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Eye strain or asthenopia is a public health problem that affects more than two thirds of all computer users globally.
The objectives of this study were to: (1) determine the prevalence, factors associated with eye strain, and the need for measures
to prevent eye strain of computers user staff at Sukhothai Thammathirat Open University (STOU), Thailand. (2) assess the extent
to which preventive strategies were associated with eye strain among computer user staff in STOU. (3) develop a participatory
eye care (PEC) program, (4) compare total score of knowledge, attitude and practices (KAP), and eye strain symptoms before
and after the PEC program implementation. The study consisted of 3 phases. The first phase, proportional stratified random
sampling was used to select study subjects in 11 offices of STOU. A total of 295 computer user staff completed a valid self-
report questionnaire including eye strain symptoms, associated factors, and the need for practical measures to prevent eye strain.
Categorical variables were summarized using frequencies and percentages. Stepwise multiple regression analysis was used to
evaluate the relationship among the factors. Binary logistic regression analysis was used to estimate the association of eye strain
symptoms with potential variables. Subsequently, a participatory approach was held by organize a potential group of 26
stakeholders meeting to get the opinion and strategies which practical to reduce eye strain. The second phase, a participatory eye
care (PEC) program was developed base on the finding of initial survey and results of the participatory approach. The third
phase, 35 computer user staff were enrolled in each group of intervention group and control group. Quasi-experimental research
design was used to evaluate the effectiveness of the PEC program by comparing on KAP scores and eye strain symptoms before
and after the PEC program implementation for 8 weeks. Generalized linear model was used for comparison of two proportions of
eye strain symptoms. Repeated measures ANOVA was used to compare group means of KAP across repeated measurements of

time.

The results revealed that: (1) A high prevalence (84.7%) of eye strain found in computer user staff of STOU. The
average age of these participants was 42 years (age range 21- 60), and 78.3% were female. The factors significantly associated
with eye strain were hours per day of computer work, continuous hours of working on computer, and distance between eyes and
screen (p<0.05). The majority of participants reported that the measure they needed the most was the additional rest breaks with
break reminder, followed by providing instructional materials about eye exercises, and organizing training courses on computer
eye strain — 84.4%, 81.0%, and 48.8%, respectively. (2) taking regular rest breaks (OR = 0.37; 95% CI = 0.18-0.79) and doing
eye exercise during computer used (OR = 0.74; 95% CI = 0.03 — 0.16) had a significant association with a lower prevalence of
eye strain. (3) the participatory eye care program consisted of 3-hour training course on computer eye strain, eye care manual,
break reminder for resting eyes 30 seconds every 30 minutes of computer used and 15-minute rest break (in the morning and the
afternoon), mouse pad and VCD for integrated eye-neck exercises. (4) the intervention was associated with reduction in
percentage of eye strain symptoms in the intervention group. Inclusion of the participatory eye care program appeared to increase
the beneficial effect of the intervention on knowledge, attitude, and practice scores (p<0.05). Based on the results of the analysis,
the high proportion of eye strain makes it necessary to raise concerns of eye strain in computer users. The findings of this study

would be able to offer a new practical program to reduce eye strain among computer user staff in other sectors.
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CHAPTER |
INