.2)

tablet that may cause accidents or injuries.
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Agree Not Sure  Disagree
n (%) n (%) n (%)
10. The elder should NOT use smartphone or 142(31.7) 148(33.0) 158(35.3)

tablet that deceives to buy services.

Positive questions: item 8

Negative questions: item 1-7 and 9-10

4.4.3 Frequency of practice regarding the health effects of coommunication device and

application usages question answers of participants in phase |

The questions of practice regarding the health effects of communication
device and application usages of participants consisted of 10 items. The answer choices
were separated into always, often, and never. The minimum and maximum of the total
practice score was 0 and 20, respectively. The table below shows the best practice of
participants were item 6 (while driving, you use your smartphone or tablet.) that 83.9%
of them never used smart phone or tablet while driving. Secondly, 81.2% never used
smartphone or tablet while walking on the street, item 4. The practice that most
participants did not get the score was item 1 that showed only 20.3% of them never

suddenly watched their device when their smartphone or tablet alerts (Table 17).

Table 17 Frequency of practice regarding the health effects of communication device

and application usages question answers of participants in phase | (n=448)

Always Often Never
n (%) n (%) n (%)
1. You are suddenly active when your 120(26.8) 237(52.9)  91(20.3)
smartphone or tablet alerts.
2. You focus on smartphone and tablet in 17(3.8) 107(23.9) 324(72.3)

every 5 minutes.
3. While using, you normally rest your eyes 94(21.0) 184(41.1)  170(37.9)

at least 20 second before continuing.
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Always Often Never
n (%) n (%) n (%)
4. While walking on the street, you use 4(0.9) 80(17.9) 364(81.2)
your smartphone or tablet.
5. While transporting on board, you use 26(5.8) 167(37.3) 255(56.9)
your smartphone or tablet.
6. While driving, you use your smartphone 4(0.9) 68(15.2)  376(83.9)
or tablet.
7. You use your smartphone or tablet 51(11.4) 247(55.1) 150(33.5)

while you do activities with family.
8. You turn on alert mode when you sleep.  122(27.2) 128(28.6) 198(44.2)
9. You put your smartphone or tablet 109(24.3) 127(28.3)  212(47.3)
close to you when you sleep.
10. You use your smartphone or tablet 20(4.5) 193(43.1) 235(52.4)

while charging.

Positive questions: item 3

Negative questions: item 1-2 and 4-10

4.4.4 Levels of knowledge, attitudes, and practices regarding the health effects of

communication device and application usages in phase |

The total scores of knowledge, attitudes, and practices regarding the health
effects of communication device and application usages separated into three group as
good, moderate, and poor. Mostly (38.2%) of participants had poor level of knowledge
regarding the health effects of communication device and application usages. Then
28.3% fell in moderate level of knowledge regarding the health effects of
communication device and application usages. Other 33.5% had a good level of
knowledge regarding the health effects of communication device and application
usages. The total attitudes score of the participants, 5.8% of them had a poor level of
attitudes regarding the health effects of communication device and application usages.

Next, there were 49.3% of them fell in moderate attitudes regarding the health effects
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of communication device and application usages. 44.9% of them had good level of
attitudes regarding the health effects of communication device and application usages.
The total practices regarding the health effects of communication device and
application usages score showed 0.2% of participants fell in the poor level of practices
recarding the health effects of communication device and application usages, 41.5%
had moderate practices regarding the health effects of communication device and
application usages, and 58.3% had good level of practices regarding the health effects

of communication device and application usages (Table 18).

Table 18 Levels of knowledge, attitude, and practice regarding the health effects of

communication device and application usage scores in phase | (n=448)

Levels
Good Moderate Poor
n (%) n (%) n (%)
Knowledge 150 (33.5) 127 (28.3) 171 (38.2)
Attitudes 201 (44.9) 221 (49.3) 26 (5.8)
Practices 261 (58.3) 186 (41.5) 1(0.2)

4.5 Factors associated with health effects from mobile communication

device and application usages in phase |
4.5.1 Factors associated with physical health effects in phase |

The association between mobile communication device and application
usages and physical health effects were analyzed by a logistic regression analysis. There
were twenty-eight factors in the model (p<0.05). There were adjusted by age, status in
house, gender, and number of members in the house. Participants who used social
networking applications such as Line, Facebook, BeeTalk, Twitter, and Skype had an
increase in physical health effects (OR=2.10; 95%Cl=1.15-3.84). Next, participants who
used photo and video applications such as YouTube, Camera, Instagram, FotoRus
displayed statistically increased (2.54 times) physical health effects compared to those
who did not use them (OR=2.54; 95%C|=1.58-4.07). Those who used game applications
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such as Line, Let’s Get Rich, Shoot Dinosaur, Cooking Mama, Cookie Run, statistically
increased in physical health effects (3.67 times more) compared to those who did not
use such applications (OR=3.67; 95%Cl=1.70-7.96). While participants who used
productivity applications such as Gmail, Pages, and Numbers statistically decreased
0.45 times in physical health effects compared to those did not use them (OR=0.45;
95% Cl=0.22-0.90). Differences in the time of mobile communication device and
application usages were associated with physical health effects. As the results,
participants who used their device late in the morning experienced a statistical
decrease (0.59 times) in physical health issues compared to those who did not
(OR=0.59; 95%Cl=0.37-0.94). Those who used their devices at noon were statistically
decreased (0.59 times) in physical health problems compared to those who did not
use them at that time (OR=0.59; 95%C|=0.37-0.96). Participants who used their device
more frequently in the afternoon showed a statistically decrease (0.48 times) in
physical health effects compared to those who did not use them (OR= 0. 48;
95% Cl=0.30-0.76). Moreover, participants who used their device in the evening were
statistically decreased 0.53 times in physical health effects compared to those who
did not use them (OR=0.53; 95%Cl=0.33-0.84). Other factors that significantly
associated with physical health effects were shown that those who have always rested
their eyes before continuing experienced a statistical reduction (0.33 times) in physical
health effects compared to those who did rest their eyes (OR=0.33; 95%CI=0.19-0.57)
but those who never rested their eyes before continuing were statistically increased
(1.71 times) in physical health effects compared to those who did rest them (OR=1.71;
95%Cl=1.02-3.00) (Table 19).
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Table 19 Association between mobile communication device and application usages

and physical health effects in phase | (n=448)

Variables Physical health
OR¢rude P-value ORgjusted P-value
(95% ClI) (95% CI)

Period of time using devices (years)

1.34(0.86-2.08) 0.195 1.30(0.83-2.03) 0.254
Time consuming of devices using (hours/day)

1.09(0.74-1.61)  0.649 1.80(0.75-1.56) 0.680
Purposes of devices using
Application 0.78(0.50-1.23) 0.288 0.79(0.50-1.26) 0.324
Calling 1.99(0.98-4.05) 0.057 1.92(0.94-3.93) 0.075
Calling and application 0.92(0.59-1.43)  0.698  0.92(0.58-1.45) 0.709
Types of applications
Social networking 211(1.17-3.78)  0.013*  2.10(1.15-3.84) 0.016*
Photo and video 2.46(1.55-3.90 <0.001*  2.54(1.58-4.07) <0.001*
Games 3.55(1.52-7.61) 0.001*  3.67(1.70-7.96) 0.001*
Music 1.39(0.73-2.66)  0.313 1.37(0.71-2.63) 0.350
Productivity 0.48(0.24-0.94)  0.031*  0.45(0.22-0.90) 0.023*
Places of using devices
In the living room 0.87(0.50-1.52)  0.623  0.98(0.55-1.75) 0.950
In the bedroom 0.730.46-1.17)  0.192  0.68(0.42-1.11) 0.120
In the work place 1.10(0.66-1.80)  0.73¢  1.02(0.61-1.70) 0.952
In the backyard 1.18(0.68-2.04) 0566  1.27(0.72-2.24) 0.412
In the restaurant 1.04(0.56-1.94)  0.900  0.98(0.52-1.84) 0.945
In the toilet 2.60(0.90-7.51)  0.078 2.42(0.82-7.14) 0.108
Riding the bus, train, orin car ~ 1.37(0.55-3.41) 0497 1.23(0.49-3.12) 0.512
While driving 0.66(0.17-2.62)  0.558 0.63(0.15-2.54) 0.658

Time of using devices
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Variables Physical health
OR(rude P-value ORpgjusted P-value
(95% ClI) (95% CI)
Morning 0.92(0.59-1.44)  0.727  0.91(0.58-1.43) 0.685

(06.00a.m.-09.00a.m.)

Late morning 0.59(0.38-0.92)  0.021*  0.59(0.37-0.94) 0.025*
(09.00a.m.-00.00p.m.)

Noon 0.62(0.39-0..99)  0.440 0.59(0.37-0.96) 0.033
(0.00 p.m.-1.00 p.m.)

Afternoon 0.50(0.32-0.78) ~ 0.020*  0.48(0.30-0.76) 0.002*
(1.00 p.m.-4.00 p.m.)

Evening 0.54(0.34-0.84)  0.007*  0.53(0.33-0.84) 0.007*
(4.00 p.m.-7.00p.m.)

Late evening 1.15(0.72-1.85)  0.558  1.15(0.71-1.86) 0.585
(7.00p.m.-9.00p.m.)

Bedtime 0.68(0.41-1.14)  0.146 0.64(0.38-1.09) 0.098
(After 9.00 p.m.)

Experience of resting eyes before continuing

Always 0.32(0.19-0.55)  <0.001*  0.33(0.19-0.57) <0.001*
Sometimes 1.49(0.95-2.36)  0.082 1.46(0.93-2.31) 0.103
Never 1.76(1.04-3.00)  0.037*  1.71(1.02-3.00) 0.043*

*Significant at p-value<0.05, used logistic regression

Adjusted by age, status in house, gender, number of member in house

4.5.2 Factors associated with mental health effects in phase |

Twenty-eight factors were analyzed by a logistic regression analysis, three of
these were found to have a statistically significant association with mental health
effects in the final model (p<0.05). Participants who used social networking
applications such as Line, Facebook, BeeTalk, Twitter, and Skype had statistically

increased (2.24 times) mental health issues compared to those who did not use such
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applications (OR=2.24; 95%(Cl=1.15-4.38). In additions, those who used photo and video

applications such as YouTube, Camera, Instagram, and FotoRus were statistically

increased (1.84 times) in mental health effects compared to those who did not use

these applications (OR=1.84; 95%Cl=1.06-3.19). The association between mental health

effects and difference of time device usage were shown that participants who used

their devices at noon were statistically decreased 0.45 times in mental health effects

compared to those who did not use them at this time (OR=0.45; 95%C|=0.26-0.79)

(Table 20).

Table 20 Association between mobile communication device and application usages

and mental health effects in phase | (n=448)

Variables Mental health
ORcrude P-value ORgjusted P-value
(95% ClI) (95% ClI)
Period of time using devices (years)
1.47(0.88-2.48)  0.145 1.41(0.84-2.40) 0.198
Time consuming of devices using (hours/day)
2.12(0.74-6.08)  0.164 2.11(0.73-6.12) 0.167
Purposes of devices using
Application 0.68(0.40-1.16)  0.159 0.62(0.35-1.06) 0.082
Calling 2.54(0.98-6.54)  0.054 2.55(0.98-6.64) 0.055
Calling and application 0.98(0.57-1.67)  0.938 1.07(0.62-1.84) 0.820
Types of applications
Social networking 2.31(1.20-4.45)  0.013* 2.24(1.15-4.38) 0.018*
Photo and video 1.79(1.04-3.10)  0.036* 1.84(1.06-3.19) 0.031*
Games 1.63(0.78-3.46)  0.197 1.72(0.81-3.66) 0.161
Music 1.43(0.65-3.13)  0.377 1.40(0.63-3.09) 0.407
Productivity 2.30(0.69-7.67)  0.176 2.25(0.67-7.58) 0.190
Places of using devices
In the living room 1.20(0.64-2.25)  0.569 1.25(0.66-2.39) 0.496
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Variables Mental health
ORcrude P-value ORgjusted P-value
(95% CI) (95% CI)
In the bedroom 1.60(0.94-2.73)  0.083 1.57(0.91-2.71) 0.107
In the work place 1.22(0.66-2.24)  0.521 1.24(0.67-2.30) 0.494
In the backyard 0.91(0.49-1.71)  0.780 0.94(0.50-1.79) 0.859
In the restaurant 0.67(0.34-1.31)  0.242 0.64(0.32-1.27) 0.200
In the toilet 6.72(0.91-49.85)  0.063 6.23(0.83-46.61) 0.075

Riding the bus, train, or in 2.82(0.66-12.06) 0.604 2.85(0.66-12.27)  0.160
car as passenger

(commuter)

While driving 0.66(0.14-2.18)  0.162 0.61(0.12-3.03) 0.547
Time of using devices

Moming (06.00am-09.00am.)  1.30(0.76-2.21)  0.334 1.30(0.76-2.23) 0.332
Late oming (0900am-0000pm)  0.84(0.49-1.45) ~ 0.533 0.86(0.49-1.48) 0.579
Noon (0.00 pm-1.00 pm.) 0.46(0.27-0.80)  0.050* 0.45(0.26-0.79) 0.005%
Aftemoon (100 pm-A400pm)  0.74(0.43-1.25)  0.268 0.73(0.42-1.26) 0.257
Evening (4.00 p.m-7.00pm.) 0.63(0.37-1.08)  0.093 0.64(0.37-1.10) 0.107
Late evening(700pm-900pm) 0.93(0.53-1.61)  0.787 0.94(0.54-1.65) 0.827

Bedtime (After 9.00 p.m.) 1.82(0.87-3.87)  0.114 1.79(0.85-3.79) 0.314
Experience of resting eyes before continuing

Always 0.96(0.48-1.95)  0.918 1.01(0.49-2.06) 0.985
Sometimes 0.91(0.54-1.55)  0.728 0.88(0.52-1.52) 0.652
Never 1.18(0.65-2.15)  0.583 1.18(0.65-2.16) 0.593

*Significant at p-value<0.05, used logistic regression

Adjusted by age, status in house, gender, number of member in house

4.5.3 Factors associated with social health effects

Twenty-eight factors were analyzed by a logistic regression analysis, four of

these were found to have a statistically significant association with social health effects
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in the final model (p<0.05). Participants who used social networking applications such
as Line, Facebook, BeeTalk, Twitter, and Skype were statistically increased (2.98 times)
in social health effects compared to those who did not use them (OR=2.98;
95%Cl=1.70-5.24). Participants who used their devices while riding the bus, train, or as
a passenger in a car displayed statistically increased (5.55 times) social health issues
compared to those who did not use their device during travel as a passenger (OR=5.55;
95%Cl=1.66-18.55). Participants who used the mobile communication devices at noon
statistically decreased (0.42 times) in social health effects compared to those who did
not use them (OR=0.42; 95%C|=0.27-0.64). In addition, those who used their device in
the evening statistically decreased (0.44 times) in social health effects compared to

those who did not use them (OR=0.44; 95%C|=0.29-0.67) (Table 21).

Table 21 Association between mobile communication device and application usages

and social health effects in phase | (n=448)

Variables Social health
ORCrude P-value ORAdjusted P-value
(95% CI) (95% Cl)

Period of time using devices (years)

1.05(0.71-1.55)  0.616 1.04(0.70-1.54) 0.860
Time consuming of devices using (hours/day)

1.23(0.75-2.03)  0.415 1.24(0.75-2.06) 0.402
Purposes of devices using
Application 0.86(0.58-1.28)  0.459  1.15(0.76-1.74) 0.496
Calling 1.16(0.67-2.00)  0.595 1.19(0.69-2.07) 0.532
Calling and application 1.07(0.72-1.60)  0.737 1.04(0.69-1.57) 0.843

Types of applications

Social networking 3.18(1.83-5.55)  0.643 2.98(1.70-5.24)  <0.001*
Photo and video 1.44(0.94-2.21)  0.090 1.43(0.93-2.19) 0.105
Games 1.44(0.94-2.21)  0.166 1.42(0.84-2.40) 0.193

Music 1.47(0.84-2.59)  0.179 1.44(0.82-2.54) 0.207
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Variables Social health

ORcrude P-value ORpgjusted P-value

(95% ClI) (95% ClI)
Productivity 0.62(0.33-1.19)  0.148 0.63(0.33-1.20) 0.160
Places of using devices
In the living room 1.31(0.81-2.11)  0.267  0.78(0.48-1.28) 0.328
In the bedroom 1.15(0.77-1.72)  0.504  1.10(0.73-1.66) 0.659
In the work place 1.09(0.70-1.69)  0.709  1.07(0.68-1.67) 0.780
In the backyard 1.16(0.72-1.88)  0.547 1.21(0.74-1.99) 0.446
In the restaurant 0.90(0.53-1.55) ~ 0.705  0.88(0.51-1.52) 0.657
In the toilet 2.30(0.99-5.35)  0.054 2.24(0.95-5.26) 0.065
Riding the bus, train, orincaras~ 5.51(1.66-18.34)  0.005*  5.55(1.66-18.55) 0.005*
passenger (commuter)
While driving 1.98(0.42-0.44) 0.392 1.84(0.38-8.88) 0.448
Time of using devices
Moming (06.00am-09.00am,) 1.03(0.69-1.52)  0.903 1.00(0.67-1.49) 0.984
Latemoming(900em-0000pm) ~ 0.72(0.48-1.07)  0.105 0.71(0.47-1.07) 0.103
Noon (000 pm-100 pm.) 0.44(0.28-0.67) <0.001*  0.42(0.27-0.64)  <0.001*
Aftemoon (100 pm-400pm) ~ 0.84(0.56-1.26)  0.395 0.83(0.55-1.24) 0.358
Evening (4.00 pm-7.00pm.) 0.49(0.3-0.72)  <0.001*  0.44(0.29-0.67) <0.001*
Late evening(700pm-900pm) ~ 1.13(0.74-1.71)  0.575 1.10(0.72-1.69) 0.646
Bedtime (After 9.00 pm) 1.12(0.69-1.82)  0.643  1.07 (0.65-1.74) 0.793
Experience of resting eyes before continuing
Always 0.79(0.47-1.32)  0.362 0.80(0.47-1.35) 0.400
Sometimes 0.73(0.49-1.09)  0.128 0.74(0.50-1.11) 0.148
Never 1.60(1.02-2.52)  0.041*  1.56(0.99-2.48) 0.056

*Significant at p-value<0.05, used logistic regression

Adjusted by age, status in house, gender, number of member in house
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Phase Il
4.6 The general characteristics of participants in phase Il

The researcher has been collecting data from 490 elderly users via the
Healthy e-Elderly People Assessment (HEPA) mobile applications. In this study phase
there were 223 males and 267 female elderly people. Participants’ age range in this
research concluded as 60-88 years old, the majority age groups were 60 to 70 years
old. The average age was 64.81 (+5.43). There were separated in four marital statuses.
Most of the participants were married and living together with their couple (67.1%),
followed by single (16.4%), widow (12.0%), and the least number married but not living
together with their couple (4.5%). The most participants (83.1%) were owners of their
house. The number of members in their house were separated into 3 groups: 1-3
people, 4-6 people, and more than 6 people. Commonly, participants had a number
of members in their house, 1-3 people (48.4%), 4-6 people (43.9%), and more than 6
people (7.7%). There were 6 education levels, most of the participants graduated with
a Bachelor’s or a higher degree (45.5%), primary (22.7%), upper secondary (14.9%),
lower secondary (6.9%), high vocational certificate (5.5), and vocational certificate
(4.5%). Most of the participants had current income (63.3%). The last characteristic was
about their health, 24.7% of them had chronic diseases such as hypertension and

diabetes and 75.3% had no chronic disease (Table 22).

Table 22 The general characteristics of participants in phase Il (n=490)

Characteristics Number of Percent (%)

participants

(n=490)
Gender
Male 223 45.5
Female 267 54.5

Age (years)
60-70 429 87.5
71-80 51 10.4



Characteristics Number of Percent (%)

participants

(n=490)
>80 10 2.1
Mean (£SD) = 64.81 (+5.43), Max= 88, Min=60
Marital status
Single 80 16.4
Married and living together 329 67.1
Married but not living together 22 4.5
Widow 59 12.0
Residential status
Owner 407 83.1
Resident 83 16.9
Number of member in house
1-3 237 48.4
4-6 215 43.9
>6 38 7.7
Level of Education
Primary 111 22.7
Lower secondary 34 6.9
Upper secondary 73 14.9
Vocational certificate 22 4.5
High vocational Certificate 27 55
Bachelor or higher 223 45.5
Current income
Yes 310 63.3
No 180 36.7

Chronic disease
Yes 121 24.7
No 369 75.3
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4.7 The status of mobile communication device and application usages of

participants in phase Il

The status and trend of mobile communication device and application usages
of participants were conducted via the HEPA application. Two hundred and forty-three
(49.6%) of participants had used mobile communication devices and applications for
more than a year but less than 5 years. 44.3% of participants had used mobile
communication devices and applications less than a year while 6.1% of them had used
mobile communication devices and applications more than 5 years. The average
period of time using devices was 3.05 +£2.14 years. 92.5% of participants used
smartphones and 9.2% of them used tablets. Most of the participants (71.6%) had time
consuming of devices using less than 2 hours per day while 5.1% of them, had time
consuming of devices using more than 6 hours per day. The average use of the devices
was 2.83 +1.93 hour per day. Almost all participants (38.6%) used the same hours for
making a phone call and applications, then 34.3% of them used devices for more
calling than applications, and at least 27.1% used more applications than calling by
mobile communication devices. There were shown difference number of participants
at different times of device usage: before sleep (85.3%), evening (52.0%), morning
(47.6%), late-morning (42.4%), afternoon (37.3%), late-evening (36.1%), night (35.5%),
and noon (34.9%) respectively. The top three applications used reported to be for
social networking such as Line, Facebook, BeeTalk, Twitter, Skype (53.1%), then photo
and video recording such as YouTube, Camera, Instagram, FotoRus (36.1%), and games
such as Line Let’s Get Rich, Shoot Dinosaur, Cooking Mama, Cookie Run (20.8%).
Participants commonly used devices in many places such as they have been using
devices were in their living room (76.9%), bedroom (67.3%), and restaurant (30.4%).
There were about half of participants (53.1%) sometimes rested their eyes before
continuing to use their mobile communication devices. Followed by 29.6% of them
always rested their eyes before continuing to use their devices but 16.5% never rested

their eyes during use (Table 23).
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Table 23 The status of mobile communication device and application usages of

participants in phase Il (n=490)

Mobile communication device and application Number of  Percentage
usages participants (%)
(n=490)

Period of time using devices (years)

<1 217 4a4.3
1-5 243 49.6
>5 30 6.1

Mean (SD) = 3.05 (+ 2.14)

Used smartphones

Yes 453 92.5
Used tablets

Yes 45 9.2

Time consuming of devices using (hours/day)

0-2 351 71.6
3-4 85 17.4
5-6 29 59
> 6 25 5.1

Mean (£SD) = 2.83 (+ 1.93)

Purposes of devices using

Calling and application 189 38.6
Calling 168 34.3
Applications 133 27.1
When used

Morning (06.00a.m.-09.00a.m.) 233 a7.6
Late morning (09.00a.m.-00.00p.m.) 208 4z2.4
Noon (0.00 p.m.-1.00 p.m.) 171 34.9
Afternoon (1.00 p.m.-4.00 p.m.) 183 37.3
Evening (4.00 p.m.-7.00p.m.) 255 52.0

Late evening (7.00p.m.-9.00p.m.) 177 36.1
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Mobile communication device and application Number of Percentage
usages participants (%)
(n=490)
Bedtime (After 9.00 p.m.) 174 35.5
Morning (06.00a.m.-09.00a.m.) 418 85.3
Types of applications
Social networking 260 53.1
Photo and video 177 36.1
Games 102 20.8
Music 59 12.0
Lifestyle 58 11.8
Productivity 72 14.7
Finance a5 9.2
Travel 201 41.0
Places of using devices
In living room 377 76.9
In bedroom 330 67.3
At restaurant 149 30.4
At backyard 141 28.8
At the work place 129 26.3
In bathroom 109 22.2
In car as passenger (commute) 78 15.9
While driving 21 4.3
Experience of resting eyes before continuing
Always rest 145 29.6
Sometimes 260 53.1
Never 81 16.5
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4.8 Knowledge, attitude, and practice regarding the health effects of

communication device and application usages of participants in phase Il

4.8.1 Frequency of correct answers of knowledge regarding the health effects of

communication device and application usages in phase I

The study of knowledge regarding the health effects of communication device
and application usages of participants consisted of 10 item questions which the correct
answers got a 1 score while the wrong answers got a 0 score. The total score of
knowledge range was 0-10 score. The table below were show the correct answers from
490 participants. The top 3 which show the high score were item 10 (no bacteria was
found and contaminated on a smartphone or tablet), item 9 (Using a smartphone or
tablet does not cause sleeplessness or pattern sleep problems), and item 4 (using a
smartphone or tablet causes red eyes) respectively. The least correct answers of
knowledge regarding the health effects of communication device and application
usages among participants was item 1 (staring at a smartphone or tablet causes headaches

or dizziness), that only 26.5% of them had the correct answers (Table 24).

Table 24 Frequency of correct answers of knowledge regarding the health effects of

communication device and application usages among participants in phase Il (n=490)

Questions n (%)
1. Staring on smartphone or tablet causes headache or dizziness. 130 (26.5)
2. Using smartphone or tablet causes red eyes, eye irritation, and 207(42.2)
dryness eyes.
3. Using smartphone or tablet causes exhaustion. 225(45.9)
4. Using smartphone or tablet causes red eyes. 234(47.8)
5. Using smartphone or tablet causes eye irritation. 166(33.9)
6. Using smartphone or tablet causes dry eyes or tears flow. 169(34.5)
7. Using smartphone or tablet for a long time causes the risk of 164(33.5)
trigger or numb fingers.
8. Using smartphone or tablet for a long time causes the risk of 150(30.6)

shoulder or neck pain/sore muscle or waist Pain to bottom.



91

Questions n (%)

9. Using smartphone or tablet not causes sleepless or pattern sleep  260(53.1)
problem.

10. No bacteria are found and contaminated on smartphone or tablet. 292(59.6)

Positive questions: item 1-8

Negative questions: item 9-10

4.8.2 Frequency of attitudes regarding the health effects of communication device

and application usages question answers in phase I

The table below shows the attitude regarding the health effects of
communication device and application usages question. There was 10-item questions,
the answers were separated into agree, not sure, and disagree. The score of each
choice cloud was 0, 1, and 2. The minimum and maximum of the total attitudes score
was 0 and 20, respectively. Participants had top 3 high scores of attitudes in item 5
(The elder should use a smartphone or tablet to reduce exhaustion and tiredness),
item 7 (The elder should use a smartphone or tablet to exercise wrists.), and item 6
(The elder should use a smartphone or tablet to practice eyesight) respectively. The
item that participants received the least score of attitudes question was item 10 (The
elder should NOT use a smartphone or tablet that deceives to buy services.) that only

20.6% of them got good attitudes on it (Table 25).

Table 25 Frequency of attitudes regarding the health effects of communication device

and application usages question answers score of participants in phase Il (n=490)

n (%)

Agree Not sure Disagree

1. In your opinion, using smartphone or ~ 119(24.3)  198(40.4) 173(35.3)
tablet doesn’t cause any problems

to the health of the elder.
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n (%)
Agree Not sure Disagree

2. In your opinion, using smartphone or  136(27.8)  190(38.8) 164(33.5)
tablet doesn’t cause any problems
to mind and thought of the elder.

3. In your opinion, using smartphone or  166(33.9)  151(30.8) 173(35.3)
tablet doesn’t cause any problems
to social existence of the elder.

4. The elder should stare on the screen  151(30.8)  138(28.2) 201(41.0)
of smartphone or tablet to stimulate
brains.

5. The elder should use smartphone or ~ 90(18.4)  159(32.4) 241(49.2)
tablet to reduce exhaustion and
tiredness.

6. The elder should use smartphone or  125(25.5)  139(28.4) 226(46.1)
tablet to practice eyesight.

7. The elder should use smartphone or  109(22.2)  145(29.6) 236(48.2)
tablet to exercise wrists.

8. The elder should use smartphone or ~ 148(30.2)  140(28.6) 202(41.2)
tablet to create more relation among
members in family.

9. The elder should NOT use 228(46.5)  145(29.6) 117(23.9)
smartphone or tablet that may cause
accidents or injuries.

10. The elder should NOT use 235(48.0)  154(31.4) 101(20.6)

smartphone or tablet that deceives

to buy services.

Positive questions: item 8

Negative questions: item 1-7 and 9-10
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4.8.3 Frequency of practices regarding the health effects of communication device

and application usages question answers in phase II

The questions of practices regarding the health effects of communication
device and application usages of participants consisted of 10 items. The answer
separated into three items: always, often, and never. The minimum and maximum of
the total practice score was 0 and 20, respectively. Participants had good practice on
item 6 (While driving, you use your smartphone or tablet.), 60.0% never used
smartphone or tablet while walking on the street (item 4). Participants received the
least score on item 1 only 13.1% of them never immediately active their smartphone
or tablet alerts. Also, only 13.7% of them always rest their eyes at least 20 seconds

before continuing the use of the devices (item 3) (Table 26).

Table 26 Frequency of practices regarding the health effects of communication device

and application usages question answers score of participants in phase Il (n=490)

n (%)

Always Often Never

1. You are suddenly active when your 142(29.0) 284(58.0) 64(13.1)
smartphone or tablet alerts.

2. You focus on smartphone and tablet in 63(12.9) 185(37.8) 242(49.3)
every 5 minutes.

3. While using, you normally rest your eyes at 67(13.7) 202(41.2) 221(45.1)
least 20 second before continuing.

4. While walking on the street, you use your 53(10.8) 143(29.2) 294(60.0)
smartphone or tablet.

5. While transporting on board, you use your 70(14.3)  220(44.9) 200(40.8)

smartphone or tablet.

6.  While driving, you use your smartphone or 38(7.7) 121(24.7) 331(67.6)
tablet.
7. You use your smartphone or tablet while 56(11.4) 273(55.7) 161(32.9)

you do activities with family.
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n (%)
Always Often Never
8. You turn on alert mode when you sleep. 132(26.9) 166(33.9) 192(39.2)
9. You put your smartphone or tablet close to ~ 149(30.4) 171(34.9) 170(34.7)

you when you sleep.
10. You use your smartphone or tablet while 87(17.7) 238(48.6) 165(33.7)

charging.

Positive questions: item 3

Negative questions: item 1-2 and 4-10

4.8.4 Mean scores of knowledge, attitude and practice regarding the health effects of

communication device and application usage scores in phase |l

The total mean and standard deviation of knowledge, attitudes and practices
recarding the health effects of communication device and application usages score of
490 participants showed in the table below. The mean score and standard deviation
of knowledge regarding the health effects of communication device and application
usages was 4.08+3.09. Next, the mean score and standard deviation of attitudes
regarding the health effects of communication device and application usages was
10.47+4.68. Lastly, the mean score and standard deviation of practices regarding the health

effects of communication device and application usages was 11.81+4.34 (Table 27).

Table 27 Mean and standard deviation of knowledge, attitudes and practices regarding the

health effects of communication device and application usages score in phase Il (n=490)

Mean score +SD Min Max
Knowledge 4.08+3.09 0 10
Attitude 10.47+4.68 0 20

Practices 11.81+4.34 0 20
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4.8.5 Levels of knowledge, attitude and practice regarding the health effects of

communication device and application usages in phase II

Knowledge, attitude and practice regarding the health effects of
communication device and application usages were separated into three group: good,
moderate, and poor. The researcher used total score for separating into the group.
Most (69.4%) participants had poor knowledge regarding the health effects of
communication device and application usages. Only 16.9% of them had moderate
knowledge regarding the health effects of communication device and application
usages and 13.7% fall in good knowledge regarding the health effects of
communication device and application usages. Next about attitudes regarding the
health effects of communication device and application usages, 54.5% in moderate
level, 27.6% in good level, and some of them 17.9% fall in poor level. The results of
their practices regarding the health effects of communication device and application
usages were shown that most of them (57.3%) had moderate practices regarding the
health effects of communication device and application usages, followed by 33.5%
had good practices regarding the health effects of communication device and
application usages, and 9.2% of them had poor practices regarding the health effects

of communication device and application usages (Table 28).

Table 28 Levels of knowledge, attitude and practice regarding the health effects of

communication device and application usages in phase Il (n=490)

Levels
Good Moderate Poor
n (%) n (%) n (%)
Knowledge 67(13.7) 83(16.9) 340(69.4)
Attitude 135(27.6) 267(54.5) 88(17.9)

Practices 164(33.5) 281(57.3) 45(9.2)
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4.9 Health effects from mobile communication device and application usages of

participants in phase |l

4.9.1 Physical health effects from mobile communication device and application

usages in phase Il

Physical health effects related to mobile communication device and
application usages in this study consisted of 15 items. Participants reported physical
health effects from mobile communication device and application usages over a
period of three months, they had experienced of health effects: 289 people (59.0%)
had eye pain, 258 people (52.7%) had conjunctivitis or dim eyes, 238 people (48.6%)
had shoulder or neck pain or sore muscles, 188 people (38.4%) had wrist pain, 183
people (37.3%) had headache, 158 people (32.2%) had red eyes, eye irritation, dryness
eyes, watery eyes 146 people (29.8%) had sleepless or restless sleep patterns, 135
people (27.7%) had numb fingers or hands, 110 people (22.4%) had lower back pain,
101 people (20.6%) had dizziness or nausea, 99 people (20.2%) had trigger finger, 83
people (16.9%) had fatigue or exhaustion, 66 people (13.5%) had defecation and
urogenital disorders, 64 people (13.1%) had heart palpitate, and 61 people (12.4%)
had accidents e.g. stumbling, bumping, falling, injury (Table 29).

Table 29 Frequency of physical health effects from mobile communication device

and application usages in phase Il (n=490)

Physical health effects Yes
n (%)

Eye pain 289 (59.0)
Conjunctivitis/dim eyes 258 (52.7)
Shoulder or neck pain/sore muscle 238 (48.6)
Wrist pain 188 (38.4)
Headache 183 (37.3)
Red eyes, eye iritation, dryness eyes, watery eyes 158 (32.2)
Sleepless/ restless sleep patterns 146 (29.8)

Numb finger/hand 135 (27.7)
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Physical health effects Yes
n (%)

Low back pain 110 (22.4)
Dizziness/ nausea 101 (20.6)
Trigger finger 99 (20.2)
Fatigue/exhaustion 83 (16.9)
Defecating and urogenital disorders 66 (13.5)
Heart palpitate 64 (13.1)
Accidents i.g. stumbling, bumping, falling, injury 61 (12.4)

4.9.2 Mental health effects from mobile communication device and application

usages in phase Il

The report of the mental health effects from mobile communication device
and application usages in this study including 10 items. The highest frequency of
mental health was tediousness 148 people (30.2%), then moodiness 137 people
(28.0%), next lack of concentration 136 people (27.8%), follow by anxiety, strain,
tension, worry 118 people (24.1%), feeling lonely 115 people (23.7%), increased sense
of not engaging with those around them 78 people (15.9%), lack of warmness with
other people 76 people (15.6%), lack of happiness while using the device 75 people
(15.4%), reduction in self-value and confidence 67 people (13.7%), and fear and social

stress 66 people (13.4%) respectively (Table 30).

Table 30 Frequency of mental health effects from mobile communication device and

application usages in phase Il (n=490)

Mental health effects Yes

n (%)
Tediousness 148 (30.2)
Moodiness 137 (28.0)
Lack of concentration 136 (27.8)

Anxiety, strain, tension, worry 118 (24.1)
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Mental health effects Yes
n (%)

Feeling lonely 115 (23.7)
Feeling to the change of surroundings (Behaviors) 78 (15.9)
Lack of warmness with others 79 (15.6)
Lack of happiness while using 75 (15.4)
Reduction in self-value and confidence 67 (13.7)
Fear and social stress 66 (13.4)

4.9.3 Social health effects from mobile communication device and application

usages in phase Il

The social health effects in this study had 9 items. There were reported the
social health effects included 131 people (26.8%) had feeling of changing of
surrounding people e.g. less talk, fewer activities. 124 people (25.4%) had experience
that strangers try to know via social network. Of 109 people (22.2%) reported that using
devices resulted in lost or stolen smartphones or tablets. Some participants had
communication problems with others 104 people (21.2%) such as mistyping resulting
in misunderstandings. There was a loss of concentration when working with others or
when alone 101 people (20.7%). Of 80 people (16.3%) had less effective
communication. Participants reported 75 people (15.4%) of them were arguing more
with their family members. 75 people (15.4%) had increased arguments with friends,
and at least a number of participants that 49 people (10.0%) had E-commerce fraud

(Table 31).
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Table 31 Frequency of social health effects from mobile communication device and

application usages in phase Il (n=490)

Social health effects Yes
n (%)

The change of surrounding people i.g. less talk, fewer

131(26.8)
activities
Strangers will try to know in social network 124(25.4)
Forgetting carelessness, stealing of smartphones or

109(22.2)
tablets
Communication problem with others 104(21.2)
Lack of concentration while working with others or in the

101(20.7)
act of doing
Communication efficiency was less 80(16.3)
Leading argument to family 75(15.4)
Leading argument to friends 75(15.4)
Inducing to buy things 49(10.0)

4.9.4 Physical health risk levels from mobile communication device and

application usages in phase I

Fifteen physical health effects were studied in this study. Physical health
separated risk levels into 4 groups: no risk, mild, moderate, and severe. As a result,
most of the participants (51.8%) had no risk of eye pain, then 47.6% had mild eye pain,
and at least 0.6% had eye pain. The report of conjunctivitis or dim eyes, 55.7% of
participants had no risk, 43.5% fall in mild level, and 0.8% in moderate level. 65.1% of
participants had no shoulder or neck pain or sore muscle risk, then 34.7% of them fell
into mild shoulder or neck pain or sore muscle, and 0.4% of them had moderate
shoulder or neck pain or sore muscle. There were 71.6% had no risk of wrist pain.
Some of participants (28.2%) had mild wrist pain and 0.2% of them had moderate wrist
pain. Most of participants (71.8%) had no risk of headaches, then 27.8% fell in mild

headaches, and 0.4% in moderate headaches. 72.9% of them had no red eyes, eye
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irritation, dryness eyes, and watery eyes risk while 27.1% fall in mild red eyes, eye
irritation, dryness eyes, watery eyes. Sleepless or restless sleep patterns report, 78.6%
had no risk, 20.8% of them had mild Sleepless or restless sleep patterns, and 0.6%
had moderate Sleepless or restless sleep patterns risk. There were 80.2% had no numb
fingers or hands risk while 19.8% had mild numb fingers or hands. The data of lower
back pain risk of participants were shown 83.7% had no risk, 16.1% had mild lower
back pain and at least 0.2% had moderate lower back pain. Most of them (83.9%) had
no dizziness or nausea, then 15.9% had mild dizziness or nausea, and 0.2% had
moderate dizziness or nausea. Almost participants (86.1%) had no trigger finger risk
while 13.9% of them had mild trigger finger. 88.0% of participants had no fatigue or
exhaustion risk while 12.0% fall in mild fatigue or exhaustion. Mostly (90.6%)
participants had no defecation and urogenital disorders while some of them (9.4%)
had mild defecation and urogenital disorders. Mainly (90.0%) of participants had no
heart palpitate. Then 10.0% of had mild heart palpitate. About all of participants
(90.4%) had no risk of accidents i.g. stumbling, bumping, falling, and injury. Followed
by 9.6% of them fall in mild accidents i.g. stumbling, bumping, falling, and injury
(Table 32).

Table 32 Physical health risk levels from mobile communication device and

application usages in phase Il (n=490)

Risk levels
Physical health effects No risk Mild Moderate Severe
n(%) n(%) n(%) n(%)
1. Eye pain 254(51.8) 233(47.6) 3(0.6) -
2. Conjunctivitis / dim eyes 273(55.7)  213(43.5) 4(0.8) -
3. Shoulder or neck pain/sore muscle  319(65.1) 170(34.7) 2(0.4) -
4. Wrist Pain 351(71.6) 138(28.2) 1(0.2) -
5. Headache 352(71.8) 136(27.8) 2(0.4) -
6.

Red eyes, eye imitation, dryness
357(72.9) 133(27.1) - -
eyes, watery eyes
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Risk levels

Physical health effects No risk Mild Moderate Severe

n(%) n(%) n(%) n(%)
7. Sleepless/ restless sleep patterns  385(78.6) 102(20.8) 3(0.6) -
8.  Numb finger/hand 393(80.2)  97(19.8) - -
9. Low back pain 410(83.7)  79(16.1) 1(0.2) -
10. Dizziness/ nausea 441(83.9) 78(15.9) 1(0.2) -
11. Trigger finger 422(86.1)  68(13.9) - -
12. Fatigue/exhaustion 431(88.0)  59(12.0) - -

13. Defecating and urogenital disorders  444(90.6)  46(9.4) - -
14. Heart palpitate 441(90.0)  49(10.0) - -
15. Accidents i.g. stumbling, bumping,

443(90.4)  47(9.6) - -
falling, injury

4.9.5 Mental health risk levels from mobile communication device and

application usages in phase |l

Mental health effects consist of 10 items which separated into 4 levels: no
risk, mild, moderate, and severe. Risk level of tediousness, 78.4% of them were in no
risk level, 21.4% were in mild level, and 0.2% were in moderate tediousness. For the
risk level of moodiness showed 78.2% of them had no risk, and 21.8% were in the
mild level. There were 78.4% had no risk of lack of concentration while using devices.
While 21.6% fell had mild lack of concentration while using devices. The risk of anxiety,
strain, tension, or worry within participants were mostly no risk (81.2%), then mild
anxiety, strain, tension, or worry (18.8%). For reported of feeling lonely, 84.1% had no
risk, 15.7% fell into a mild feeling of lonely, then 0.2% in moderate feeling lonely.
Most of participants (85.3%) had no risk of feeling to the change of their surroundings,
then mild feeling to the change of their surroundings (14.7%). Most participants had
no risk of lack of warmness with others (88.8%), then mild lack of warmness with others
(11.0%), and moderate lack of warmness with others (0.2%). Lack of happiness while

using risk were shown no risk of lack of happiness while using (90.4%), then mild lack
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of happiness while using (9.6%). Risk level for reduction in self-value and confidence
were shown 90.0% had no risk and 10.0% had mild reduction in self-value and
confidence. Almost (90.6%) had no risk fear and social stress while 9.4% of them had

mild fear and social stress (Table 33).

Table 33 Mental health risk levels from mobile communication device and application

usages in phase Il (n=490)

Risk levels
Mental health effects No risk Mild Moderate Severe
n(%) n(%) n(%) n(%)
1. Tediousness 384(78.4) 105(21.4) 1(0.2) -
2. Moodiness 383(78.2) 107(21.8) - -
3. Lack of concentration 384(78.4) 106(21.6) - -
4. Causing anxiety, strain, tension, worry  398(81.2)  92(18.8) - -
5. Feeling lonely 412(84.1)  77(15.7) 1(0.2) -
6. Feeling to the change of
418(85.3) 72(14.7) - -
surroundings (Behaviors)
7. Lack of warmness with others 435(88.8)  54(11.0) 1(0.2) -
8. Lack of happiness while using 443(90.4)  47(9.6) - -

9. Reduction in self-value and
441(90.0)  49(10.0) - -
confidence

10. Fear and social stress 444(90.6)  46(9.4) - -

4.9.6 Social health risk levels from mobile communication device and application

usages in phase Il

Social health risk was separated into 4 groups: no risk, mild, moderate, and
severe. For reported of participants feeling of change of surrounding people, 79.2%
had no risk and 20.8% fell in mild level of participants feeling of change of surrounding
people. The risk of strangers trying to contact in social network was mostly no risk

(76.7%), then mild strangers trying to contact in social network (22.4%), and moderate
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strangers trying to contact in social network (0.8%). The most of participants had no
risk of forgetting carelessness, stealing of smartphones or tablets (82.7%) then mild
forgetting carelessness, stealing of smartphones or tablets (17.3%). There were shown
no risk of communication problems with others (80.0%) then mild communication
problems with others (20.0%). Risk levels of lack of concentration while working with
others or in the act of doing, 83.5% of them in no risk level and 16.5% in mild level.
Almost (87.1%) had no risk of communication efficiency was less, then mild level of
communication efficiency was less (12.9%). Risk levels of leading arsuments with family
were shown 89.0% had no risk and 11.0% had mild leading arguments with family. For
the risk level of leading arguments with friends were shown 89.6% of them had no risk
and 10.4% in mild level. Most of participants (91.2%) had no risk of inducing to buy
things then mild inducing to buy things (8.8%) (Table 34).

Table 34 Social health risk levels from mobile communication device and application

usages in phase Il (n=490)

Risk levels
Social health effects No risk Mild Moderate Severe
n(%) n(%) n(%) n(%)

1. The change of surrounding people
388(79.2) 102(20.8) - -
i.g. less talk, fewer activities

2. Strangers try to know in social network  37¢(76.7)  110(22.4) 4(0.8)

3. Forgetting carelessness, stealing of

smartphones or tablets 405(82.7)  85(17.3) ) )

4. Communication problem with others  39580.0)  98(20.0)

5. Lack of concentration while working

with others or in the act of doing 409(83.5)  81(16.5) i i

6. Communication efficiency was less  497(87.1)  63(12.9)

7. Leading argument to family 436(89.0) 54(11.0) ) }
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Risk levels
Social health effects No risk Mild Moderate Severe
n(%) n(%) n(%) n(%)
8. Leading argument to friends 439(89.6) 51(10.4) ) )
9. Inducing to buy things 447(91.2)  43(8.8) 3 .

4.9.7 Levels of physical health, mental health, and social health risk scores

in phase Il

In this study, the total score of health risk were separated into 4 levels: risk,
mild, moderate, and severe. Most participants (65.9%) had moderate physical health
risk level. Follow by, 17.3% of them had no risk of physical health. Then, 10.0% had
severe physical health and the least number of participants (6.7%) had mild physical
health risk. The mental health risk of participants were shown 46.7% had no risk of
mental health while 29.4% of them had mild mental health risk and 23.9% had
moderate mental health risk level. Social health risk of participants were shown 47.1%
of them had moderate social health risk level, 44.5% had no risk of social health, and

then 8.4% had severe social health risk level (Table 35).

Table 35 Levels of physical health, mental health, and social health risks of

participants in phase Il (n=490)

Levels
No risk Mild Moderate Severe
n (%) n (%) n (%) n (%)
Physical health 85(17.3) 33(6.7) 323(65.9) 49(10.0)
Mental health 229(46.7) 144(29.4) 117(23.9) -

Social health 218(44.5) - 231(47.1) 41(8.4)
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The mean scores and standard deviation of health effects were showed in
the table. The 490 participants had the mean score and standard deviation of physical
health risk score was 7.56+6.34. The minimum score was 0 and the maximum score
was 29. About mental health, the mean score and standard deviation of mental health
risk score was 2.86+4.01 which minimum score was 0 and the maximum score was 19.
For social health, the mean score and standard deviation of social health risk score

was 2.16+2.78. The minimum score was 0 and the maximum score was 13 (Table 36).

Table 36 Mean and standard deviation of health risk scores of participants (n=490)

Mean score £SD Min Max
Physical health 7.56+6.34 0 29
Mental health 2.86+4.01 0 19
Social health 2.16+2.78 0 13

4.10 Factors associated with health effects from mobile communication device

and application usages in phase I
4.10.1 Factors associated with physical health effects in phase Il

Participants who used a smartphone or a tablet for a longer period of time
had an increase in physical health effects (OR=1.18; 95%CI=1.03-1.35). Those who used
devices for more hour per day had an increase in physical health effects (OR=1.23;
95%Cl=1.05-1.45). Participants who used social networking applications such as Line,
Facebook, BeeTalk, Twitter, and Skype had an increase in physical health effects
(OR=2.07; 95%Cl=1.22-3.53). Those who used travel applications such as AirAsia, Nok
Air, and Lion Air had an increase in physical health effects (OR=2.50; 95%C|=1.37-4.58).
Differences in the location of device usage were associated with health effects. Those
who used their device in restaurants had an increase in physical health effects
(OR=2.21; 95%Cl=1.14-4.27), also participants who used their device on the toilet had
an increase in physical health effects (OR=2.36; 95%CI=1.09-5.13). Differences in the

time of device usage were associated with health effects; participants who used their
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device late into the morning experienced a statistical increase in physical health effects

compared to those who did not (OR=2.29; 95%CI=1.28-4.09). Participants who have

always rested their eyes before continuing experienced a statistical reduction in

physical health effects compared to those who did rest their eyes (OR=0.24;

95%C|=0.13-0.42). Those who never rested their eyes before continuing were

statistically increased in physical health effects compared to those who did rest them

(OR=6.23; 95%C|=2.44-15.93) (Table 37).

Table 37 Association between mobile communication device and application usages

and physical health effects in phase Il (n=490)

Variables Physical health Physical health
ORCrude P-value ORAdjusted P-value
(95% ClI) (95% CI)

Period of time using devices (years)

1.18(1.03-1.34)  0.019*% 1.18(1.03-1.35) 0.018*
Time consuming of devices using (hours/day)

1.22(1.04-1.44) ~ 0.014% 1.23(1.05-1.45) 0.012*
Purposes of devices using
Application 0.82(0.48-1.39)  0.460 0.51(0.44-1.29) 0.297
Calling 1.04(0.58-1.86) 0.893 1.13(0.63-2.03) 0.693
Calling and 1.18(0.69-2.01) 0.550 1.19(0.69-2.06) 0.521
application
Types of applications
Social networking 2.01(1.19-3.40)  0.009* 2.07(1.22-3.53) 0.007*
Photo and video 0.90(0.53-1.53) 0.696 0.87(0.51-1.48) 0.606
Games 0.92(0.49-1.71) 0.786 0.84(0.45-1.58) 0.588
Music 0.59(0.29-1.17) 0.129 0.59(0.29-1.19) 0.137
Productivity 1.20(0.52-2.76) 0.672 1.24(0.54-2.89) 0.611
Travel 2.51(1.40-4.59)  0.002* 2.50(1.37-4.58) 0.003*
Places of using devices
In the living room 1.35(0.76-2.41) 0.305 1.43(0.79-2.57) 0.238
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Variables Physical health Physical health

ORCrude P-value ORAdjusted P-value
(95% CI) (95% ClI)

In the bedroom 1.06(0.62-1.83) 0.824 1.03(0.59-1.78) 0.925

In the work place 1.79(0.93-3.46) 0.083 1.66(0.86-3.24) 0.134

In the backyard 1.37(0.75-2.49) 0.305 1.34(0.73-2.45) 0.339

In the restaurant 2.24(1.16-4.32)  0.016* 2.21(1.14-4.27) 0.019*

In the toilet 2.36(1.09-5.10) 0.029*% 2.36(1.09-5.13) 0.030%

Riding the bus, train, 1.76(0.77-4.01) 0.177 1.72(0.74-3.92) 0.208

or in car as passenger

(commuter)

While driving 3.33(0.44-25.25) 0.244 3.59(0.46-28.05) 0.224

Time of using devices

Morning 0.89(0.54-1.49) 0.663 0.91(0.54-1.53) 0.732

(06.00a.m.-

09.00a.m.)

Late morning 2.28(1.28-4.03) 0.005* 2.29(1.28-4.09) 0.005*

(09.00a.m.-

00.00p.m.)

Noon 1.34(0.77-2.34) 0.308 1.32(0.75-2.32) 0.333

(0.00 p.m.-1.00

p.m.)

Afternoon 1.64(0.93-2.88) 0.086 1.62(0.91-2.86) 0.099

(1.00 p.m.-4.00

p.m.)

Evening 1.35(0.81-2.26) 0.252 1.33(0.79-2.24) 0.280

(4.00 p.m.-7.00p.m.)

Late evening 1.21(0.70-2.09) 0.486 1.19(0.68-2.06) 0.545

(7.00p.m.-9.00p.m.)

Bedtime 1.38(0.79-2.41) 0.259 1.41(0.81-2.48) 0.229

(After 9.00 p.m.)
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Variables Physical health Physical health
ORCrude P-value ORAdjusted P-value
(95% CI) (95% CI)

Experience of resting eyes before continuing

Always 0.22(0.13-0.390)  <0.001* 0.24(0.13-0.42) <0.001*
Sometimes 1.01(0.60-1.68) 0.983 1.01(0.60-1.70) 0.968
Never 6.26(2.46-15.90)  <0.001* 6.23(2.44-15.93) <0.001*

*Significant at p-value<0.05, used logistic regression

Adjusted by age, status in house, gender, number of member in house

4.10.2 Factors associated with mental health effects in phase I

Participants who used photo and video applications such as YouTube,
Camera, Instagram, and FotoRus statistically decreased in mental health effects
compared to those who did not use them (OR=0.57; 95%C|=0.39-0.83). Participants
who used their device in the afternoon showed a statistical increase in mental health
effects (OR=1.97; 95%C|=1.34-2.90). Those who used their device during bed times
showed a statistical increase in mental health effects (OR=1.48; 95%Cl=1.01-2.16).
Participants who have always rested their eyes before continuing experienced a
statistical reduction in mental health effects (OR=0.53; 95%C|=0.33-0.86). Those who
never rested their eyes before continuing had an increase in mental health effects

(OR=1.68; 95%Cl=1.12-2.54) (Table 38).

Table 38 Association between mobile communication device and application usages

and mental health effects in phase Il (n=490)

Variables Mental health Mental health
ORCrude P-value ORgjusted P-value
(95% CI) (95% CI)

Period of time using devices (years)
1.01(0.99-1.03) 0.386 1.01(0.99-1.03) 0.271

Time consuming of devices using (hours/day)
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Variables

Mental health

ORCrude
(95% CI)

P-value

Mental health

ORAdjusted
(95% CI)

P-value

1.02(0.93-1.12)

Purposes of devices using

Application
Calling
Calling and

application

Types of applications
Social networking

Photo and video

Games
Music
Productivity

Travel

Places of using devices

In the living room

In the bedroom

In the work place

In the backyard

In the restaurant

In the toilet

Riding the bus, train, or

in car as [passenger

(commuter)

While driving

Time of using devices

Morning

(06.00a.m.-09.00a.m.)

1.47(1.00-2.16)
0.73(0.49-1.09)
0.91(0.63-1.31)

1.28(0.89-1.83)
0.59(0.40-0.85)
1.54(0.98-2.43)
0.79(0.46-1.37)
1.14(0.65-1.99)
1.25(0.86-1.80)

1.10(0.72-1.68)
1.04(0.71-1.53)
1.23(0.82-1.85)
0.92(0.62-1.36)
0.77(0.52-1.13)
1.12(0.72-1.72)
0.95(0.58-1.54)

0.98(0.41-2.38)

1.14(0.80-1.63)

0.692

0.048*
0.122
0.603

0.178
0.005*
0.063
0.407
0.647
0.240

0.659
0.833
0.324
0.665
0.180
0.618
0.824

0.969

0.475

1.03(0.93-1.13)

1.37(0.93-2.02)
0.74(0.49-1.11)
0.96(0.66-1.40)

1.27(0.88-1.83)
0.57(0.39-0.83)
1.49(0.94-2.37)
0.78(0.45-1.36)
1.18(0.67-2.07)
1.20(0.83-1.74)

1.04(0.71-1.54)
1.08(0.70-1.66)
1.20(0.79-1.83)
0.89(0.60-1.33)
0.78(0.53-1.16)
1.11(0.71-1.72)
0.91(0.55-1.49)

1.03(0.42-2.52)

1.16(0.80-1.66)

0.601

0.116
0.147
0.849

0.196
0.004*
0.092
0.374
0.574
0.341

0.829
0.736
0.389
0.584
0.219
.0655
0.701

0.957

0.44
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Variables Mental health Mental health

ORCrude P-value ORagjusted P-value
(95% CI) (95% ClI)

Late morning 1.48(1.02-2.13)  0.037* 1.42(0.98-2.05) 1.44

(09.00a.m.-00.00p.m.)

Noon 1.14(0.78-1.67) 0.492 1.16(0.79-1.70) 0.439

(0.00 p.m.-1.00 p.m.)

Afternoon 1.98(1.35-2.91)  <0.001*  1.97(1.34-2.90) 0.001*

(1.00 p.m.-4.00 p.m.)

Evening 1.01(0.70-1.44) 0.964 1.00(0.70-1.44) 0.999

(4.00 p.m.-7.00p.m.)

Late evening 1.12(0.77-1.63) 0.551 1.14(0/78-1.67) 0.493

(7.00p.m.-9.00p.m.)

Bedtime 1.44(-.99-2.10) 0.060 1.48(1.01-2.16) 0.047*

(After 9.00 p.m.)

Experience of resting eyes before continuing

Always 0.50(0.31-0.81)  0.005* 0.53(0.33-0.86) 0.011*

Sometimes 0.92(0.64-1.31) 0.630 0.94(0.65-1.35) 0.728

Never 1.68(1.12-2.51)  0.012* 1.68(1.12-2.54) 0.013*

*Significant at p-value<0.05, used logistic regression

Adjusted by age, status in house, gender, number of member in house

4.10.3 Factors associated with social health effects in phase Il

Participants who used smartphones or tablets for a longer period of time had

an increase in social health effects (OR=1.03; 95%CI=1.00-1.60). Those who used

devices for more than hour per day had an increase in social health effects (OR=1.13;

95%Cl=1.02-1.25). Participants who used social networking applications such as Line,

Facebook, BeeTalk, Twitter, and Skype had an increase in social health effects

(OR=1.82; 95%Cl=1.25-2.65). Those who used travel applications such as AirAsia, Nok

Air, and Lion Air had an increase in social health effects (OR=1.73; 95%C|=1.18-2.55).
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Those who used photo and video application and music applications such as Full Mp3
decreased in social health effects (OR=0.39; 95%C|=0.26-0.57 and OR=0.54;
95%C|=0.31-0.95). Differences in the location of device usage were associated with
health effect; participants who used their device in the living room experienced a
statistical increase in social health effects compared to those who did not (OR=1.99;
95%Cl=1.29-3.09). Use of their device while riding the bus, train, or in car as passenger
had a statistical increase in social health effects (OR=1.93; 95%Cl=1.11-3.33).
Participants who used their device in the afternoon showed a statistically increase in
social health effects compared to those who did not use them (OR=2.25; 95%Cl=1.51-
3.35). Those who used their device during bed time showed a statistical increase in
social health effects compared to those who did not use them (OR=1.53; 95%Cl=1.03-
2.26). Participants who have always rested their eyes before continuing experienced a
statistical reduction in social health effects (OR=0.20; 95%C|=0.12-0.34). Those who
never rested their eyes before continuing statistically increased in social health effects

(OR=2.54; 95%ClI=1.64-3.94) (Table 39).

Table 39 Association between mobile communication device and application usages

and social health effects in phase Il (n=490)

Variables Social health Social health

ORCrude P-value ORAdjusted P-value
(95% ClI) (95% CI)

Period of time using devices (Year)

1.03(1.00-1.05) 0.050% 1.03(1.00-1.60) 0.032*
Time consuming of devices using (hours/day)

1.18(1.01-1.23) 0.026* 1.13(1.02-1.25) 0.016*

Purposes of devices using

Application 1.16(0.79-1.70) 0.453 1.02(0.69-1.52) 0.917
Calling 0.88(0.59-1.31) 0.524 0.93(0.61-1.40) 0.718
Calling and 0.97(0.67-1.41) 0.882 1.046(0.72-1.53) 0.818
application

Types of applications were use last week
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Variables Social health Social health

ORCrude P-value ORAdjusted P-value
(95% ClI) (95% CI)

Social networking 1.82(1.26-2.63)  0.001*  1.82(1.25-2.65) 0.002*

Photo and video 0.42(0.29-0.61)  <0.001*  0.39(0.26-0.57) <0.001*

Games 1.21(0.77-1.90) 0.415 1.13(0.71-1.79) 0.610

Music 0.56(0.32-0.96) 0.035% 0.54(0.31-0.95) 0.031*

Productivity 1.69(0.93-3.07) 0.085 1.79(0.98-3.28) 0.060

Travel 1.84(1.26-2.67) 0.002* 1.73(1.18-2.55) 0.005*

Places of using devices

In the living room 1.94(1.27-2.96)  0.002*  1.99(1.29-3.09) 0.002*

In the bedroom 1.05(0.72-1.55) 0.794 1.03(0.69-1.53) 0.895

In the work place 1.39(0.91-2.11) 0.125 1.32(0.86-2.03) 0.206

In the backyard 1.24(0.83-1.86) 0.298 1.21(0.80-1.83) 0.358

In the restaurant 0.93(0.63-1.38) 0.732 0.93(0.62-1.38) 0.709

In the toilet 1.45(0.93-2.27) 0.103 1.46(0.92-2.30) 0.107

Riding the bus, train, or 1.98(1.16-3.40)  0.012* 1.93(1.11-3.33) 0.019*

in car as passenger

(commuter)

While driving 0.88(0.36-2.12) 0.770 0.87(0.35-2.16) 0.767

Time of using devices

Morning 1.18(0.82-1.69) 0.383 1.19(0.82-1.73) 0.349

(06.00a.m.-09.00a.m.)

Late morning 1.46(1.01-2.12) 0.045* 1.43(0.98-2.09) 0.067

(09.00a.m.-00.00p.m.)

Noon 1.17(0.80-1.71) 0.433 1.16(0.79-1.71) 0.447

(0.00 p.m.-1.00 p.m.)

Afternoon 2.29(1.54-3.39)  <0.001*  2.25(1.51-3.35) <0.001*

(1.00 p.m.-4.00 p.m.)

Evening 1.29(0.90-1.86) 0.167 1.26(0.87-1.83) 0.218

(4.00 p.m.-7.00p.m.)
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Variables Social health Social health

ORCrude P-value ORAdjusted P-value

(95% ClI) (95% CI)
Late evening 1.09(0.75-1.60) 0.639 1.10(0.75-1.62) 0.630
(7.00p.m.-9.00p.m.)
Bedtime 1.47(1.00-2.16) 0.049* 1.53(1.03-2.26) 0.035%

(After 9.00 p.m.)

Experience of resting eyes before continuing

Always 0.19(0.11-0.32)  <0.001*  0.20(0.12-0.34) <0.001*
Sometimes 1.13(0.78-1.62) 0.521 1.17(0.81-1.70) 0.398
Never 2.59(1.68-3.99)  <0.001*  2.54(1.64-3.94) <0.001*

*Significant at p-value<0.05, used logistic regression

Adjusted by age, status in house, gender, number of member in house

Phase Il

4.11 Data analysis of baseline characteristics

4.11.1 Socio-demographic characteristics between intervention group and control

group in baseline data

There were 33 participants in the intervention group and 33 participants in
the control group. The participants in this study phase were included from phase |l
study were the elderly users with moderate and severe physical health risk levels. Data
analysis of baseline characteristics was tested by an Independent T-test for continuous
data and chi-square test for categorical data between the intervention group and the
control group (characteristics for which p<0.05) were adjusted when assessing the
effectiveness of the intervention.)

In the table below, the Independent T-test results showed that they were
similar in both group: the average age of the intervention group and the control group
was 65.03+4.77 and 63.79+4.34 years old, respectively (p=0.273). The average number
of members in their house in the intervention group was 4.24+2.00 and in the control

group was 4.12+2.25 with no significant difference at p=0.818 (Table 40).
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Table 40 Socio-demographic characteristics compare between intervention group and

control group in baseline data (Independent T-test)

Characteristics Intervention group Control group (n=33) p-value
(n=33)
Mean SD Mean SD
Age(years) 65.03 a7 63.79 4.34 0.273
Number of member 4.24 2.00 4.12 2.25 0.818
in house

*Significant at p-value<0.05, used Independent T-test

Chi-square test results showed in table 41. All characteristics were similar in
the intervention group and in the control group. Gender had no significant difference
between the intervention group and the control group (p=0.621). There was no
significant difference between the intervention group and the control group of their
marital status (p=0.180). Both the intervention group and the control group were
owners of their house with no significant difference (p=0.769). There was no significant
difference of education levels between both groups (p=0.277). The number of
participants had chronic diseases between the intervention group and the control
group were similar in both groups (p=0.218). About 70% of them had current income

in both the intervention and the control group (p=0.786) (Table 41).

Table 41 Socio-demographic characteristics compare between intervention group and

control group at baseline data (Chi-square test)

Characteristics Intervention group Control group p-value
(n=33) (n=33)
N % n %
Male 14 42.4 16 48.5 0.621
Married and living 27 81.8 23 69.7 0.180

together
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Characteristics Intervention group Control group p-value
(n=33) (n=33)
N % n %
Owner of house 25 75.8 26 78.8 0.769
Bachelor or higher 16 48.5 11 33.3 0.277
Have chronic diseases 18 54.5 13 39.4 0.218
Have currently income 24 12.7 23 69.7 0.786

*Significant at p-value<0.05, used Chi-square test

4.11.2 Mobile communication device and application usages compare between

intervention group and control group in baseline data

Independent T-test results between the intervention group and the control

group about mobile communication device and application usages are shown in table

4.37. There were similar average periods of time using mobile communication devices

and applications in both the intervention group (4.04+3.70) and the control group

(3.07+2.24) with p-value = 0.200. The average time consumed of devices usage was

2.18+1.45 in the intervention group and 3.00+2.05 in the control group. There was no

significant difference between them (p=0.065) (Table 42).

Table 42 Mobile communication device and application usages compare between

intervention group and control group in baseline data (Independent T-test)

Characteristics Intervention group Control group p-value
(n=33) (n=33)
Mean SD Mean SD
Period of time using 4.04 3.70 3.07 2.24 0.200
devices (years)
Time consuming of 2.18 1.45 3.00 2.05 0.065

devices using (hours/day)

*Significant at p-value<0.05, used Independent T-test
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Chi-square test results between the intervention group and the control group
about mobile communication device and application usages were shown in table 43.
Most characteristics were similar in the intervention group and the control group. The
number of participants that had used smartphones had no significant difference
between the intervention and the control groups (p=1.000). No significant difference
in the number of participants that used a tablet between both groups (p=0.642). There
was no significant difference between both groups in purpose of device usage
(p=0.753). About 39% of participants in the intervention group had used devices in the
morning and only 33.3% in the control group, that was similar in both groups (p=0.218).
More than half (60.6%) in the intervention group used devices in late morning and
39.4% of the control group used devices in late morning that were similar in both group
(=0.085). 42.4% of participants in the intervention group had using of devices in the
noon times and 39.4% were in the control group, that were similar in both groups
(p=0.802). More than half (54.5%) in the intervention group used devices in afternoon
and 33.3% of the control group used devices in late morning that were similar in both
groups (p=0.083). There was no significant difference in number of participants that
used devices in the evening between both the intervention and the control groups
(p=0.139). There was no significant difference between both groups in their use of
devices in the late evening (p=314). 27.3% in the intervention group used devices in
the night time and 45.5% of the control group used their devices in night time that
were similar in both groups (p=0.125). There was no significant difference in number of
participants that used devices before sleeping between both the intervention and the
control groups (p=0.757). The use of applications between both the intervention group
and the control group mostly were similar as shown using social apps (p=0.211), using
game apps (p=0.741), using music apps (p=1.000), using lifestyle apps (p=0.151), using
working apps (p=1.000), using finance apps (p=1.000), and using travel apps (p=0.800).
However, there were significant difference in using photo apps between the
intervention and the control group (p=0.024%). There was no significant difference in
the places using devices between both the intervention and the control groups: using
devices in bed room (p=0.609), using devices in living room (p=757), using devices in

bath room (p=0.689), using devices in backyard (p=0.792), using devices in the
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restaurant (p=0.353), using devices while driving (p=0.151), using devices while riding
the bus, train, or in car as passenger (p=0.642) while a number of participants used
devices in workplace between both groups with significant difference (p=0.016%). There
was no significant difference of frequency of resting their eyes before continuing device

usage in both the intervention and the control groups (p=0.377) (Table 43).

Table 43 Mobile communication device and application usages compared between

the intervention group and the control group in baseline data (Chi-square test)

Characteristics Intervention group Control group p-value
(n=33) (n=33)
n % n %
Smartphone using 32 97.0 32 97.0 1.000
Tablet using 3 9.1 2 6.1 0.642
Mostly use more 13 39.4 11 333 0.753

applications than calling

Use devices in the 15 45.5 20 60.6 0.218
morning

Use devices in late morning 20 60.6 13 39.4 0.085
Use devices in noon times 14 4z2.4 13 39.4 0.802
Use devices in the 18 54.5 11 333 0.083
afternoon

Use devices in the evening 13 39.4 19 57.6 0.139
Use devices in the late 15 45.5 11 333 0.314
evening

Use devices in night time 9 27.3 15 45.5 0.125
Use devices before sleep 26 78.8 27 81.8 0.757
Use social apps 22 66.7 17 515 0.211
Use photo apps 1 3.0 7 21.2 0.024*
Use game apps 5 15.2 6 18.2 0.741
Use music apps 1 3.0 1 3.0 1.000

Use lifestyle apps 0 0.0 2 6.1 0.151
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Characteristics Intervention group Control group p-value
(n=33) (n=33)
n % n %

Use working apps 2 6.1 2 6.1 1.000
Use finance apps 2 6.1 2 6.1 1.000
Use travel apps 13 39.4 12 36.4 0.800
Use devices in bed room 20 60.6 22 66.7 0.609
Use devices in living room 27 81.8 26 78.8 0.757
Use devices in bath room 4 12.1 3 9.1 0.689
Use devices in backyard 11 333 10 30.3 0.792
Use devices in workplace 3 9.1 11 33.3 0.016*
Use devices in the restaurant 5 15.2 8 24.2 0.353
Use devices while driving 0 0.0 2 6.1 0.151
Use devices while riding the bus, 2 6.1 3 9.1 0.642
train, or in car as passenger
Sometimes rest their eyes 20 60.6 18 54.5 0.377

*Significant at p-value<0.05, used Chi-square test

4.11.3 Knowledge, attitude, and practice compare between intervention group

and control group in baseline data

4.11.3.1 Knowledge comparison between the intervention group and the control group
in baseline data.

The table below shows knowledge regarding the health effects of
communication device and application usages at baseline. 66 elderly people users
were given 10 questions. Correct answers received one point while incorrect answers
received zero points. In all questions, both the intervention and the control groups
had no significant difference between the groups. Highest correct answer item in both
groups; 19 people (57.6%) in the intervention group received correct answers to

question item 9 (using smartphone or tablet did not cause sleeplessness or pattemn
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sleep problem) while 18 people (54.4%) in the control group received correct answers

to question item 9 (Table 44).

Table 44 Frequency of correct answers of knowledge questions by study group at

baseline (Chi-square test)

Questions n (%) p-value

Intervention  Control

n (33) n (33)

1. Staring on smartphone or tablet causes 7(21.2) 10 (30.3) 0.398
headache or dizziness.

2. Using smartphone or tablet causes Red 13(39.4) 13 (39.4) 1.000
eyes, Eye irritation, and Dryness eyes.

3. Using smartphone or tablet causes 14(42.4) 14 (42.4) 1.000
exhaustion.

4. Using smartphone or tablet causes red eyes. 16(48.5) 16 (48.5) 1.000

5. Using smartphone or tablet causes eye 8(24.2) 8 (24.2) 1.000
irritation.

6. Using smartphone or tablet causes dry 10(30.3) 10 (30.3) 1.000
eyes or tears flow.

7. Using smartphone or tablet for a long 8(24.2) 13(39.4) 0.186
time causes the risk of trigger or numb
fingers.

8. Using smartphone or tablet for a long time 9(27.3) 10(30.3) 0.786
causes the risk of shoulder or neck
pain/sore muscle or waist Pain to bottom.

9. Using smartphone or tablet not causes 19(57.6) 18(54.4) 0.804

sleepless or pattern sleep problem.
10. No bacteria are found and contaminated 16(48.5) 21(63.6) 0.215

on smartphone or tablet.

*Significant at p-value<0.05, used Chi-square test
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4.11.3.2 Attitude compare between the intervention group and the control group in
baseline data

In table 45 shown mean and standard deviation of answers of attitude
questions score at baseline. The positive questions were scored from 2 points for agree
to 0 points for disagree, negative-direction questions were scored from 0 point for
agree and 2 points for disagree. Minimum and maximum possible total score were 0
and 20, respectively. As the results showed that the intervention group had the highest
attitude mean score by 1.61 in item 7 (the elder should use smartphone or tablet to
exercise wrists.) while the lowest attitude score by 0.97 in item 10 (the elder should
NOT use smartphone or tablet that deceives to buy services.) The control group had
the highest attitude mean score by 1.39 in item 5 (The elder should use smartphone
or tablet to reduce exhaustion and tiredness.) while the lowest attitude score by 0.36 in
item 10 (the elder should NOT use smartphone or tablet that deceives to buy services.).

The results shown 4 items that difference with statistically significantly
between both groups. All 4 items were higher in the intervention group. These were
item 6 (The elder should use smartphone or tablet to practice eyesight; p=0.033), item
7 (The elder should use smartphone or tablet to exercise wrists; p=0.015), item 9 (The
elder should NOT use smartphone or tablet that may cause accidents or injuries;
p=0.002), and item 10 (The elder should NOT use smartphone or tablet that deceives
to buy services; p=0.002) (Table 45).

Table 45 Mean and standard deviation of answers of attitude questions by the study

group at baseline (Independent T-test)

Mean (SD) p-value
Intervention Control
n (33) n (33)
1. In your opinion, using 1.33(0.69) 1.21(0.82) 0.519

smartphone or tablet

doesn’t cause any
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Mean (SD)

Intervention

n (33)

Control

n (33)

p-value

problems to the
health of the elder.

. In your opinion, using
smartphone or tablet
doesn’t cause any
problems to mind and
thought of the elder.

. In your opinion, using
smartphone or tablet
doesn’t cause any
problems to social
existence of the elder.
. The elder should stare
on the screen of
smartphone or tablet
to stimulate brains.

. The elder should use
smartphone or tablet
to reduce exhaustion
and tiredness.

. The elder should use
smartphone or tablet
to practice eyesight.

. The elder should use
smartphone or tablet
to exercise wrists.

. The elder should use

smartphone or tablet to

1.18(0.73)

1.18(0.77)

1.30(0.81)

1.58 (0.56)

1.58(0.71)

1.61 (0.66)

1.00 (0.83)

1.03(0.92)

0.88(0.89)

1.06(0.93)

1.39(0.79)

1.12 (0.96)

1.12 (0.89)

0.88 (0.89)

0.460

0.144

0.264

0.284

0.033*

0.015*

0.570
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Mean (SD) p-value
Intervention Control
n (33) n (33)
create more relation
among members in family.
9. The elder should NOT 1.12 (0.86) 0.48 (0.71) 0.002*
use smartphone or
tablet that may cause
accidents or injuries.
10.The elder should NOT 0.97 (0.85) 0.36 (0.65) 0.002*

use smartphone or
tablet that deceives to

buy services.

*Significant at p-value<0.05, used Independent T-test

4.11.3.3 Practice comparison between the intervention group and the control group in
baseline data

The questions of practice regarding the health effects of communication
device and application usages of participants consisted of 10 items. The answers were
separated into three items: always, often, and never. The minimum and maximum of
the total practice score was 0 and 20, respectively. Table 46 showed that the
intervention group had the highest practice mean score by 1.85 in item 6 (while driving,
you use your smartphone or tablet.) while the lowest practice score was by 0.67 in
item 3 (while using, you normally rest your eyes at least 20 second before continuing.).
The control group had the highest practice mean score by 1.70 in item 6, same item
with the intervention group (while driving, you use your smartphone or tablet.) while
the lowest practice score 0.79 in item 1 (You are suddenly active when your
smartphone or tablet alerts.).

Only one item that had statistical significantly different between both groups
was item 4 in the intervention group was higher than the control group (While walking

on the street, you use your smartphone or tablet at p=0.015) (Table 46).
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Table 46 Mean and standard deviation of answers of practice questions by study sroup

at baseline (Independent T-test)

Mean (SD) p-value
Intervention Control
n (33) n (33)
You are suddenly 0.85(0.57) 0.79 (0.60) 0.674
active when your
smartphone or tablet
alerts.
You focus on 1.70(0.47) 1.42 (0.75) 0.082
smartphone and tablet
in every 5 minutes.
While using, you 0.67 (0.65) 0.82 (0.68) 0.358
normally rest your eyes
at least 20 second
before continuing.
While walking on the 1.76 (0.44) 1.36 (0.78) 0.015*
street, you use your
smartphone or tablet.
While transporting on 1.48 (0.57) 1.42 (0.66) 0.691
board, you use your
smartphone or tablet.
While driving, you use 1.85 (0.44) 1.70 (0.59) 0.240
your smartphone or
tablet.
You use your 1.33(0.54) 1.36 (0.55) 0.822

smartphone or tablet
while you do activities

with family.
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Mean (SD) p-value
Intervention Control
n (33) n (33)
8. You turn on alert 1.15(0.83) 0.94 (0.83) 0.303
mode when you sleep.
9. You put your 0.85 (0.83) 1.09 (0.81) 0.234
smartphone or tablet
close to you when you
sleep.
10. You use your 1.39(0.61) 1.21 (0.65) 0.245

smartphone or tablet

while charging.

*Significant at p-value<0.05, used Independent T-test

4.11.3.4 Mean scores of knowledge attitude, and practice comparison between the
intervention group and the control group in baseline data

Independent T-test was used to compare knowledge, attitude, and practice
regarding mobile communication device and application usage scores between the
intervention and the control groups at baseline. In table 47, total knowledge and
practice regarding mobile communication device and application usage scores were
similar in average with both the intervention and the control groups at p=0.593 and
p=0.314 respectively. However, attitude score in intervention group significant higher

than attitude score in control group at p=0.002 (Table 47).
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Table 47 Mean scores of knowledge, attitude, and practice in mobile communication

device usage by the study group at baseline (Independent T-test)

Mean (SD) p-value
Intervention Control
n (33) n (33)
Knowledge score 3.61 (2.62) 3.84 (3.24) 0.593
Attitude score 12.77 (3.48) 9.25 (4.36) 0.002*
Practice score 13.03 (3.20) 12.12 (4.04) 0.314

*Significant at p-value<0.05, used Independent T-test

4.11.4 Physical, mental, and social health effects compare between intervention

group and control group in baseline data

4.11.4.1 Physical health effects comparison between the intervention group and the
control group in baseline data

In table 48 shows the frequency of each 15 physical health effects in the past
three months. Mostly, the physical health effects frequency did not show significant
difference between the intervention and the control groups, only 4 physical health
effects had statistically significance difference at baseline. First, dizziness or nausea
during device usage had statistically significance difference at p=0.040 at baseline.
Second, fatisue or exhaustion during device usage had statistically significance
difference at p=0.030 at baseline that was higher in the intervention group than in the
control group. Third, numb finger or hand during device usage had statistically
significance difference at p=0.041 at baseline that was higher in the intervention group
than the control group. Defecating and urogenital disorders during device usage had
statistically significance difference at p=0.039 at baseline that was higher in the

intervention group than the control group (Table 48).
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Physical health effects Intervention group Control group p-value
(n=33) (n=33)
n % n %

Eye Pain
Ever 22 66.7 24 72.7 0.592
Never 11 333 9 27.3
Conjunctivitis / dim eyes
Ever 24 72.7 22 66.7 0.592
Never 9 27.3 11 333
Red eyes, eye irritation,
dryness eyes, watery eyes
Ever 15 455 11 333 0.314
Never 18 54.5 22 66.7
Headache
Ever dsl 515 11 33.3 0.135
Never 16 48.5 22 66.7
Dizziness/ nausea
Ever 11 333 a4 12.1 0.040%
Never 22 66.7 29 87.9
Heart palpitate
Ever 5 15.2 0 0.0 0.053
Never 28 84.8 33 100.0
Fatigue/exhaustion
Ever 10 30.3 3 9.1 0.030*
Never 23 69.7 30 90.9
Wrist pain
Ever 18 54.5 12 36.4 0.138
Never 15 455 21 63.6

Trigger finger
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Physical health effects Intervention group Control group p-value
(n=33) (n=33)
n % n %

Ever 11 333 7 21.2 0.269
Never 22 66.7 26 78.8
Numb finger/hand
Ever 16 48.5 8 24.2 0.041*
Never 17 51.5 25 75.8
Shoulder or neck pain/sore
muscle
Ever 16 48.5 23 69.7 0.080
Never 17 515 10 30.3
Low back pain
Ever 12 36.4 8 24.2 0.284
Never 21 63.7 25 75.8
Sleepless/ restless sleep
patterns
Ever 12 36.4 12 36.4 1.000
Never 21 63.6 21 63.6
Defecating and urogenital
disorders
Ever 8 24.2 2 6.1 0.039*
Never 25 75.8 31 93.9
Accidents i.g. stumbling,
bumping, falling, injury
Ever 2 6.1 5 15.2 0.427
Never 31 93.9 28 84.8

*Significant at p-value<0.05, used Chi-square test
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4.11.4.2 Mental health effects comparison between the intervention group and the
control group in baseline data

In table 49 shows the frequency of each 10 mental health effects in the past
three months. These were 1) anxiety, strain, tension, worry, 2) moodiness, 3)
tediousness, 4) fear and social stress, 5) feeling lonely, 6) lack of concentration, 7) lack
of leading to warmness with others, 8) lack of leading to happiness while using, 9) lack
of feeling to the change of surroundings (Behavior), and 10) reducing in self-value and
confidence. As a result, most of the mental health effects frequency did not show
significant difference between the intervention and the control groups. Only
tediousness during device usage had statistically significance difference at p=0.027 at

baseline that was higher in the intervention group than the control group (Table 49).

Table 49 Frequency of mental health effects by study groups at baseline

Mental health effects Intervention group Control group p-value

(n=33) (n=33)

n % n %

Causing anxiety, strain,

tension, worry

Ever 11 33.3 6 18.2 0.159
Never 22 66.7 27 81.8

Causing moodiness

Ever 10 30.3 7 21.2 0.398
Never 23 69.7 26 78.8

Causing tediousness

Ever 13 39.4 5 15.2 0.027*
Never 20 60.6 28 84.8

Causing fear and social

stress

Ever 9 27.3 4 12.1 0.122
Never 24 72.7 29 87.9
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Mental health effects Intervention group Control group p-value
(n=33) (n=33)

n % n %

Feeling lonely

Ever 9 27.3 4 121 0.122
Never 24 72.7 29 87.9

Lack of concentration

Ever 10 30.3 7 21.2 0.398
Never 23 69.7 26 78.8

Lack of leading to

warmness with others

Ever 6 18.2 2 6.1 0.258
Never pJ8 81.8 31 93.9

Lack of leading to

happiness while using

Ever 6 18.2 4 121 0.492
Never 27 81.8 29 87.9

Lack of feeling to the

change of surroundings

(Behaviour)

Ever 6 18.2 6 18.2 1.000
Never 27 81.8 27 81.8

Reducing in Self value and

confidence
Ever 5 15.2 3 9.1 0.708
Never 28 84.8 30 90.9

*Significant at p-value<0.05, used Chi-square test
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4.11.4.3 Social health effects comparison between the intervention group and the
control group in baseline data

In table 50 shows the frequency of each 9 social health effects in the past
three months. These were 1) communication problem with others, 2) strangers will try
to know in social network, 3) communication efficiency was less, 4) leading argument
to family, 5) leading argument to friends, 6) lack of concentration while working with
others or in the act of doing, 7) forgetting carelessness, stealing of smartphones or
tablets, 8) inducing to buy things, 9) change of surrounding people i.g. less talk, fewer
activities. As a result, all of social health effects frequency did not show significant

difference between the intervention and the control groups (Table 50).

Table 50 Frequency of social health effects by study groups at baseline

Social health effects Intervention group Control group p-value

(n=33) (n=33)

n % n %

Communication problem

with others
Ever 11 SRk 6 18.2 0.159
Never 22 66.7 27 81.8

Strangers will try to know

in social network

Ever 18 54.5 14 a2.4 0.325
Never 15 455 19 57.6

Communication efficiency

was less
Ever 8 24.2 6 18.2 0.547
Never 25 75.8 27 81.8

Leading argument to
family
Ever 2 6.1 5 15.2 0.427
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Social health effects Intervention group Control group p-value
(n=33) (n=33)
n % n %
Never 31 93.9 28 84.8

Leading argument to

friends
Ever 5 15.2 5 15.2 1.000
Never 28 84.8 28 84.8

Lack of concentration

while working with others

or in the act of doing

Ever 6 18.2 8 24.2 0.547
Never 27 81.8 25 75.8

Causing of forgetting

carelessness, stealing of

smartphones or tablets

Ever 12 36.4 7 36.8 0.174
Never 21 63.6 26 78.8

Causing of inducing to buy

things
Ever 5 15.2 3 9.1 0.708
Never 28 84.8 30 90.9

The change of surrounding

people i.g. less talk, fewer

activities
Ever 13 394 11 33.3 0.609
Never 20 60.6 22 66.7

*Significant at p-value<0.05, used Chi-square test
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4.11.4.4 Mean scores of physical, mental, and social health effects comparison
between the intervention group and the control group in baseline data

Independent T-test was used to compare physical health effects, mental
health effects, and social health effects related to mobile communication device and
application usage scores between the intervention and the control groups at baseline.
In table 51, total score of physical health effects, mental health effects and social
health effects related to mobile communication device and application usage were
similar in average with both the intervention and the control groups at p=0.393,

p=0.068, and p=0.408 respectively (Table 51).

Table 51 Mean health effects from mobile communication device usage scores by the

study group at baseline (Independent T-test)

Mean (SD) p-value
Intervention Control
n (33) n (33)
Physical health 16.94 (13.53) 14.31(11.37) 0.393
Mental health 5.32 (6.46) 2.97(4.22) 0.068
Social health 4.03 (3.41) 3.53(3.72) 0.408

*Significant at p-value<0.05, used Independent T-test

4.12 Effectiveness of the Healthy e-Elderly People Intervention (HEPI) application

4.12.1 The effectiveness of the program on knowledge about mobile

communication and application usages and effects of using (unadjusted)

4.12.1.1 Knowledge about mobile communication and application usages and
effects of using scores

The table below shows the average knowledge about mobile communication
and application usages and effects of using scores both in the intervention group and
the control group at baseline, follow-up 1, and follow-up 2. After participants in the
intervention group received the HEPI application with reminder messages, knowledge

scores at follow-upl and follow-up 2 were higher than the baseline. Participants in the
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control group who received the HEPI application without reminder messages had knowledge

scores at follow-up1 and follow-up 2 were higher than the baseline too (Table 52).

Table 52 Average knowledge scores in intervention and control groups at baseline,

follow-up 1 and follow-up 2

Knowledge Mean +SD
Intervention Control
Baseline 3.61 £2.62 3.84 +3.24
Follow-up 1 7.90 £2.70 6.81 £2.86
Follow-up 2 513 £2.92 5.56 £3.29

4.12.1.2 Testing the effects of HEPI application on changes over time in the mean
knowledge about mobile communication and application usages and effects of using
scores between and within the groups (unadjusted).

Repeated measure ANOVA was used to analyze the differences of knowledge
about mobile communication and application usages and effects of device usage
between the intervention and the control groups at baseline, follow-up 1, and follow-
up 2. There was no statistically significant difference between intervention and control
groups. Among the subjects, there was statically significant difference between
measurements (p<0.001). Within-subject testing shows there was no effects of HEPI
application intervention on changes in mean knowledge scores over the three-time

point (Table 53).

Table 53 Repeated measure ANOVA of knowledge between intervention and control

groups (unadjusted)

Source of variation SS df MS F-test p-value

Between subjects

Intervention 0.318 1 0.318 0.244 0.623

Time 1189.588 1 1889.588 1.452E3 <0.001*
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Source of variation SS df MS F-test p-value

Between subjects

Error (between 79.396 61 1.302

group error)

Within subjects

Time 416.497 2 208.248 18.732 <0.001*
Intervention x| 21.576 2 10.788 0.970 0.382
Time

Error (Time error) | 1356.329 122 11.117

Significant at p-value <0.05

SS: Sum of Squares, df: Degrees of freedom, MS: Mean Squares, *missing cases = 3

At baseline, knowledge scores in both the intervention and the control groups
were similar. However, there were differences from follow-up 1 and follow-up 2. The
knowledge scores in the intervention group were radically increased from baseline to
follow-up 1, then decreased at follow-up 2. Same in the control group, the knowledge
scores in the control group were radically increased from baseline to follow-up 1, at

follow-up 2 was decreased as well.
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Figure 29 Change over times of knowledge score between intervention and control

groups at baseline, follow-up 1, and follow-up 2

4.12.1.3 Testing the difference of knowledge about mobile communication and
application usages and effects of using scores between the two groups at baseline,
follow-up 1, and at the follow-up 2 (unadjusted)

There were no statistically significant differences between the intervention
and the control groups of knowledge about mobile communication and application

usages and effects of using scores at follow-up 1 and at the follow-up 2 (Table 54).
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Table 54 Pairwise comparisons of the different measurements of knowledge about
mobile communication and application usages and effects of using between the

intervention and the control groups (unadjusted)

Time Group Mean SE p- 95%
difference value Confidence
Interval for

Difference*

() () (i) Lower | Upper

Baseline intervention | control -0.231 0.744 | 0.757 | -1.718 1.257

Follow- intervention | control 1.091 0.701 | 0.125 | -0.310 | 2.492

up 1

Follow- intervention | control -0.433 0.785 | 0.583 | -2.002 1.136

up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of knowledge about mobile communication and application
usages and effects of using scores at the different measurement periods, there were
statistically significant difference between baseline and follow-up 1 (p<0.001) and
between follow-up 1 and follow-up 2 (p=0.004) in the intervention group. In contrast,
there was only a statistically significant difference between baseline and follow-up 1

in control group (p=0.004) (Table 55).
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Table 55 Pairwise comparisons of the different measurements of knowledge about
mobile communication and application usages and effects of using in time of

measurement between the intervention and the control groups (unadjusted)

Group Time Time Mean SE p- 95% CI

differe value | for Difference*
nce

0] () (i) Lower | Upper
Intervention | Baseline Follow-up 1 | -4.290 | 0.891 | <0.001*| -6.484 | -2.097
Baseline Follow-up2 | -1.516 | 0.830 0.218 | -3.559 | 0.527
Follon-up 1 | Follow-up 2 | 2.774 | 0.818 | 0.004* | 0.760 4.788
Control Baseline Follow-up 1 | -2969 | 0877 | 0.004* | -5.128 | -0.810
Baseline Folow-up2 | -1.719 | 0817 | 0.118 | -3.729 | 0.292
Follonrup 1 | Follow-up 2 | 1.250 | 0.805 | 0377 | -0.732 | 3.232

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.2 The effectiveness of the program on attitude about mobile cormmunication

and application usages and effects of using (unadjusted)

4.12.2.1 Attitude about mobile communication and application usages and effects of
using scores

The average attitude about mobile communication and application usages
and effects of using scores both the intervention group and the control group at
baseline, follow-up 1, and follow-up 2 shown in the table below. Attitude scores at
follow-upl and follow-up 2 were higher than baseline among participants in the
intervention group who received the HEPI application with reminder messages. In the
control group participants received the HEPI application without reminder messages had

attitude scores at follow-up1 and follow-up 2 were higher than baseline too (Table 56).
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Table 56 Average attitude scores in intervention and control groups at baseline,

follow-up 1 and follow-up 2

Attitude Mean £SD

Intervention Control
Baseline 12.77 £3.48 9.25 +4.36
Follow-up 1 14.35 +4.03 11.22 +4.56
Follow-up 2 13.65 £4.32 13.44 +4.93

4.12.2.2 Testing the effects of HEPI application on changes over time in the mean
attitude about mobile communication and application usages and effects of using
scores between and within groups (unadjusted).

The results from repeated measure ANOVA analysis shows the differences of
attitude about mobile communication and application usages and effects of device
usage between the intervention and the control groups at baseline, follow-up 1, and
follow-up 2 that there was a statistically significant difference between the intervention
and the control groups (p=0.007). There was statically significant difference between
measurements (p<0.001), among the subjects. Within-subject testing shows there was
effects of HEPI application intervention on changes in mean knowledge scores over

the three-time point with statistical significance (p=0.015) (Table 57).

Table 57 Repeated measure ANOVA of attitude between the intervention and the

control groups (unadjusted)

Source of variation SS df MS F-test p-value

Between subjects

Intervention 82.524 1 82.524 7.752 0.007*
Time 9757.586 1 9757.586 916.630 <0.001*
Error  (between | 649.349 61 10.645

group error)

Within subjects
Time 212.380 2 106.190 8.966 <0.001*
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Source of variation SS df MS F-test p-value
Intervention x| 103.534 2 51.767 4.371 0.015%
Time
Error (Time error) | 1444911 122 11.833

Significant at p-value <0.05

SS: Sum of Squares, df: Degrees of freedom, MS: Mean Squares, *missing cases = 3

At baseline, attitude scores in both the intervention and the control groups

were difference attitude scores which higher in the intervention group. There was a

difference from the follow-up

intervention group increased from

1 and follow-up 2. The attitude scores in the

baseline to follow-up 1, then was slightly decreased

at follow-up 2. In contrast, the attitude scores were radically increased from baseline

to follow-up 1 and at follow-up 2

in the control group.
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4.12.2.3 Testing the difference of attitude about mobile communication and
application usages and effects of using scores between the two groups at baseline,
follow-up 1, and at the follow-up 2 (unadjusted)

There were statistically significant differences between the intervention and
the control groups of attitudes about mobile communication and application usages

and effects of using scores at follow-up 1 (Table 58).

Table 58 Pairwise comparisons of the different measurements of attitude about
mobile communication and application usages and effects of using between the

intervention and the control groups (unadjusted)

Time Group Mean SE p- 95%
difference value Confidence
Interval for

Difference*

(i) () (i-) Lower | Upper
Baseline intervention | control 3.524 0.995 | 0.001* | 1.534 5514

Follow- intervention | control 3.136 1.085 | 0.005* | 0.967 5.306

up 1

Follow- intervention | control 0.208 1.168 | 0.860 | -2.128 | 2.544

up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of attitude about mobile communication and application usages
and effects of using scores at the different measurement periods, there were no
statistically significant difference between baseline, follow-up 1, and follow-up 2 in the
intervention group. While, there was statistically significant difference between
baseline and follow-up 2 in control group (p<0.001). Also, there was statistically

significant difference between follow-up 1 and follow-up 2 (p=0.031) (Table 59).
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Table 59 Pairwise comparisons of the different measurements of attitude about
mobile communication and application usages and effects of using in time of

measurement between the intervention and the control groups (unadjusted)

Group Time Time Mean SE p- 95% ClI
differen value | for Difference*
ce
0] 0); ()] Lower | Upper

Intervention | Baseline Follow-up1 | -1.581 | 0.856 | 0.209 | -3.687 | 0.526

Baseline Follow-up2 | -0.871 | 0.914 | 1.000 | -3.121 | 1.380

Follow-up 1 | Follow-up2 | 0.710 | 0.851 1.000 | -1.386 | 2.805

Control Baseline Follow-up1 | -1.969 | 0.842 | 0.068 | -4.042 | 0.105

Baseline Follow-up 2 | -4.188 | 0.900 | <0.001* | -6.403 | -1.972

Follow-up 1 | Follow-up2 | -2.219 | 0.838 | 0.031* | -4.281 | -0.156

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.3 The effectiveness of the program on practice about mobile communication

and application usages and effects of using (unadjusted)

4.12.3.1 Practice about mobile communication and application usages and effects of
using scores

The table below shows the average practice in mobile communication and
application usages and effects of using scores both in the intervention group and the
control group at baseline, follow-up 1, and follow-up 2. In the intervention group,
practice scores at follow-upl and follow-up 2 were higher than baseline among
participants who received the HEPI application with reminder messages. Participants
who received the HEPI application without reminder messages in the control group

had practice scores at follow-upl and follow-up 2 were higher than baseline (Table 60).
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Table 60 Average practice scores in the intervention and the control groups at

baseline, follow-up 1 and follow-up 2

Practice Mean +SD

Intervention Control
Baseline 13.03 £3.20 12.12 £4.04
Follow-up 1 17.00 +1.95 13.58 +3.45
Follow-up 2 14.90 +2.23 13.97 +3.96

4.12.3.2 Testing the effect of HEPI application on changes over time in the mean
practice about mobile communication and application usages and effects of using
scores between and within groups (unadjusted).

Repeated measure ANOVA was used to analyze the differences of practice in
mobile communication and application usages and effects of device using between
the intervention and the control groups at baseline, follow-up 1, and follow-up 2.
There was a statistically significant difference between the intervention group and the
control group (p<0.002). There was a statically significant difference between
measurements (p<0.001) among the subjects. There were effects of HEPI application
intervention on changes in mean practice scores over the three-time point with

statically significant within-subject testing (p=0.012) (Table 61).

Table 61 Repeated measure ANOVA of practice between the intervention and the

control groups (unadjusted)

Source of variation SS df MS F-test p-value

Between subjects

Intervention 61.156 1 61.156 10.996 0.002*
Time 12484.839 1 12484.839 2.245E3 <0.001*
Error  (between | 339.256 61 5.562

group error)

Within subjects

Time 236.257 2 118.128 16.951 <0.001*
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Source of variation SS df MS F-test p-value
Intervention X 63.876 2 31.938 4.583 0.012%
Time
Error (Time error) | 850.187 122 6.969

Significant at p-value <0.05

SS: Sum of Squares, df: Degrees of freedom, MS: Mean Squares, *missing cases = 3

At baseline, practice scores in both the intervention group and the control

group were similar. The practice scores in the intervention group radically increased

from baseline to follow-up 1, then decreased at follow-up 2. But the practice scores

in the control group slightly increased from baseline to follow-up 1 and at follow-up 2.

]
I

Estimated Marginal Means
=
1

-
k2
1

group
== Control
— Intervention

=

Figure 31 Change over times of practice score between the intervention and the

control groups at baseline, follow-up 1, and follow-up 2
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4.12.3.3 Testing the difference of practice about mobile communication and
application usages and effects of using scores between the two groups at baseline,
follow-up 1, and at the follow-up 2 (unadjusted)

There were statistically significant differences between the intervention and
the control groups of practice about mobile communication and application usages

and effects of using scores at follow-up 1 (p<0.001) (Table 62).

Table 62 Pairwise comparisons of the different measurements of practice about
mobile communication and application usages and effects of using between the

intervention and the control groups (unadjusted)

Time Group Mean SE p- 95%
difference value Confidence
Interval for

Difference*

0] () (i-)) Lower | Upper

Baseline intervention | control 1.383 0.888 | 0.125 -0.393 | 3.159

Follow- intervention | control 3.595 0.705 | <0.001* | 2.186 5.004
up 1
Follow- intervention | control 0.934 0.812 | 0.254 | -0.690 | 2.559

up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of practice about mobile communication and application usages
and effects of using scores at the different measurement periods showed in table
below. In the intervention group, there were statistically significant difference between
baseline and follow-up 1 (p<0.001) and between follow-up 1 and follow-up 2
(p=0.009). In contrast, there were statistically significant difference between baseline
and follow-up 1 (p=0.030) and between baseline and follow-up 2 (p=0.014) in the
control group (Table 63).
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Table 63 Pairwise comparisons of the different measurements of practice about
mobile communication and application usages and effects of using in time of

measurement between the intervention and the control groups (unadjusted)

Group Time Time Mean SE | pvalue 95%
differen for Difference®
ce
® ® H) Lower Upper
Intervention | Baseline Folowup1 | 3774 | 0597 | <0001* | -5243 2305

Baseline Folowup2 | -1645 | 0722 | 0079 3423 0.132

Folow-up 1 | Follow-up 2 2129 | 0687 | 0.009* 0439 3819

Control Baseline Folowup1l | -1562 | 0587 | 0030* | -3008 0.117

Baseline Folow-up2 | 2094 | 0771 | 0014* | -3843 0344

Follonrup 1 | Folowup2 | 0531 | 0676 | 1.000 -2.195 1132

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.4 The effectiveness of the program on physical health effect from mobile

communication device usages (unadjusted)

4.12.4.1 Physical health effects from mobile communication device usages scores
The table below shows the average physical health effects from mobile
communication device usages scores both the intervention group and the control
group at baseline, follow-up 1, and follow-up 2. In the intervention group, physical
health effect scores at follow-upl and follow-up 2 were lower than baseline among
participants who received the HEPI application with reminder messages which means
a reduction in risk. In the control group, participants who received the HEPI application
without reminder messages had physical health effect scores at follow-up?1 and follow-

up 2 were lower than baseline (Table 64).
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Table 64 Average physical health effect scores in the intervention and the control

groups at baseline, follow-up 1 and follow-up 2

Physical health Mean xSD

Intervention Control
Baseline 16.94 £13.53 14.31 +£11.37
Follow-up 1 5.55 +4.37 7.56 +4.19
Follow-up 2 8.35 £8.13 8.87 +11.32

4.12.4.2 Testing the effect of HEPI application on changes over time in the mean
physical health effect from mobile communication device usage scores between and
within groups (unadjusted).

Repeated measure ANOVA was used to analyze the differences of the physical
health effects from mobile communication device usage scores between the
intervention group and the control group at baseline, follow-up 1, and follow-up 2.
There was a statistically significant difference between the intervention group and the

control group (p<0.001) (Table 65).

Table 65 Repeated measure ANOVA of physical health effects between the

intervention and the control groups (unadjusted)

Hypothesis Error

F Hypothesis df Error df p-value

Physical health effects 14.413 2.000 60.000 <0.001

At baseline, physical health effect scores in both the intervention group and
the control group were similar. The physical health effect scores in the intervention
group radically decreased from baseline to follow-up 1, then increased at follow-up 2.
In the control group, physical health effect scores were radically decreased from

baseline to follow-up 1, then increased at follow-up 2.
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Figure 32 Change over times of physical health effects score between the

intervention and the control groups at baseline, follow-up 1, and follow-up 2

4.12.4.3 Testing the difference of physical health effects from mobile communication

device usage scores between the two groups at baseline, follow-up 1, and at the

follow-up 2 (unadjusted)

There were no statistically significant differences between the intervention

and the control groups of physical health effect from mobile communication device

usage scores between baseline, follow-up, and follow-up 2 (Table 66).
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Table 66 Pairwise comparisons of the different measurements of physical health effect
from mobile communication device usage scores between the intervention and the

control groups (unadjusted)

Time Group Mean SE p- 95%
difference value Confidence
Interval for

Difference*

() () (i) Lower | Upper

Baseline intervention | control 2.623 3.144 | 0.407 | -3.664 | 8.910

Follow- intervention | control -2.014 1.078 | 0.066 | -4.169 | 0.141
up 1
Follow- intervention | control -0.520 2.489 | 0.835 | -5.498 | 4.458

up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of physical health effects from mobile communication device
usage scores at the different measurement periods show in table below. In the
intervention group, there was a statistically significant difference between baseline and
follow-up 1 (p<0.001) and between baseline and follow-up 2 (p<0.001). Same in the
control group, there was a statistically significant difference between baseline and

follow-up 1 (p=0.009) and between baseline and follow-up 2 (p=0.012) (Table 67).
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Table 67 Pairwise comparisons of the different measurements of physical health

effects from mobile communication device usage scores in time of measurement

between the intervention and the control groups (unadjusted)

Group Time Time Mean SE pvalue 95% d
differen for Difference®
ce

® ® H) Lower | Upper

Intervention | Baseline Folomup1 | 11387 | 2228 | <0001* | 5902 16873
Baseline Follow-up 2 8581 1841 | <0001* | 4048 13114

Folow-up 1 | Followup2 | 2806 1.751 0342 -r117 1504

Control Baseline Follow-up 1 6.750 2193 0.009* 1351 12.149
Baseline Follow-up 2 5438 1812 0012* 0976 9899

Follonrup 1 | Followup2 | -1.312 1723 1.000 5555 2930

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.5 The effectiveness of the program on mental health effect from mobile

communication device usages (unadjusted)

4.12.5.1 Mental health effects from mobile communication device usage scores

The average mental health effect from mobile communication device usage

scores both the intervention group and the control group at baseline, follow-up 1, and

follow-up 2 shown in the table below. Mental health effect scores at follow-up?l and

follow-up 2 were lower than baseline among participants who received the HEPI

application with reminder messages that means reduced of risk in the intervention

group. In the control group, participants who received the HEPI application without reminder

messages had mental health effect scores at follow-up1 and follow-up 2 lower than baseline

(Table 68).
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Table 68 Average mental health scores in the intervention and the control groups at

baseline, follow-up 1 and follow-up 2

Mental health Mean +SD

Intervention Control
Baseline 5.32 £6.46 297 +4.22
Follow-up 1 2.48 +2.97 2.00 +2.50
Follow-up 2 3.23 +3.84 3.41 +4.04

4.12.5.2 Testing the effect of HEPI application on changes over time in the mean mental
health effect from mobile communication device usage scores between and within
groups (unadjusted).

To analyze the differences of mental health effects from mobile
communication device usage scores between the intervention group and the control
group at baseline, follow-up 1, and follow-up 2 used repeated measure ANOVA. There
was a statistically significant difference of mental health effects from mobile
communication device usage scores between the intervention and the control groups

(p<0.001) (Table 69).

Table 69 Repeated measure ANOVA of mental health effects between the intervention

and the control groups (unadjusted)

Hypothesis Error
F Hypothesis Error df p-value
df
Mental health effects 9.193 2.000 60.000 <0.001*

Mental health effect scores in both the intervention group and the control
group were different at baseline. The mental health effect scores in the intervention
group radically decreased from baseline to follow-up 1, then slightly increased at
follow-up 2. In the control group, mental health effect scores decreased from baseline

to follow-up 1, then radically increased at follow-up 2.
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Figure 33 Change over times of mental health effects score between the

intervention and the control groups at baseline, follow-up 1, and follow-up 2

4.12.5.3 Testing the difference of mental health effects from mobile communication
device usage scores between the two groups at baseline, follow-up 1, and at the
follow-up 2 (unadjusted)

There were no statistically significant differences between the intervention
group and the control group with mental health effects from mobile communication

device usage scores between baseline, follow-up, and follow-up 2 (Table 70).
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Table 70 Pairwise comparisons of the different measurements of mental health effect

from mobile communication device usages scores between the intervention and the

control groups (unadjusted)

Time Group Mean SE p- 95%

difference value Confidence

Interval for

Difference*

() () (i) Lower | Upper

Baseline intervention | control 2.354 1.370 | 0.091 | -0.386 | 5.094

Follow- intervention | control 0.484 0.690 | 0.486 | -0.897 | 1.864
up 1

Follow- intervention | control -0.180 0.993 | 0.856 | -2.166 | 1.805
up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of mental health effects from mobile communication device

usage scores at different measurement periods shown in the table below. In the

intervention group, there was a statistically significant difference between baseline and

follow-up 1 (p<0.001) only. While, there had been no statistically significant difference

between baseline, follow-up 1, and follow-up 2 in control group (Table 71).
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Table 71 Pairwise comparisons of the different measurements of mental health effects
from mobile communication device usage scores in time of measurement between

the intervention and the control groups (unadjusted)

Group Time Time Mean SE pvalue 95% d
differen for Difference®
ce
® ® H) Lower | Upper
Intervention | Baseline Follow-up 1 2839 0676 <0001* 1.174 4504

Baseline Follow-up 2 2097 1.032 0.139 0443 4.636

Folow-up 1 | Followup2 | 0742 0.767 1.000 2631 1147

Control Baseline Follow-up 1 0969 0666 0452 0670 2608

Baseline Follow-up 2 0437 1015 1.000 2937 2062

Folowup1 | Follow-up2 | -1406 0.755 0202 -3.266 0453

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.6 The effectiveness of the program on social health effect from mobile

communication device usages (unadjusted)

4.12.6.1 Social health effects from mobile communication device usage scores

The average social health effects from mobile communication device usage
scores both the intervention group and the control group at baseline, follow-up 1, and
follow-up 2 are shown in the table below. Social health effect scores at follow-upl
and follow-up 2 were lower than baseline among participants who received the HEPI
application with reminder messages which means a reduction of risk in the intervention
group. Participants who received the HEPI application without reminder messages in
the control group had social health effect scores at follow-upl and follow-up 2 lower

than baseline (Table 72).
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Table 72 Average social health scores in the intervention and the control groups at

baseline, follow-up 1 and follow-up 2

Social health Mean £SD

Intervention Control
Baseline 4.03 £3.41 353 £3.72
Follow-up 1 1.81 +1.87 1.63 +2.35
Follow-up 2 1.90 £2.36 2.25 +4.13

4.12.6.2 Testing the effect of HEPI application on changes over time in the mean social
health effects from mobile communication device usage scores between and within
groups (unadjusted).

Repeated measure ANOVA was used to analyze the differences of social
health effects from mobile communication device usage scores between the
intervention and the control groups at baseline, follow-up 1, and follow-up 2. There
was no statistically significant difference between the intervention and the control
groups. Among the subjects, there was statically significant difference between
measurements (p<0.001). There was no effects of HEPI application intervention on
changes in mean social health effect scores over the three-time point within-subject

testing (Table 73).

Table 73 Repeated measure ANOVA of social health effects between the intervention

and the control groups (unadjusted)

Source of variation SS df MS F-test p-value

Between subjects

Intervention 0.197 1 0.197 0.034 0.855
Time 401.467 1 401.467 68.541 <0.001*
Error (between | 357.295 61 5.857

group error)

Within subjects
Time 153.392 2 76.696 13.799 <0.001*
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Source of variation SS df MS F-test p-value
Intervention X 5773 2 2.886 0.519 0.596
Time
Error (Time error) 678.100 122 5.558

Significant at p-value <0.05

SS: Sum of Squares, df: Degrees of freedom, MS: Mean Squares, *missing cases = 3

Social health effect scores in both the intervention group and the control
group were similar at baseline. The social health effect scores in the intervention group
were radically decreased from baseline to follow-up 1, then slightly increased at
follow-up 2. Social health effect scores were radically decreased from baseline to

follow-up 1, then increased at follow-up 2 in control group.
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Figure 34 Change over times of social health effects score between the intervention

and the control groups at baseline, follow-up 1, and follow-up 2
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4.12.6.3 Testing the difference of social health effects from mobile communication
device usages scores between the two groups at baseline, follow-up 1, and at the
follow-up 2 (unadjusted)

There were no statistically significant differences between the intervention
group and the control group for social health effects from mobile communication

device usage scores between baseline, follow-up, and follow-up 2 (Table 74).

Table 74 Pairwise comparisons of the different measurements of social health effect from
mobile communication device usages scores between the intervention and the control groups

(unadjusted)

Time Group Mean SE p- 95%
difference value Confidence
Interval for

Difference*

0] () @i-)) Lower | Upper
Baseline intervention | control 0.501 0.901 | 0.580 | -1.300 | 2.302

Follow- intervention | control 0.181 0.536 | 0.736 | -0.891 1.254
up 1
Follow- intervention | control -0.347 0.850 | 0.685 | -2.047 1.354

up 2

Based on estimated marginal means
*The mean difference is significant at the 0.05 level

Based on estimated marginal means

Comparison of social health effects from mobile communication device usage
scores at the different measurement periods showed in table below. After adjusted
variable (attitude and mental health) in the intervention group, there were statistically
significant difference between baseline and follow-up 1 (p<0.001) and between

baseline and follow-up 2 (p=0.002). In contrast with the control group, there was a
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statistically significant difference between baseline and follow-up 1 (p=0.002) only

(Table 75).

Table 75 Pairwise comparison of the different measurements of social health effects
from mobile communication device usage scores in time of measurement between

the intervention and the control groups (unadjusted)

Group Time Time Mean SE | pvalue 95%
differen for Difference*
ce

0] 0] ()] Lower Upper

Intervention | Baseline Follow-up 1 2226 | 0548 | <0001* | 0876 3575
Baseline Follow-up 2 2129 | 0581 | 0002¢ 0699 3559

Folow-up1 | Follow-up2 | 0097 | 0662 | 1000 -1.726 1532

Control Baseline Follow-up 1 1906 | 0539 | 0002* 0578 3234
Baseline Follow-up 2 1281 | 0572 | 0086 0.126 2689

Follonup 1 | Follow-up 2 0625 | 0651 | 1000 2229 0979

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.7 The effectiveness of the program on knowledge about mobile coommunication

and application usages and effects of using (adjusted)

4.12.7.1 Testing the effects of HEPI application on changes over time in the mean
knowledge about mobile communication and application usages and effects of using
scores between and within the groups (adjusted).

Repeated measure ANOVA with adjust variables (photo app usage and using
device at workplace) was used to analyze the differences of knowledge about mobile
communication and application usages and effects of device usage between the
intervention and the control groups at baseline, follow-up 1, and follow-up 2. There
was no statistically significant difference between intervention and control groups.

Among the subjects, there was statically significant difference between measurements
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(p<0.001). Within-subject testing shows there was no effects of HEPI application

intervention on changes in mean knowledge scores over the three-time point (Table 76).

Table 76 Repeated measure ANOVA of knowledge between intervention and control

groups (adjusted)

Source of variation SS df MS F-test p-value
Between subjects
Intervention 0.916 1 0.916 0.745 0.392
Time 1549.605 1 1549.605 | 1.260E3 <0.001*
Error (between 72.579 59 1.230
group error)
Within subjects
Time 246.008 2 123.004 11.514 <0.001*
Intervention x Time | 31.201 2 15.600 1.460 0.236
Error (Time error) 1260.590 118 10.683

Significant at p-value <0.05

SS: Sum of Squares, df: Degrees of freedom, MS: Mean Squares, *missing cases = 3

4.12.7.2 Testing the difference of knowledge about mobile communication and
application usages and effects of using scores between the two groups at baseline,
follow-up 1, and at the follow-up 2 (adjusted)

Repeated measure ANOVA with adjust variables (photo app usage and using
device at workplace) was used to analyze the difference of knowledge about mobile
communication and application usages and effects of using scores between the two
groups at baseline, follow-up 1, and at the follow-up2. There was a statistically
significant differences between the intervention and the control groups of knowledge
about mobile communication and application usages and effects of using scores at the
follow-up 1. While, there was a statistically significant differences between the

intervention and the control groups of knowledge at follow-up 2 (Table 77).
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Table 77 Pairwise comparisons of the different measurements of knowledge about
mobile communication and application usages and effects of using between the

intervention and the control groups (adjusted)

Time Group Mean SE p- 95%
difference value Confidence
Interval for

Difference*

() 0); (i) Lower | Upper

Baseline intervention | control -0.170 0.750 | 0.822 | -1.670 1.330

Follow- intervention | control 1.400 0.671 | 0.041* | 0.058 2.743
up 1

Follow- intervention | control -0.494 0.798 | 0.538 | -2.090 1.102
up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of knowledge about mobile communication and application
usages and effects of using scores at the different measurement periods after adjust
variables (photo app usage and using device at workplace) in analysis, there were
statistically significant difference between baseline and follow-up 1 (p<0.001) and
between follow-up 1 and follow-up 2 (p=0.001) in the intervention group. In contrast,
there was only a statistically significant difference between baseline and follow-up 1

in control group (p=0.005) (Table 78).
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Table 78 Pairwise comparisons of the different measurements of knowledge about
mobile communication and application usages and effects of using in time of

measurement between the intervention and the control groups (adjusted)

Group Time Time Mean SE p- 95% CI

differe value | for Difference*
nce

0] () (i) Lower | Upper
Intervention | Baseline Follow-up 1 | -4.416 | 0873 | <0.001* | -6.569 | -2.264
Baseline Follow-up2 | -1.454 | 0.849 0.276 | -3.547 | 0.638
Follon-up 1 | Follow-up 2 | 2962 | 0.788 | 0.001* | 1.020 4.904
Control Baseline Follow-up 1 | -2.847 | 0.859 | 0.005* | -4.965 | -0.729
Baseline Follow-up2 | -1.779 | 0839 | 0.112 | -3.837 | 0.280
Follonrup 1 | Follow-up 2 | 1.068 | 0.776 | 0521 | -0.843 | 2979

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.8 The effectiveness of the program on attitude about mobile coommunication

and application usages and effects of using (adjusted)

4.12.8.1 Testing the effects of HEPI application on changes over time in the mean
attitude about mobile communication and application usages and effects of using
scores between and within groups (adjusted).

The results from repeated measure ANOVA analysis with adjust variables
(photo app usage and using device at workplace) shows the differences of attitude
about mobile communication and application usages and effects of device usage
between the intervention and the control groups at baseline, follow-up 1, and follow-
up 2 that there was a statistically significant difference between the intervention and
the control groups (p=0.009). There was statically significant difference between

measurements (p=0.008), among the subjects. Within-subject testing shows there was
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effects of HEPI application intervention on changes in mean knowledge scores over

the three-time point with statistical significance (p=0.026) (Table 79).

Table 79 Repeated measure ANOVA of attitude between the intervention and the

control groups (adjusted)

Source of variation SS df MS F-test p-value
Between subjects
Intervention 78.324 1 78.324 7.245 0.009*
Time 8018.611 1 8018.611 741.769 <0.001*
Error  (between | 637.797 59 10.810
group error)
Within subjects
Time 118.907 2 59.454 5.005 0.008*
Intervention x| 89.274 2 44.637 3.758 0.026*
Time
Error (Time error) | 1401.747 118 11.879

Significant at p-value <0.05

SS: Sum of Squares, df: Degrees of freedom, MS: Mean Squares, *missing cases = 3

4.12.8.2 Testing the difference of attitude about mobile communication and
application usages and effects of using scores between the two groups at baseline,
follow-up 1, and at the follow-up 2 (adjusted)

The results from repeated measure ANOVA analysis with adjust variables
(photo app usage and using device at workplace) shows there were statistically
significant differences between the intervention and the control groups of attitudes
about mobile communication and application usages and effects of using scores at

follow-up 1 (p=0.006) (Table 80).
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Table 80 Pairwise comparisons of the different measurements of attitude about

mobile communication and application usages and effects of using between the

intervention and the control groups (adjusted)

Time Group Mean SE p- 95%

difference value Confidence

Interval for

Difference*

() 0); (i) Lower | Upper

Baseline | intervention | control 3.342 1.022 | 0.002* | 1.297 | 5.387

Follow- intervention | control 3.174 1.104 | 0.006* | 0.966 | 5.382
up 1

Follow- intervention | control 0.294 1.198 | 0.807 | -2.103 | 2.690
up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of attitude about mobile communication and application usages

and effects of using scores at the different measurement periods, there were no

statistically significant difference between baseline, follow-up 1, and follow-up 2 in the

intervention group. While, there was statistically significant difference between

baseline and follow-up 2 in control group (p<0.001). Also, there was statistically

significant difference between follow-up 1 and follow-up 2 (p=0.039) (Table 81).
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Table 81 Pairwise comparisons of the different measurements of attitude about
mobile communication and application usages and effects of using in time of

measurement between the intervention and the control groups (adjusted)

Group Time Time Mean SE p- 95% ClI
differen value | for Difference*
ce
0] 0); ()] Lower | Upper

Intervention | Baseline Follow-up1 | -1.693 | 0.856 | 0.158 | -3.803 | 0.418

Baseline Follow-up2 | -1.007 | 0.920 | 0.835 | -3.275 | 1.261

Follow-up 1 | Follow-up2 | 0.685 | 0.872 | 1.000 | -1.464 | 2.835

Control Baseline Follow-up1 | -1.860 | 0.843 | 0.093 | -3.937 | 0.216

Baseline Follow-up 2 | -4.056 | 0.906 | <0.001* | -6.287 | -1.824

Follow-up 1 | Follow-up2 | -2.195 | 0.858 | 0.039* | -4.310 | -0.080

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.9 The effectiveness of the program on practice about mobile communication

and application usages and effects of using (adjusted)

4.12.9.1 Testing the effect of HEPI application on changes over time in the mean
practice about mobile communication and application usages and effects of using
scores between and within groups (adjusted).

Repeated measure ANOVA with adjust variables (photo app usage and using
device at workplace) was used to analyze the differences of practice in mobile
communication and application usages and effects of device using between the
intervention and the control groups at baseline, follow-up 1, and follow-up 2. There
was a statistically significant difference between the intervention group and the control
group (p=0.004). There was a statically significant difference between measurements
(p<0.001) among the subjects. There were effects of HEPI application intervention on
changes in mean practice scores over the three-time point with statically significant

within-subject testing (p=0.026) (Table 82).
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Table 82 Repeated measure ANOVA of practice between the intervention and the

control groups (adjusted)

Source of variation SS df MS F-test p-value
Between subjects
Intervention 51.361 1 51.361 9.147 0.004
Time 10581.271 1 10581.271 1.884E3 <0.001*
Error  (between | 331.307 59 5.615
group error)
Within subjects
Time 219.046 2 109.523 15.364 <0.001*
Intervention X 53.959 2 26.980 3.785 0.026*
Time
Error (Time error) | 841.159 118 7.128

Significant at p-value <0.05

SS: Sum of Squares, df: Degrees of freedom, MS: Mean Squares, *missing cases = 3

4.12.9.2 Testing the difference of practice about mobile communication and

application usages and effects of using scores between the two groups at baseline,

follow-up 1, and at the follow-up 2 (adjusted)

Repeated measure ANOVA with adjust variables (photo app usage and using

device at workplace) shows there were statistically significant differences between the

intervention and the control groups of practice about mobile communication and

application usages and effects of using scores at follow-up 1 (p<0.001) (Table 83).
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Table 83 Pairwise comparisons of the different measurements of practice about
mobile communication and application usages and effects of using between the

intervention and the control groups (adjusted)

Time Group Mean SE p- 95%
difference value Confidence
Interval for

Difference*

0] 0); ()] Lower | Upper
Baseline intervention | control 1.287 0915 | 0.165 -0.545 | 3.119

Follow- intervention | control 3.357 0.710 | <0.001* | 1.937 4778

up 1

Follow- intervention | control 0.870 0.839 | 0.304 | -0.809 | 2.549

up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of practice about mobile communication and application usages
and effects of using scores at the different measurement periods showed in table
below. In the intervention group, there were statistically significant difference between
baseline and follow-up 1 (p<0.001) and between follow-up 1 and follow-up 2
(p=0.015). In contrast, there were statistically significant difference between baseline
and follow-up 1 (p=0.025) and between baseline and follow-up 2 (p=0.018) in the
control group (Table 84).
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Table 84 Pairwise comparisons of the different measurements of practice about
mobile communication and application usages and effects of using in time of

measurement between the intervention and the control groups (adjusted)

Group Time Time Mean SE | pvalue 95%
differen for Difference®
ce
® ® H) Lower Upper
Intervention | Baseline Folonup1 | 3702 | 0608 | <0001* | -5200 2205

Baseline Folowup2 | -1661 | 0739 | 0085 3483 0.161

Folow-up 1 | Follow-up 2 2041 | 0699 | 0015 0319 3764

Control Baseline Folowupl | -1632 | 0598 | 0025* | -3106 0.158

Baseline Follow-up 2 2078 | 0728 | 0018* 3871 0.285

Folow-up1 | Follow-up2 | 0446 | 06838 | 1000 2141 1.249

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.10 The effectiveness of the program on physical health effect from mobile

communication device usages (adjusted)

4.12.10.1 Testing the effect of HEPI application on changes over time in the mean
physical health effect from mobile communication device usage scores between and
within groups (adjusted).

Repeated measure ANOVA with adjust variables (photo app usage and using
device at workplace) was used to analyze the differences of the physical health effects
from mobile communication device usage scores between the intervention group and
the control group at baseline, follow-up 1, and follow-up 2. There was no statistically
significant difference between the intervention group and the control group. Moreover,
there was a statically significant difference between measurements (p<0.001) among

the subjects (Table 85).
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Table 85 Repeated measure ANOVA of physical health effects between the
intervention and the control groups (adjusted)
Source of variation SS df MS F-test p-value
Between subjects
Intervention 0.730 1 0.730 0.016 0.899
Time 4608.193 1 4608.193 102.728 <0.001*
Error  (between | 2646.646 59 44.858
group error)
Within subjects
Time 1629.166 2 814.583 15.222 <0.001*
Intervention x| 199.779 2 99.889 1.867 0.159
Time
Error (Time error) | 6314.749 118 53.515

Significant at p-value <0.05

SS: Sum of Squares, df: Degrees of freedom, MS: Mean Squares, *missing cases = 3

4.12.10.2 Testing the difference of physical health effects from mobile communication

device usage scores between the two groups at baseline, follow-up 1, and at the

follow-up 2 (adjusted)

There were no statistically significant differences between the intervention

and the control groups of physical health effect from mobile communication device

usage scores between baseline, follow-up, and follow-up 2 (Table 86).
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Table 86 Pairwise comparisons of the different measurements of physical health effect

from mobile communication device usage scores between the intervention and the

control groups (adjusted)

Time Group Mean SE p- 95%

difference value Confidence

Interval for

Difference*

() () (i) Lower | Upper

Baseline intervention | control 2.954 2914 | 0.315 | -2.877 | 8.785

Follow- intervention | control -2.129 1.109 | 0.060 | -4.349 | 0.091
up 1

Follow- intervention | control -0.167 2484 | 0.947 | -5.138 | 4.804
up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of physical health effects from mobile communication device

usage scores at the different measurement periods show in table below. In the

intervention group, there was a statistically significant difference between baseline and

follow-up 1 (p<0.001) and between baseline and follow-up 2 (p<0.001). Same in the

control group, there was a statistically significant difference between baseline and

follow-up 1 (p=0.006) and between baseline and follow-up 2 (p=0.010) (Table 87).
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Table 87 Pairwise comparisons of the different measurements of physical health
effects from mobile communication device usage scores in time of measurement

between the intervention and the control groups (adjusted)

Group Time Time Mean SE pvalue 95% d
differen for Difference®
ce
® ® H) Lower | Upper
Intervention | Baseline Follow-up 1 11614 2067 | <0001* | 6521 16.706

Baseline Follow-up 2 8569 1804 | <0001* | 4123 13015

Folow-up 1 | Followup2 | -3044 1.738 0.255 -1.327 1.238

Control Baseline Follow-up 1 6.531 2034 0.006* 1520 11541

Baseline Follow-up 2 5449 1775 0.010* 1.074 9823

Folowup1 | Follow-up2 | -1.082 1.710 1.000 -5.296 3132

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.11 The effectiveness of the program on mental health effect from mobile

communication device usages (adjusted)

4.12.11.1 Testing the effect of HEPI application on changes over time in the mean
mental health effect from mobile communication device usage scores between and
within groups (adjusted).

To analyze the differences of mental health effects from mobile
communication device usage scores between the intervention group and the control
group at baseline, follow-up 1, and follow-up 2 used repeated measure ANOVA with
adjust variables (photo app usage and using device at workplace). There was a
statistically significant difference of mental health effects from mobile communication

device usage scores between the intervention and the control groups (p=0.001) (Table 88).
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Table 88 Repeated measure ANOVA of mental health effects between the intervention

and the control groups (adjusted)

Hypothesis Error

F Hypothesis Error df p-value
df
Mental health effects 8.492 2.000 58.000 0.001*

4.12.5.3 Testing the difference of mental health effects from mobile communication
device usage scores between the two groups at baseline, follow-up 1, and at the
follow-up 2 (adjusted)

From repeated measure ANOVA with adjust variables (photo app usage and using
device at workplace) shows there were no statistically significant differences between the
intervention group and the control group with mental health effects from mobile

communication device usage scores between baseline, follow-up, and follow-up 2 (Table 89).

Table 89 Pairwise comparisons of the different measurements of mental health effect
from mobile communication device usages scores between the intervention and the

control groups (adjusted)

Time Group Mean SE p- 95%
difference value Confidence
Interval for

Difference*

0] () (i) Lower | Upper
Baseline intervention | control 2.291 1.413 | 0.110 | -0.536 | 5.118

Follow- intervention | control 0.496 0.711 | 0.488 | -0.927 1.919

up 1

Follow- intervention | control -0.251 1.022 | 0.807 | -2.295 1.794

up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level
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Comparison of mental health effects from mobile communication device
usage scores at different measurement periods shown in the table below. In the
intervention group, there was a statistically significant difference between baseline and
follow-up 1 (p<0.001) only. While there had been no statistically significant difference

between baseline, follow-up 1, and follow-up 2 in control group (Table 90).

Table 90 Pairwise comparisons of the different measurements of mental health effects
from mobile communication device usage scores in time of measurement between

the intervention and the control groups (adjusted)

Group Time Time Mean SE pvalue 95% d
differen for Difference®
ce

0] ) H Lower | Upper

Intervention | Baseline Follow-up 1 2801 0692 | <0001* | 1095 4.506
Baseline Follow-up 2 2101 1.048 0.149 0481 4683

Follonrup 1 | Followup2 | 0.700 o777 1.000 2616 1216

Control Baseline Follow-up 1 1.006 0681 0435 0673 2684
Baseline Folowup2 | -0441 1.031 1.000 2982 2099

Folow-up 1 | Followup2 | -1447 0.765 0.190 3332 0438

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

4.12.12 The effectiveness of the program on social health effect from mobile

communication device usages (adjusted)

4.12.12.1 Testing the effect of HEPI application on changes over time in the mean social
health effects from mobile communication device usage scores between and within
groups (adjusted).

Repeated measure ANOVA with adjust variables (photo app usage and using
device at workplace) was used to analyze the differences of social health effects from

mobile communication device usage scores between the intervention and the control
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groups at baseline, follow-up 1, and follow-up 2. There was no statistically significant
difference between the intervention and the control groups. Among the subjects, there
was statically significant difference between measurements (p<0.001). There was no
effects of HEPI application intervention on changes in mean social health effect scores

over the three-time point within-subject testing (Table 91).

Table 91 Repeated measure ANOVA of social health effects between the intervention

and the control groups (adjusted)

Source of variation SS df MS F-test p-value

Between subjects

Intervention 2.242 1 2.242 0.431 0.514
Time 237.820 1 237.820 45.699 <0.001*
Error (between | 307.037 59 5.204

group error)

Within subjects

Time 133.558 2 66.779 13.651 <0.001*
Intervention X 4.407 2 2.204 0.450 0.638
Time

Error (Time error) 577.250 118 4.892

Significant at p-value <0.05

SS: Sum of Squares, df: Degrees of freedom, MS: Mean Squares, *missing cases = 3

4.12.12.2 Testing the difference of social health effects from mobile communication
device usages scores between the two groups at baseline, follow-up 1, and at the
follow-up 2 (adjusted)

From repeated measure ANOVA with adjust variables (photo app usage and
using device at workplace) analyzed, there were no statistically significant differences
between the intervention group and the control group for social health effects from
mobile communication device usage scores between baseline, follow-up, and follow-

up 2 (Table 92).
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Table 92 Pairwise comparisons of the different measurements of social health effect from
mobile communication device usages scores between the intervention and the control groups

(adjusted)

Time Group Mean SE p- 95%
difference value Confidence
Interval for

Difference*

() () (i) Lower | Upper
Baseline intervention | control 0.795 0.905 | 0.383 | -1.014 | 2.605

Follow- intervention | control 0.312 0.545 | 0.569 | -0.779 1.404

up 1

Follow- intervention | control 0.044 0.745 | 0.953 | -1.447 1.535

up 2

Based on estimated marginal means

*The mean difference is significant at the 0.05 level

Comparison of social health effects from mobile communication device usage
scores at the different measurement periods showed in table below. After adjusted
variable (photo app usage and using device at workplace) in the intervention group,
there were statistically significant difference between baseline and follow-up 1
(p<0.001) and between baseline and follow-up 2 (p=0.001). In contrast with the control
group, there was a statistically significant difference between baseline and follow-up 1

(p=0.004) only (Table 93).
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Table 93 Pairwise comparison of the different measurements of social health effects
from mobile communication device usage scores in time of measurement between

the intervention and the control groups (adjusted)

Group Time Time Mean SE | pvalue 95%
differen for Difference®
ce
® ® H) Lower Upper
Intervention | Baseline Follow-up 1 2309 | 0548 | <0001* | 0958 3660

Baseline Follow-up 2 2080 | 0557 | 0001* 0.707 3453

Folow-up1 | Followup2 | 0229 | 0594 | 1000 -1.693 1.236

Control Baseline Follow-up 1 1826 | 0539 | 0004* 0497 3155

Baseline Follow-up 2 1329 | 0548 | 0055 0022 2680

Folow-up1 | Follow-up2 | 0497 | 0585 | 1.000 0944 1938

Based on estimated marginal means

*The mean difference is significant at the 0.05 level



CHAPTER V
DISCUSSION

5.1 The status and trend of mobile communication device and applications

usages of participants in phase | and phase Il

Most participants in phase | had less than 1 year using mobile communication
devices than most participants in phase Il who used mobile communication devices
between 1 to 5 years. Therefore, it is reasonable to assume that participants in phase
Il'had installed for HEPA application. This means the phase Il participants had used
their devices for longer periods of time. Moreover, the report of the number of years
that mobile communication devices were used in the current study is consistent with
information from the National Statistical Office which reported that an increasing
number of Thai people were using smartphones from 8.0% of the Thai population by
2012 to 50.5% of the Thai population by 2016 (National Statistical Office, 2017a).
Mobile communication device usage offers an abundant amount of advantages for
mobile applications. For example, it's easier to access data, high speed bandwidth to
forwarding information, to use for entertainment such as listening to music, watching
movies, playing games, to maintain communication with people more easily, and to
look at something new. With these factors, users can follow the social flow while
staying in the trend. Meaning that mobile applications can be useful for elderly users
and support their everyday activities (Plaza et al., 2011). The previous study among
elderly people in Malaysia shows that participants only need to use smartphones for
family interaction (Pee et al., 2014).

In the current study, participants used smartphones more than used tablets
both in phase | and phase Il, which correlates with information from National Statistical
Office reported, that 93.7% access the internet via smartphones while 10.2% access
the internet via tablet (National Statistical Office, 2017a). From observation, this may
happen due to portability size of smartphones than tablets. Moreover, most elderly
users use mobile communication devices for making calls. The familiarity of making

calls on smartphones is more convenient than making calls on a tablet.
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Elderly people in this study had an average (+SD) time spent on devices of
2.7 (+1.5) hours per day in phase | and 2.8 +1.9 hour per day in phase Il. That was
similar between phase | and phase Il may cause of they were using in the same
purpose. To compare this with the average hours of internet access using smartphones
in 2016 among Thais was 6.2 hours/day. The elderly had an hour of smartphone use
per day less than the average (Electronic Transactions Development Agency, 2017).
This supports other studies that elders regularly had lower adoption of technology
than the general population (Anderson and Perrin, 2017). The elderly lacked the skill
for technology usage. Moreover, not enough applications are designed for the elderly
(Linh, 2013). Another reason is that adolescents consider smartphone ownership
essential. In contrast, the elderly considers smartphone usage is non-necessity (Smith,
2013).

Approximately most of the participants in the current study used smartphones
or tablets for making a regular phone call as equally as application usages in both
phase | and phase Il. This is due to elderly people having experience of calling from a
landline phone. Thus, they are familiar with using smartphones for calling but they
also try to learn new technology with other application usages. The study revealed
that among elderly users basic mobile phone functions were more important than
others. The eight features most frequently used were calling, incoming calls with
caller’s picture, address book, display of date and time, alarm, camera, and panic
button for emergency which can apply for the mobile phone designs among the
elderly users (Chen et al., 2013). Also similar findings state that those age over 60 years
use their mobile phones for very limited functions such as calling and texting when
they had emergency situations (Mohadis and Ali, 2014) .

Popular applications in phase | and phase Il were similarly reported to be for
social networking, photo and video, games respectively which is similar to the previous
study in Thailand that reported the top three applications that baby boomers and X
generation had used were Line, YouTube, and Facebook respectively which can be
describe among elderly people users in Thailand. While Y and Z generations use
YouTube, Facebook, and Line respectively as the top three applications (Electronic

Transactions Development Agency, 2017). In the previous study, Thai elderly users
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learned how to use the 'Line' application on their mobile phone from their
descendants, relatives and siblings and daily use to contact their relative and siblings
for approximately 30 minutes at a time. The participants have been using the Line
application for over 2 years. The Line application also has popular stickers used by the
participants as greeting stickers in the morning, along with stickers that have a nature
view and atmosphere stickers and mood expressions. The participants were unlikely
to send sound messages or use the application to shop on-line. They are more likely
to send news and amusing videos but not video links from Youtube. The participants
feel that using the Line application somehow makes them trendy and an updated
person (Somwatasal and Satararuji, 2016) . Similar to a previous study from other
countries the elderly perceives the Line application as suitable for their group with the
idea that the Line application is beneficial for fast news content and offering
information, to which it makes themselves trendy but justifying loneliness (Intamusik,
2017). From the knowledge during the data correction in the current study, the reason
why the elderly use YouTube because YouTube functions are not difficult for them to
learn. Consequently, the participants can just type keywords for searching videos that
they want to view. They use YouTube to listen to music, watch movies, or others when
they stay somewhere alone. Another application that the elderly frequency use is
Facebook. The participants use Facebook to become more familiar with the lifestyle
of their friends, their family, and to share their lifestyle too. However, some elderly do
not used Facebook due to the many complex functions to learn. Some are also afraid
that strangers will obtain their information from Facebook. Similarly, a study in Malaysia
found similar findings that the most common aims for having a mobile phone among
the elderly participants were to prepare for emergency situations and having casual
conversations with their family and their friends (Nasir et al., 2008) .

The elderly in both phase | and phase Il in the current study commonly use
their device in their living room, bedroom, at the work place, and in the backyard. This
is similar to a previous study among Thais that reported 87.6% of them used the
internet at their home and 49.5% of them used the internet at their workplace
(Electronic Transactions Development Agency, 2017). This is due to most of the elderly

were staying in their homes the whole day while some of the elderly still had to work
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mostly at their own business. Therefore, the elderly can use their mobile
communication devices while at their workplace.

Participants mostly used devices in the mornings in both phase | and phase |l
that is consistent with a previous study (Electronic Transactions Development Agency,
2017) in Thailand. From extra information during data collection describes that elderly
people mostly wake up early morning. Moreover, it is tradition that Thais elderly
people send pictures or messages to their friends and their family pictures or messages
back to people who had send them pictures or greeting messages too. However, if
compared with college students in the previous study use their mobile communication
devices mostly in the afternoons. It happens when they have more free time and
cannot use personal computers (Lee et al., 2017).

About half of the participants in phase | always rest their eyes before
continuing to use their mobile communication device. While most of participants in
phase Il sometimes rest their eyes during device use. This may cause the participants
in phase Il to have more skills in using mobile communication devices. Therefore,
participants in phase Il had more continuous device usage than the participants in
phase I. Moreover, the difference in knowledge of health effects from using mobile
communication devices between Phase | and Phase Il participants may cause

differences in eye rest break behavior.

5.2 Health effects from mobile communication device and application usages of

participants in phase | and phase Il

Participants in both phase | and Il reported eye symptoms that were mainly
physical health effects from mobile communication device and application usages.
Short Message Service (SMS) has become the most used function among elderly
people, while video calls are the least used function (Kurniawan et al., 2006) . However,
in terms of phone design it has too small of a screen size for elderly people. The
screen buttons of mobile phones were difficult to elderly people because the buttons
were too small for them (Kurniawan et al., 2006; Nasir et al., 2008). The previous studies
among other age groups shows that Thai nursing students had sustained eyes pain

while using smartphones (Kitisri et al., 2017) which were similar to a previous study in
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India that reported that participants had redness in the eyes, fatigue, irritated eyes, dry
eyes, eye strain, or double vision (Aggarwa, 2013). These were called symptoms of
digital eye strain which including eye redness or irritation, dry eyes, and blurred vision
(The Vision Council, 2012). Nearly 70% of American adults experienced some form of
digital eye strain ads a result of prolonged use of electronic devices (The Vision Council,
2013). To protect or minimize some of the common conditions that affect the cornea
such as eye pain, blurred vision, sensitivity to light, or eye redness, one
recommendation is to adjust the brightness of a device and the text size on the screen
should be increased for better vision (The National Eye Institute, 2016). Eye redness or
irritation came from staring at screens with the bright backlight for long periods of time.
Blurred vision caused by screen g¢lare. Dry eyes by reason of less of blinking eyes. As
more people use smartphones to read news articles, playing games or reply to emails,
small screens are compounding the view problem. Almost 10 percent of adults
reported that the device most likely to contribute to their eye strain was a smartphone
(The Vision Council, 2013).

Another main physical health effect was reported in phase | and phase Il was
musculoskeletal symptoms. Previous studies found a direct relationship between
subjective musculoskeletal symptoms and smartphone usage in Korea where 42.1%
of participants reported that they had experienced neck pain (55.8%), shoulder pain
(54.8%), and wrist pain (27.1%) (Kim et al., 2015). Majority of the elderly people who
used their smartphone at home were sitting or lying down on their back. As shown
earlier, many of the participants used smartphones in poor sitting and lying positions.
For that reason, there is a high probability that they will hurt from musculoskeletal
complaints (Bonney and Corlett, 2002). According to study (Mekhora et al., 2000) the
bending angles of the neck bone and the waist bone increased when longer display
terminals are used. According to studies by Burnett et al.,, (2004) when smartphones
are continuously used at home without any rest, and a poor position is supported
more for a long period of time, the probability of musculoskeletal pain can occur. To
maintain optimal spinal posture and lessen the bend in neck it is suggested that users

should maintain their device at chest, chin or eye level. Moreover, it should be avoided
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that using the device to one side of the body with the neck rotated or holding the
device between the shoulder and ear (Physio Med Limited, 2018).

Smartphones have made our lives comfortable. However, a number of people
who had experienced finger, hand and elbow pain increased due to their device usage.
To prevent hand, finger and elbow pain it is advised to use earphones or hands-free
device, reduce time of using devices, continual position changes, and when speaking
on a smartphone one should use headsets (Powell, 2016). When a screen is not
positioned suitably then back pain can occur due to poor posture. Poor screen and
monitor positioning can cause neck pain (The Vision Council, 2013).

Other symptoms that were reported in this study in both phase | and phase
Il were nervous system symptoms. In a previous study in Saudi Arabia, 22.5% of
students who used smartphones had chronic headaches (Jamal et al., 2012). Moreover,
in a study among 220 adults in Bangladesh, 47% of them had headaches or dizziness
(Shariful Islam, 2014). Similar to the study in a 2005 survey it showed that mobile
phones could cause headaches and extreme irritation (Balikci et al., 2005). (Khan, 2008)
reported that their participants had suffered from headaches (16.08%) and fatigue
(24.48%). Eyes are not preferably armed to look at digital screens for prolonged periods
of time. The pixels are not easy objects for eyes to exactly focus on, which fatigues
the focusing system faster. According to screen focusing the eye muscles must
constantly adjust. When it is not in their natural seeing state like distance to a much
closer distance, then the eyes must readjust. This stresses the eyes which leads to a
common cause of eye strain, eye fatigue, and digital eye strain. Moreover, repeated
eye strain can cause headaches (The Vision Council, 2013). To lessen these effects it
is suggested that users should try to avoid device usages when the signal is weak plus
alternate between talking and communicating through text messaging. Additionally,
charging phones in a bedroom when sleeping should be avoided (Khan, 2008). Other
physical health effects reported in the current study was that some participants had
accidents i.e. stumbling, bumping, falling, and injury during device usage similar to the
previous study shown that a lack of response time and awareness happened with

drivers when they were having a chat over a handheld mobile phone. Moreover, older
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drivers were more harmfully affected by mobile phone usage than younger drivers
(Woo and Lin, 2001) .

The major mental health effects from smartphone and tablet usage found in
the present study were similar to previous studies that reported 61.7% of participants
had suffered sleep disturbances which are a prolonged sleep and insomnia, 22.5% had
concentration problems and 36.7% sometimes had concentration impairment (Jamal
et al,, 2012). Maier et al,, (2000) stated that lack of concentration, sleep disturbances,
short-term memory impairment were related to mobile phone usages (The Vision
Council, 2012) and another survey presented that mobile phone usages had a
tendency to increase forgetfulness, carelessness, and poorer reflexes (Balikci et al,,
2005). In the same way, a study of the health effects among 4156 Swedish displayed
that mobile phone usage related to stress, sleep disturbances, and symptoms of
depression. Texting on smartphones contains looking down at the device and touching
the touchscreen display, which may have a negative impact due to uncomfortable
head posture, repetitive movements, and workplace stress (Gold et al., 2012; Lee et
al., 2015). The factor that significantly decreased sleepiness is blue light in smartphone
usages (Heo et al., 2017). As we know, sleep and recovery are valuable. When the need
to concentrate to do something or rest, such as at nighttime, users should turn off
their devices. Additionally, one should not expect other people to be available to
answer calls for non-urgent matters or for casual conversation. The convenience
offered by mobile phones was noticed to be stressful. Moreover, there is a strong risk
factor for mental health signs. In addition, it should serve as a warning signal for taking
action to mitigate constant accessibility and overuse of mobile devices (Thomée et al,,
2011). Although, the cell phone usage was connected to lower levels of depressive
symptoms among Japanese elderly, controlling for socio-demographic characteristics
and physical health disorders removed the effects for men. Whereas, the defensive
effects of cell phones usages continued among women even net of all controls
(Minagawa and Saito, 2014).

Furthermore, our findings also raised questions about overuse of devices
resulting in social health effects. The results were similar to others. They had presented

the reasons that overuse of smartphones resulted in a reduction in the amount of
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time spent in face-to-face social relationships and engaging in social activity (Drago,
2015). Mobile phones usages may increase carelessness, forgetfulness, and poorer
reflexes (Balikci et al., 2005). Self-efficacy, defined as the level of confidence that
people have in their ability to present specific missions. It is related to a variety of
health effects, counting psychological distress (Artino, 2012). Consequently, cell
phones may be a significant life tool that supports a sense of confidence in daily
activities as well as maintain independent living for the elderly (Seeman, 1996). Too
much smartphone usages at the presents of our significant others strains romantic
relationships. A previous study posited that people with anxious attachment styles
stated higher levels of conflict by cell phone usages than those with less anxious
attachment styles and that “phubbing” indirectly affected depression through
relationship happiness, ultimately, and life satisfaction (Roberts and David, 2016).

5.3 Knowledge, attitude, and practice regarding the health effects of
communication device and application usages of participants in phase | and

phase I

In phase |, most (38.2%) participants had poor levels of knowledge regarding
the health effects of communication device and application usages, then 28.3% fell in
moderate level, and 33.5% had a good level of knowledge. Whereas in phase Il, mainly
(69.4%) participants had poor knowledge regarding the health effects of
communication device and application usages. Only 16.9% of them had moderate
knowledge level and 13.7% fell in good level. Compared to a previous study, similarly,
in Europe it was mentioned that knowledge of health effects from mobile phones
have gaps of users (Sdnchez and Mestral, 2006) . Only the common health effects from
mobile communication devices had been promoted via websites and TV. Nonetheless,
some may have had good knowledge regarding the health effects of communication
device and application usages because they had been trained in the health effects
from computer usages when they were working as an officer or other jobs, or the
differences in education levels (Altindag et al., 2011). That knowledge cloud is linked
to knowledge about the health effects of communication device and application

usages too because the characteristics of the users is similar (World Health
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Organization, 2014). Among junior college students they are very poor about several
mental health risks of mobile phone in addition to their lack of good knowledge
regarding physical health risks of mobile phone (Pendse and Zagade, 2014). As the
previous study results suggest that a significant number of the participants had a
mobile phone usage addiction but were not concerned about it, as mobile phones
had developed an essential part of being (Parasuraman et al., 2017).

The total attitudes regarding the health effects of communication device and
application usages level of the participants in phase | and phase Il were similar. About
half of them fell in moderate level. From the previous studies among junior college
students, they had good attitude on mobile phone usages and its risks (Pendse and
Zagade, 2014) . The attitudes regarding the mobile phone usage exposed no distinction
between age groups (Al-Emran et al., 2016).

The total practice regarding the health effects of communication device and
application usages score showed most of the participants in phase | had a good level
of practice regarding the health effects of communication device and application
usages while most of participants in phase Il fell in moderate level. From the previous
study in Thailand, nursing students had behaviors using smartphones and the total
health status perception were in the moderate level (Kitisri et al., 2017). The previous
study displayed that the usage rate involved with attitudes regarding the acceptance
of mobile phone usage in the public (Mak et al., 2009). The elderly has difficulties in
smartphone usages due to various reasons for example financial borders, vision injuries,
and lack of attention and knowledge in technological device usages and the device’s

advanced functionalities (Mohadis and Ali, 2014).

5.4 Factors associated with health effects from mobile communication device

and application usages in phase | and phase Il

Participants who used a smartphone or a tablet for a longer period of time
and those who used devices for more hour per day had an increase in physical health
effects which is similar to a previous study on the time spent on a mobile device was

significantly associated with hand pain. Smartphone users typically bend their neck
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downward and continued their head in an extended position for long periods of time
which may cause musculoskeletal conditions (Park et al., 2015).

Participants who used social networking applications, photo and video
applications, game applications, and travel applications increased in physical health
effects compared to those who did not use such applications. Previous studies
described how most mobile communication devices involved users to cuddle their
arms out in front of them to read. Posture of thumb during text messaging could be
direct to pain in the neck and shoulders together with fatigue (Maier et al., 2000) and
presented that there was a correlation between thumb conditions and the usage of
hand held devices (Jonson et al., 2011). Moreover, photo and video application usage
affect to physical health may be caused by watching photo or video continuously.
Therefore, eye symptoms due to continued usage of electronic devices are frequent
(The Vision Council, 2013). Other reasons while watching videos on smartphones is
poor posture. Therefore, there is a high probability that people using mobile devices
in a poor state of posture will endure musculoskeletal disorders (Bonney and Corlett,
2002). Participants who used productivity applications such as Gmail, Pages, and
Numbers statistically decreased in physical health effects compared to those that did
not use them. Elderly people who used productivity applications may have obtained
higher education or had much more experience in using mobile communication
devices. They may have more opportunities to avoid physical health effects than
others. Or another reason from observation, elderly people who use productivity
applications concentrated on using them like they were in a working place. Therefore,
they demonstrated good posture.

Participants who used their device late in the morning, noon, afternoon, or
evening experienced a statistical decrease in physical health issues compared to those
who did not use them. Therefore, while elderly people were using their mobile
communication devices they had enough light to view the device screen which was a
positive impact for their eyes. In addition, their position during the day time may be
better than night time usage. Sitting as the same time while using their devices in the
day time is more suitable for body posture rather than lying on bed at night time

(Bonney and Corlett, 2002).
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Those who used their device in restaurants and in restrooms had an increase
in physical health effects. They may have poor behavior while using their devices in
restaurants liken to using one hand for eating and another hand for device usages.
Using devices in the restroom may lead to poor positions during sitting on the toilet
ensuing musculoskeletal conditions (Bonney and Corlett, 2002).

Other factors that are significantly associated with physical health effects were
shown that those who have always rest their eyes before continuing using their mobile
device experienced a statistical reduction in physical health effects compared to those
who did rest their eyes. Previous studies have indicated an association between times
spent using a mobile device during the day, and neck and shoulder pain (Berolo et al,,
2011). Resulting from continuous usage of smartphones, users may experience harmful
effects to their eyes contributing to earlier loss of the tear film (Fenga et al., 2014;Korb
et al.,, 1994).

Participants who used social networking applications, photo and video
applications had an increase in mental health issues compared to those who did not
use such applications. Previous studies found a significant adverse relationship
between mobile phone addiction and mental health. The maximum correlation was
related to mental health and routine behaviors (Babadi-Akashe et a., 2014b) . They
may receive fast news content via social networking applications. Participants may be
sensitive with some of news or sentences in social network. Consequently, it may
affect their mental health. Moreover, they may view some disturbing pictures or videos
from photo and video applications. This may also affect their mental health too.

Participants who have always rest their eyes before continuing to use their
mobile devices experienced a statistical reduction in mental health effects. It
reasonable that the more rest for their eyes the less device usages.

Participants who used smartphones or tablets for a longer period of time had
an increase in social health effects. Those who used devices for more than hour per
day had an increase in social health effects. Overuse of smartphones resulted in a
decrease in the amount of time spent in developing face-to-face social relationships

and in engaging in social activity (Drago, 2015).
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Participants who used social networking and travel applications had an
increase in social health effects. Using social networking applications elderly people
could forward or photo-share unsuitable content or notice of something that has types
of making users at risk to negative outcomes. Regular use of social networking
application has negative associations with people who follow strangers on social
media. But positive associations for people who follow fewer strangers with social
comparison and depressive symptoms (Fanning et al., 2012). For travel applications,
they may use them when they need to book tickets. Therefore, the elderly may
concentrate more on their devices than others. Using social media and travel
applications could be the reason the elderly have an increased risk of social health
issues.

Those who used photo and video applications and music applications
decreased in social health effects. When they used both applications, they may see
photos or watch videos together with other people. It may cause a decrease in social
health effects.

Participants who used their devices in the living room experienced a statistical
increase in social health effects. The living room is the room that people in their family
may sit together to do some type of activity together. Elderly people who use their
devices may alienate other family members in the living room leading to less face-to-
face correspondence with one another. Use of their devices while riding the bus, train,
or in car as a passenger had a statistical increase in social health effects due to the
elderly only concentrating on their device even in the small space of a car. Therefore,
other people in the car should engage in conversation with the elderly users.

Participants who used their device in the afternoon and during bed time
showed a statistical increase in social health effects. It may be because during those
times when the users stayed with other people such as their couple or their daughter
or their son. The more elderly used their devices the less communication happened
with other people beside them.

Those who used their device at noon and in the evening statistically

decreased in social health effects.
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Participants who have always rest their eyes before continuing to use their
mobile device experienced a statistical reduction in social health effects. It reasonable
to surmise that the more rest experienced in their eyes the less device usage.
Therefore, the less amount of time spent on mobile device more time is available for

face to face social relations and in engaging in social activity (Drago, 2015).

5.5 Effectiveness of the Healthy e-Elderly People Intervention (HEPI) application
5.5.1 Baseline characteristics of the participants

At baseline before the intervention program, the socio-demographic
characteristics (independent variables) of participants at baseline between the
intervention group and the control group were tested for the difference between them
with the cut point for the difference inclusion at p<0.05. Elderly users in both
intervention and control groups were similar in terms of age, number of member in
house, gender, marital status, status in their house, education level, history of chronic
diseases, and income. Therefore, no adjustment was made for these characteristics.

After comparing mobile communication device and application usages
(independent variables) between the intervention group and the control group in
baseline data, the results provided two significantly different variables, which were
experienced with photo apps used and experienced with devices in the workplace
used. Therefore, adjustments were made for these two characteristics in both
experience of photo apps used and experience of devices in workplace used. However,
other baseline characteristic showed no significant difference between the intervention
group and control group such as the similarity in the number of participants that had
used smartphones, the number of participants that used a tablet, purpose of device
usage, used devices in the morning, used devices in late morning, using of devices in
the noon times , used devices in afternoon, used devices in the evening, use of devices
in the late evening , used devices in the night time, used devices before sleeping, using
social apps, using game apps, using music apps using devices in bed room, using
devices in living room, using devices in bath room, and frequency of resting their eyes

before continuing device usage in both the intervention and the control groups.
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The researcher compared between participants in intervention and control
groups at baseline among dependent variables found a significant factor was total
attitude regarding mobile communication device and application using scores had
significant higher in the intervention group than control group at baseline.

The other dependent variables: total knowledge regarding mobile
communication device and application usage scores, total practice regarding mobile
communication device and application usage scores, total physical health effects
related to mobile communication device and application usage scores and total social
health effects related to mobile communication device and application usage scores

similar between the intervention and control groups.

5.5.2 Effectiveness of the Healthy e-Elderly People Intervention (HEPI) application

The Healthy e-Elderly People Intervention (HEPI) application is mobile health
or mHealth. It is reasonable to assume that the HEPI application had utility for elderly
users on knowledge, attitude, practice, and health effects with supporting sentences
that the importance of mHealth is making healthcare practices reachable to the public
via mobile communication technologies in a variety of conditions such as healthcare
information providing, patient’s observation, and data collection for health (WHO,
2011). In addition, mHealth becomes a catalyst for monitoring opportunities in health
and promote healthy behaviors for prevention or reduction of health problems (Boulos
et al, 2011). The HEPA and HEPI applications, measurements that were used for
participants to do health risk assessment by themselves. Therefore, this help
participants to have their perceptions of their own risk or perceived susceptibility. After
the participants do health risk assessment by themselves in the HEPA application, there
were showed the detail of each risk levels how seriousness of the effects which related
to perceived severity of participants. While, the HEPI application showed perceived
benefits that if elderly people have change their behavior while using mobile
communication device and application as suggestion. There were benefit for them to
prevent of health effects from device usages. Moreover, elderly people can learn that
if they had high health risk from device usages, they may waste their time to meet

with doctor and also they need to spend money to treat it which is perceived barriers.
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The HEPI application used as cue to action. It was application with advice the good
behavior for elderly users (Jan and Becker, 1984).

The HEPI application developed for elderly users. Degree of internet usages
may related with their performance in mobile application usages. The previous study
shown that elderly people are paying attention while using mobile phones because
specific characteristics with mobile phones can support them via providing helpful
information, especially for their health (Zhou et al., 2013) . The previous study found
that old age has been related with more action in health information technologies
(Kwon et al., 2004; Wangberg et al., 2006). Most participants in intervention and control
groups were young elderly. For older adults’ acceptance of mHealth technology, the
mHealth must show a clear advantage to them and it is appropriate with their lifestyle,
goals, and hopes (Devos et al., 2015). The HEPI application developed by the process
that is similar to the previous study recommendation for creating mHealth apps for
low-income populations. The suggestions are: (1) describe the problem and the user
target group, (2) literature review, (3) change information to knowledge, (4) information
protection, and (5) assess usability and effectiveness (Stephan et al., 2017). The HEPI
application developed base on the health belief model which is the model that widely
used in the research on health behavior and included the following scopes: perceived
susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action
and self-efficacy (Janz and Becker, 1984). Many previous studies show successes of
mHealth usage for health promotion. The previous study on evaluation of the
textdbaby mobile health program for maternal and child health suggests that the
program has comprehensive attractiveness and may represent an important health
promotion (Evans et al,, 2012). The HEPI application had reminder messages, basic
knowledge sentences with pictures, and weekly checklist which is similar to text or
short-message service (SMS). In the case of text messaging, there were some evidence
supported that in the short-term text messaging effective to promote smoking
cessation, physical activity, and weight loss. The potential of smartphones is programs
may insert multimedia and other kinds of functionality based text-messaging. Though,
many smartphone apps to change health behaviors (Abroms et al, 2016). In a

systematic review, it found mHealth to be a significant supporter to intervention of
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behavior change and management of disease. The best examined use of mHealth has
been the integration of text or short-message service (SMS). It is showing significant
results with behaviors and/or positive effects on health outcomes (Pfaeffli et al., 2016
;Hall et al., 2015). Furthermore, another review which investigated mobile phone text
message reminder effectiveness supported that reminders increased the rate of
attendance at appointment of healthcare, as in contrasted to having no reminders.
Whereas text reminders were as successful as phone call reminders were significantly
more cost-effective (Gurol-Urganci et al., 2013). Moreover, short message services (SMS)
are more accepted among the elderly than younger because of their low requests for
skills of technology (Schulke et al., 2010). A previous study comparing the use of
smartphones between young and older adults determined that there are five human
factors where older adults are different from their younger counterparts: speed of
performance, error rate, learning time, subjective satisfaction, and retention over time
(Holzinger et al,, 2007). The HEPI application have a weekly checklist that the
participants had to provide feedback to the researcher which is similar with a previous
study that suggested the development of personal interventions should be ordered
to increase interest and the effectiveness of intervention. Technology of mobile phone
and collection of individual information on behavior consent to the development of
individually interventions with real-time feedback (Holzinger et al., 2007; Collins et al,,

2007).

5.5.2.1 The effectiveness of the program on knowledge about mobile communication
and application usages and effects of devices usage

In this study, knowledge about mobile communication and application usage
scores between the intervention and control groups were similar at baseline. The
knowledge scores in the intervention group were statistically significant radically
increased from baseline to follow-up 1, then statistically significant decreased at
follow-up 2. Similarly to control group, the knowledge scores were statistically
significant radically increased from baseline to follow-up 1, then decreased at follow-
up 2. The difference between the intervention group and control group was the

intervention group had dairy reminder messages to remind the participants to have
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appropriate  mobile communication and application usages. However, both
intervention and control group had weekly checklist to report their behavior of device
usages during the week. Also, both the intervention and control groups can access the
suggestion for appropriate mobile communication and application usages to reduce
health effects in the same way via the HEPI application in suggestion for practice menu.
Moreover, participants in both group had willingness to use HEPI application. Therefore,
the participants in both groups had increased their knowledge after installed HEPI
application and intervention. Similarly to the survey included 500 healthcare
professionals and 1,000 health app users in the U. S. showed that almost healthcare
professionals (86.0%) believe that health apps will increase their knowledge of
patients' conditions (Leventhal, 2015). The HEPI application for the intervention group
with diary reminders messages that are similar to SMS text messaging. Effectiveness of
SMS text messaging found in promoting exercise among older adults from an upper-
middle-income country. Though, the effects were not maintained when SMS text
messaging stopped. (Muller et al., 2016). Therefore, the HEPI application in intervention
group may need booster after finish intervention.

Knowledge scores were statistically significant higher in the intervention than
the control groups at the follow-up 1. This is similar to previous studies that Textdbaby
program were increasing the knowledge about prenatal care. Textdbaby program is a
useful program in that exposure to the text messages were related with specific belief
changes by the messages (Evans et al., 2012). Moreover, the previous study suggests
that health communications via using validating messaging strategies had statistically
significant effect on subsequent health cognitions (Snyder et al., 2004; Evans et al,,

2008).

5.5.2.2 The effectiveness of the program on attitude about mobile communication and
application usages and effects of devices usage

The attitude scores in both the intervention and the control groups were
difference attitude scores which statistically significant higher in the intervention group
than control group. The attitude scores in the intervention group slightly increased

from baseline to follow-up 1, then was slightly decreased at follow-up 2. In contrast,
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the attitude was significantly increased between baseline and follow-up 2 in control
group. Also, the attitudes was significantly increased from follow-up 1 to follow-up 2.
Due to the participants in both groups had more knowledge of using devices with
health effects. Therefore, participants in both groups increased attitude score. Support
from previous study that knowledge is a structural property of attitudes. There showed
link between the number of beliefs and the attitude in memory (Krosnick and Petty,
1995). The content of knowledge also matter with the attitude. Moreover, amount and
complexity of knowledge are likely to be positively correlated with attitude (Fabrigar
et al,, 2006). After the diary reminder messages and weekly checklist had stopped for
three months, therefore participants in the intervention group had less motivation. It
would be the cause of attitude score slightly decreased. Attitude scores in the control
group increased from baseline to follow-up 1 and from follow-up 1 to follow-up 2 may
have come up from other contamination content in other resources.

The attitudes in the intervention group significantly higher than the control
group at follow-up 1. It reasonable that there was more motivation in the intervention
group that had dairy reminder messages. Also, it may effect from knowledge scores
(Krosnick and Petty, 1995). This current study, there were statistically significant higher
in the intervention than the control groups at the follow-up 1. The current study was
similar to the previous study found that using a physical activity app in the past 6
months showed attitude changes, belief changes, perception changes, and motivation

changes in physical activity (Hoj et al., 2017).

5.5.2.3 The effectiveness of the program on practice about mobile communication and
application usages and effects of devices usage

The practice about mobile communication and application usages and effects
of devices usage scores in the intervention group radically increased from baseline to
follow-up 1, then decreased at follow-up 2. The practice scores in the control group
slightly increased from baseline to follow-up 1 and at follow-up 2. There were
statistically significant difference between baseline and follow-up 1 and between
baseline and follow-up 2 in the control group. In literature found that knowledge and

attitude affect to behavior change (Schneider and Cheslock, 2003). Moreover, the
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practices in both groups may cause the HEPI application base on Health Belief Model.
The participants had perceived susceptibility after they had health risk assessment by
themselves via HEPA. Perceived susceptibility have positive association with practice
improvement. Therefore, the participants had more practice scores. Moreover, HEPA
role as internal cues and HEPI role as external cues which related individual
performance to the target behavior. Employ reminder and suggestion strategies as an
external prompt to performing the target behavior (Janz and Becker, 1984).
Investigation of mHealth interventions’ role in assisting behavioral change is a sensible
parallel activity for health behavior and health education authorities (Buhi et al., 2012).
Though, the effects were not maintained when SMS text messaging stopped. The
finding is encouraging more research on behavioral mobile health interventions in
other areas (Muller et al., 2016). Moreover, SMS text messaging is a user-friendly mobile
phone feature. Therefore, older adults face fewer barriers on this technology usage. It
is a good benefit compared with more complex features and technologies that tend
to overwhelm them (Gell et al., 2015; Zhou et al., 2013). Mobile health applications
can help the users to self-monitor and motivate them to improve their lifestyle in the
short- term and long-term (Holzinger et al,, 2010). Additionally, mobile health
applications have the potential to overwhelm devotion issues by relating with the user
with ereat frequency and as they are executing the behavior. Behavioral change
interventions executed through health apps minimalize the essential of face-to-face
interactions and thus increase cost effectiveness via pervasive and permanent
accessibility (Melzner et al., 2014). Physical activity app usage showed effects of the
behavior change theory or mechanisms of change. The way of change shows
association between self-reported physical activity and behavior (Hoj et al., 2017).
The practice scores in the intervention group were higher than the practice
score in the control group at follow-up 1. The previous study suggests that health
communications via using validating messaging strategies had statistically significant
effects on health behavior (Snyder et al., 2004; Evans et al., 2008). The HEPI application
for the intervention group with diary reminder messages that are similar to SMS text
messaging. Effectiveness of SMS text messaging found in promoting exercise among

older adults from an upper-middle-income country (Muller et al., 2016).
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55.2.4 The effectiveness of the program on physical health effect from mobile
communication device usages

At baseline, physical health effect scores in both the intervention group and
the control group were similar. The physical health effect scores in both the
intervention and control groups radically decreased from baseline to follow-up 1, then
increased at follow-up 2. The lower physical health scores mean the lower health risk.
The participant’s behavior improved in both the intervention and the control group.
Good practices are shown to be associated with positive health (Belloc and Breslow,
1972). Similar to previous studies shown that a diabetes management app, WellDoc,
provided reminders to users through short message service text messages to check
and note values of user’s blood sugar showed a significant reduction in glycated
hemoglobin among users at 1 year. In addition, a 20% reduction in emergency
department use and hospitalization (Quinn et al,, 2011; Dolan, 2011). Another is the
MORE Energy mHealth (mobile) intervention was successful in self-reported fatigue
reduction and sleep quality improvement and health behavior (Van Drongelen et al,,
2014). After intervention, both intervention and control groups had higher practice
scores than baseline. Therefore, physical health effect scores was no statistically

significant difference between the intervention group and the control group.

55.2.5 The effectiveness of the program on mental health effect from mobile
communication device usages

The mental health effects between the intervention group and control group
were significantly difference at baseline. The mental health effect scores in the
intervention group significantly decreased from baseline to follow-up 1, then slightly
increased at follow-up 2 with no statistically significant difference. In the control group,
mental health effect scores decreased from baseline to follow-up 1, then radically
increased at follow-up 2 with no statistically significant difference. This may happen
because the behavior of mobile communication and application usages improved in
both group. Compared with the previous study shown that mobile phones usage for
physical managing and mental health and for supporting health-related behavior

changes is acceptable in principle to many people. For example, a feasibility study in
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users of a mobile intervention for depression that included ecological momentary
intervention and context sensing shown that participants were satisfied with the
intervention, regardless of facing substantial technical problems (Burns et al., 2011).
Another, lifestyle behaviors across the 24-h spectrum (i.e., sleep, sedentary, and active
behaviors) drive metabolic risk. We describe the development and process assessment
of BeWell24, a multicomponent smartphone application (or "app") that targets
behavior change in these interdependent behaviors. Participants (N = 26) noted about
60 % of their sleep, sedentary, and exercise behaviors, which took 3-4 min/day to
complete. Using of the sleep and sedentary components peaked at week 2 and
remained high throughout the intervention. Low exercise component use. User
experiences were mixed, and overall satisfaction was modest (Buman et al., 2016).
The mental health effects from mobile communication device usage scores
were no statistically significant differences between the intervention group and the
control group. The participants in both group had higher score of practice than baseline
which widely known that practice associated with positive health (Belloc and Breslow,
1972). Moreover, participants in both groups had changed physical health risk. Similar
to previous study found that mental and physical health had a strong link between

them (Surtees et al., 2008).

55.2.6 The effectiveness of the program on social health effect from mobile
communication device usages

The social health effect scores in both the intervention and control groups
radically decreased from baseline to follow-up 1, then slightly increased at follow-up
2. There were statistically significant difference between baseline and follow-up 1 in
both intervention and control groups. This may cause the changed of behavior mobile
communication and application usages in the intervention and control groups. The
participants in both groups at least can access the suggestion for appropriate mobile
communication and application usages to reduce health effects in their HEPI
application. The previous study indicates that the mobile health applications
(MHAs) usage positively related with healthier overall behaviors: personal aspects were

related to healthier eating and exercise behaviors, and social aspects were positively
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associated with only healthier exercise behaviors. Perceptions of social support from
others predicted healthier overall behaviors and were related to increased body
satisfaction (Stephan et al.,, 2017). Change in practice score associated with positive
health (Belloc and Breslow, 1972). Participants in both intervention and control group
changed their practice. Therefore, there were no statistically significant differences
between the intervention group and the control group for social health effects from

mobile communication device usage scores.



CHAPTER VI
CONCLUSIONS

6.1 Conclusions

Phase |

In this study, the findings of the data, about the status, and trends of mobile
communication device and application usages among elderly people in Thailand show
three hundred and seventy-seven (84.2%) surveyed participants had used mobile
communication devices and applications for less than a year with the average (+SD)
time spent on devices were 2.7 (x1.5) hours per day. Approximately, most of
participants (43.3%) had purpose of using mobile communication devices for making a
regular phone call as equally as for application usages. The popular applications were
reported to be for social networking, photo and video, and games. Elderly peoples’
most common use of their device is in their living room, bedroom, and at the work
place. Mornings is when participants mostly used their devices. Approximately half of
them always rested their eyes before continuing to use their smartphones and tablets.
However, some participants never rested their eyes during device use.

Mainly, physical health effects from mobile communication device and
application usages were eye symptoms: conjunctivitis or dim eyes, retinal disease or
eye pain, red eyes, eye irritation, and dry eyes. Followed by musculoskeletal
symptoms: shoulder or neck pain or sore muscle, wrist pain, numb fingers or hands,
low back pain, and trigger finger. Finally, nervous system symptoms: headaches,
dizziness or nausea, fatigue or exhaustion. There were reports of other symptoms:
sleepless and pattern sleep problems, defecation or urogenital disorders, accidents,
and cardiac arrhythmia. The main mental health effects from mobile communication
device and application usages composed of an increased sense of non-engagement
with people around the participants, moodiness, lack of concentration, anxiety, and
strain. The top three social health effects from mobile communication device and

application usages consisted of strangers attempting to connect with participants via
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various applications, less people interacted with them, and experienced loss of
concentration when working with others or alone.

Almost of participants had poor knowledge regarding the health effects of
communication device and application usage levels. Most of them fell in moderate
level of attitudes regarding the health effects of communication device and application
usages. The participants mostly had good levels of practice regarding the health effects
of communication device and application usages.

Phase Il

The HEPA application is available in Google play store free to download. The
information from the HEPA demonstrated that most of elderly people had poor
knowledge regarding the health effects of communication device and application
usages. Half of them fell in moderate level of attitudes regarding the health effects of
communication device and application usages. Almost of them had moderate
practices regarding the health effects of communication device and application usages
level.

The 10.0% of the participants in phase Il fell into severe risk level of physical
health. Then, most of participants (65.9%) fell into moderate risk level of physical
health. Some of them (6.7%) had mild physical health risk level. While, 17.3% of them
had no risk of physical health. 23.9% of the participants had moderate risk level of
mental health. While, 29.4% of the participants fell into mild mental health risk. Most
of the participants (46.7%) had no risk of mental health. Some of the participants
(8.4%) had severe social health risk level. 47.1% of them fell into moderate social
health risk level while 44.5% had no risk of social health.

Factors that increase physical health effects were longer periods of time using
their device, using devices for more hour per day, social networking application usage,
travel applications usage, using device in restaurants, using device in the toilet, using
device late into the morning. While always rested their eyes before continuing to use
their device reduced in physical health effects compared to those who did rest their
eyes.

Using of photo and video applications statistically decreased in mental health

effects compared to those who did not use them. Using devices in the afternoon or



199

using devices during bed times had statistical an increase in mental health effects.
Behavior of always resting their eyes before continuing to use devices experienced a
statistical reduction in mental health effects. While the study demonstrated an
increase in mental health effects among those who never rested their eyes before
continuing device use.

Factors that increased social health effects were using smartphones or tablets
for a longer period of time, use of devices for more than hour per day, use of social
networking applications, use of travel applications, use of photo and video application,
use of music applications, use of device in the living room, use of device while riding
the bus, train, or in car as passenger, use of device in the afternoon, use of device
during bed time. Participants who have always rested their eyes before continuing
experienced a statistical reduction in social health effects.

Phase llI

After the intervention program for 4 weeks (follow-up 1), both intervention
and control groups increased their knowledge scores. The knowledge scores in the
intervention group were higher than in the control group at follow-up 1. Twelve weeks
after intervention (follow-up 2), the knowledge scores in both groups decreased but
the knowledge scores were more than the knowledge scores at baseline.

The attitude about mobile communication and application usages and effects
of device usage scores had a statistically significant difference between the
intervention and the control groups at baseline. The attitude scores in the intervention
group slightly increased from baseline to follow-up 1, then was slightly decreased at
follow-up 2. In contrast, the attitude was significantly increased between baseline and
follow-up 2 in control group. Also, the attitudes was significantly increased from follow-
up 1 to follow-up 2. Moreover, the attitudes in the intervention group significantly
higher than the control group at follow-up 1.

The practice of mobile communication and application usages and effects of
devices usage scores in the intervention group radically increased from baseline to
follow-up 1, then decreased at follow-up 2. Nevertheless, the practice scores in the

control group slightly increased from baseline to follow-up 1 and at follow-up 2. The
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practice scores in the intervention group was higher than the practice score in the
control group at follow-up 1.

The physical health risk in the intervention group radically decreased from
baseline to follow-up 1, then increased at follow-up 2. Similarly, in the control group,
physical health effect risk were radically decreased from baseline to follow-up 1, then
increased at follow-up 2.

The mental health effects between the intervention group and control group
were similar at baseline. However, after the intervention the mental health effect
scores were similar between the intervention and control groups. The mental health
effects from mobile communication device usage risk in the intervention group had a
statistically significant difference between baseline and follow-up 1. The mental health
effect risk in the intervention group radically decreased from baseline to follow-up 1,
then slightly increased at follow-up 2. In the control group, mental health effect risk
decreased from baseline to follow-up 1, then radically increased at follow-up 2.

The social health effect risk in the intervention group were radically decreased
from baseline to follow-up 1, then slightly increased at follow-up 2. Similarly, social
health effect risk were radically decreased from baseline to follow-up 1, then increased
at follow-up 2 in control group.

Using the HEPI application with reminder messages or the HEPI application
without reminder messages were effective for participants. This study offers evidence
that the HEPI application with reminder messages were effective in improving the
knowledge, attitude, and practice scores, as well as reducing the physical health risks

at follow-up 1. However, it may need the booster after 4 weeks of intervention.

6.2 Benefits of this study

1. The HEPA can be applied to elderly people in Thailand to assess the health
effects from mobile communication device and application usages.

2. The HEPI can be used to improve knowledge, attitude, and practices about
the health effects from mobile communication device and application usages and

reduce health effects from using mobile communication devices and applications.
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3. Placing environmental conditions while using mobile communication
devices and applications should be a concern.

4. Resting the eyes before continuing the use of mobile communication
devices and applications reduces health effects.

5. Using devices for less than one hour per day may help reduce health

effects.

6.3 Limitations of the study

1. Sample size and snowball sampling was used in phase | which may limit
the generalizability of our findings.

2. Evidence of mobile communication device and application usage
symptoms relied on self-reporting without physical examinations or clinical interview.

3. The HEPA and HEPI applications are only created for android devices and

this study recruited only elderly users who used android devices only.

6.4 Recommendations for further study

1. Development of the HEPA or HEPI applications for iOS may have benefits

for people who use iOS.

2. Further study may focus on other age group users such as teenagers which

attractive the style of mobile application.
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APPENDIX A

Questionnaire (English)
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O

The Record of Survey Participant

Date of Interview: Place: Province:
Address: DMunicipal area 0 Non-Municipal area
DMuang District [ Other District

Part | General Information

Direction Please tick ¥" in O3 or fill your actual information in the blank.

1. Sex
O Male O remale
2. Age........ years (More than 60 years old)

3. Marital Status
0 Single (3 Married and living together O3 Married but not living together O3 widow
4. Residential Status
(3 owner 3 Resident
Please specify your relationship.......ccccceveeniierieeirinnn
5. How many members in your family? ............. Person(s) Please specify their relationship with you.........
0 Spouse O child (3 Grandchild 3 Others, please specify...........
6. Level of Education
Primary
Lower secondary
Upper secondary
Vocational certificate
High vocational Certificate

Bachelor or higher

guuadaaaq

Others, please sPeCify......ccorrnirnieennnne.
7. Currently, do you have income? O ves O No

If you have income: Income on average..........c.cco....... baht/month

SOUICE OF INCOMIE ettt ee e eee e



8. Do you have any congenial diseases?
O No
O Yes, please SPecCify.....crrinincinenen.

Part Il Types of Smartphone and Application

Direction Please tick ¥" in O3 or fill your information in the blank.
1. Either smartphone or tablet has been used for............ year(s)............ month(s)
2. Information about types of mobile communication devices has been used (You

can have more than one answer in this question.)
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(3 Smartphone g:—ﬂij’
2.1 Please specify what brand of

smartphone(s) you USe: ....c..cccriuvennn.

(3 Tablet w

2.2 Please specify what brand of

tablet(s) you use: ................

2.2 How do you get your electronic

device?

2.2 How do you get your electronic

device?

O As buyer
(3 As receiver
0 Competing for the prize or reward

O Others, please specify

O As buyer
O3 As receiver
0 Competing for the prize or reward

O others, please specify

2.3 Have you ever had any of your
device(s) repaired?

(3 Ves, please specify facilitator(s)......
3 No

2.3 Have you ever had any of your
device(s) repaired?

(3 Ves, please specify facilitator(s)...
O No

2.4 How is brightness of your
device(s)?

0 Adequate 0 Inadequate

2.4 How is brightness of your
device(s)?

0 Adequate 0 Inadequate

3 Time consuming of your smartphone or tablet hour(s)/day

What kind of your smartphone using that you mostly used?
0 Calling [ EXCLUDING VOICE CALLS, applications consumed 0 Equally

5 Duration of your smartphone or tablet using
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0 Morning O Late morning 0 Midday [ Afternoon(J Evening O Late evening
[ Before bedtime
6 Considering applications consumed, what types of information on your smartphone
did you use last week? (You can have more than one answer in this question.)
[ Social Networking e.g. Line, Facebook, BeeTalk, Twitter, Skype
[ Photo&Video e.g. YouTube, Camera, Instagram, FotoRus
[ Games e.g. Line Let’s Get Rich, Shoot Dinosaur, Cooking MAMA, COOKIE RUN
3 Music e.g. Full Mp3
0 Lifestyle e.g. 7-Eleven TH, Lazada
0 Productivity e.g. Gmail, Pages, Numbers
(3 Finance e.g. K-mobile Banking PLUS, Bualuang mBanking, SCB EASY
(3 Entertainment e.g¢. Major Movie Plus, TV online
[ Travel e.g. AirAsia, Nok Air, Lion Air
3 others, PLEASE SPECIY ouiiiiiiiiicie e
Of all your applications, please rank information shown above according to your

frequency.

7 What’s the longest you continually used your smartphone last week? .....Minute(s)/ time
please specify applications consumed........c.cccovvvvrieeennnne.
8 Where do you usually use your smartphone or tablet?
(3 In the bedroom
3 in the living room
(3 In the toilet
3 in the backyard
(3 In the work place
(3 In the restaurant
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3 while driving or riding
3 while driving, waiting for light to turn green (not moving)
0 Riding the bus, train, or in car as passenger (commute)
3 while exercising (running, cycling, at the gym...)
[ OtNErs oo
9 Usually, you used to charge the battery when the battery in your device's battery
remaining how many percent?
(3 Do not know (Always charging while using it) 3 When run out of power
(Cannot use devices)
OJothers, PLEASE SPECITY oottt
10 Information of your mobile communication devices using with thin 24 hours ago
10.1 How often are you consuming different types of information on your smartphone a day?
Calling..vveeveeeeeiee hour(s)
EXCLUDING VOICE CALLS, applications consumed ........cccccovvvrirnennns hour (s)
10.2 Which periods do you usually use your smartphone or tablet? (You can have more
than one answer in this question.)
[ Morning (06.00a.m.-09.00a.m.)
[ Late moring (09.00a.m.-00.00p.m.)
3 Noon (0.00 p.m.-1.00 p.m.)
[ Afternoon (1.00 p.m.-4.00 p.m.)
[ Evening (4.00 p.m.-7.00p.m.)
[ Late evening (7.00p.m.-9.00p.m.)
[ Bedtime (After 9.00 p.m.)
10.3 While using your smartphone or tablet, how often you rest your eyes before
continuing?
(3 Never rest your eyes before continuing 0 Always rest your eyes before continuing
[ Sometimes rest your eyes before continuing
If you have rest your eyes before continuing, how long you rest your eyes before
continuing?

[ 10 Second[J 15 Second [ 20 Second [ 30 Second I Never
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Part Il The level of frequency and effects to health after or during the use of

smartphone during the last 3 months

Direction Answer these questions based on the fact by tick vinO

The Frequency of Effects to Body,
Mind, and Society

0 = Never or never appeared
1 = Rarely
2 = Often or frequently

3 = Always or at all times

The Magnitude of Effects to Body,
Mind, and Society

0 = no symptom

1 = slightly shown symptom but no
effect to everyday life

2 = strong symptom and the effect to
everyday life

3 = severe condition and the effect to
everyday life (obstacles)

Remark: The way of life i.e. personal
activities, family activities, working,

society
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Health effects

The Frequency of Effects

The Magnitude of

Effects
Aways | Often | Sometimes | Never | Severe | Stong | Slightly
() @ o)) © (©) @ )

1. Byepain

2. Conjunctivitis / dim

eyes

3. Red eyes, eye imitation,
dryness eyes, watery

eyes

Headache

Dizziness/ nausea

Heart palpitate

Fatigue/exhaustion

Wrist pain

O | 0| N ov | A

Trigeer finger

10. Numb finger/hand

11. Shoulder or neck
pain/sore musde

12. Low back pain

13. Sleepless/ restless

sleep pattems

14. Defecating and

Uroeenital Disorders

15. Acddents eg.
stumbling, bumping,
falling, injury

Others, please spedify......
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Health effects

The Frequency of Effects

The Magnitude of

Effects
Aways | Often | Sometimes | Never | Severe | Stong | Slightly
€) @ o)) © (€) @ )

1. Causing anxiety, strain,

tension, worry

2. Causing moodiness

3, Causing tediousness

4. Causing fear and sodial

stress

5. Feeling lonely

6. Lack of concentration

7. Lack of leading to

wammness with others

8. Lack of leading to

happiness while using

9. Lack of feeling to the
change of sumoundings

(Behavior)

10. Reduding in Self value

and confidence

Others, please spediy




223

Health Effects

The Frequency of Effects The Magnitude of Effects
Aways | Often | Sometimes | Never | Severe | Stong | Slightly
C) @ ) © ©) @ )

1. Communication

problem with others

2. Strangers will try to
know in sodal network

3. Communication

effidency was less

4. Leading argument to

family

5. Leading argument to

fiends

6. Lack of concentration
while working with
others orin the act of

doing

7. Causing of forgeting
carelessness, stealing of

smartphones or tablets

8. Causing of inducing to
buy things

9. The change of
surounding people ig.
less talk, fewer activities

Others, please

SPEANY .o




Additional recording from the discussion after the interview
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What are the most topic of communication with the group (Top 3)? How each story

made problems or affect yourself, your family or friends?

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

Part 4 Knowledge and Attitudes about Health Effect of Using Smartphone or Tablet

Direction Please tick ( ) to your best answer.

4.1 Knowledge about Health Effect of Using Smartphones or Tablets

Issue

Yes (1)

No (0)

1.

Staring on smartphone or tablet causes headache or

dizziness.

Using smartphone or tablet causes Red eyes, Eye

irritation, and Dryness eyes.

Using smartphone or tablet causes exhaustion.

Using smartphone or tablet causes red eyes.

Using smartphone or tablet causes eye irritation.

Using smartphone or tablet causes dry eyes or tears flow.

NS AW

Using smartphone or tablet for a long time causes the

risk of trigger or numb fingers.

Using smartphone or tablet for a long time causes the
risk of shoulder or neck pain/sore muscle or waist Pain to

bottom.

Using smartphone or tablet not causes sleepless or dog

sleep problem.

10.No bacteria are found and contaminated on smartphone

or tablet.
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4.2 Attitudes to Health Effect from Using Smartphones or Tablets

Attitudes to Health Effect from
Agree Not Sure | Disagree

Using Smartphone or Tablets
2) (1) )

1. In your opinion, using smartphone or
tablet doesn’t cause any problems to the

health of the elder.

2. In your opinion, using smartphone or
tablet doesn’t cause any problems to

mind and thought of the elder.

3. In your opinion, using smartphone or
tablet doesn’t cause any problems to

social existence of the elder.

4. The elder should stare on the screen of

smartphone or tablet to stimulate brains.

5. The elder should use smartphone or

tablet to reduce exhaustion and tiredness.

6. The elder should use smartphone or

tablet to practice eyesight.

7. The elder should use smartphone or

tablet to exercise wrists.

8. The elder should use smartphone or
tablet to create more relation among

members in family.

9. The elder should NOT use smartphone or
tablet that may cause accidents or

injuries.

10.The elder should NOT use smartphone or

tablet that deceives to buy services.
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4.3 Practices while Using Smartphones and Tablets

Actions of Users Always Often Never

1. You are suddenly active when your

smartphone or tablet alerts.

2. You focus on smartphone and tablet

in every 5 minutes.

3. While using, you normally rest your
eyes at least 20 second before

continuing.

4. While walking on the street, you use

your smartphone or tablet.

5. While transporting on board, you use

your smartphone or tablet.

6. While driving, you use your

smartphone or tablet.

7. You use your smartphone or tablet

while you do activities with family.

8. You turn on alert mode when you

sleep.

9. You put your smartphone or tablet

close to you when you sleep.

10.You use your smartphone or tablet

while charging.




Part 5. Indicators of Thai happiness (a brief consisted of 15 questions)
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Direction: The following are questions about your experience during last one month

to explore yourself and assess symptoms or opinions and feelings. Please select the

best answer.

Symptoms, opinions, and feelings

Levels of feelings or opinions

Never

Sometimes

Often

Always

1. Feel life satisfaction

2. feel comfortable

3. You feel tired, frustrated with the daily
lifestyle

4. You was disappointed in yourself

5. You feel suffering all the times

6. You can accept difficult problem

7. You are confident that you can control
your emotions when there have emergency

or serious incident.

8. You confidence to face a serious incident

that occurred in your life

9. You feel sympathy when other people

are suffering

10. You feel happy to helping other people

when they have problems.

11. You help other people whenever possible.

12. You feel proud of yourself

13. You feel secure when you are in your family

14. If you are seriously sick, do you believe
that your family members will take care of

you very well?

15. Your family members have love and

good relationship with each other
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APPENDIX B

Questionnaire (Thai)
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APPENDIX C

Risk assessment form (Thai)
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APPENDIX D

Greeting messages in HEPI (Thai)
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APPENDIX E

Reminder messages in HEPI (Thai)
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APPENDIX F

Check list questions in HEPI (Thai)
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APPENDIX G

Suggestion for proper practices in HEPI (Thai)
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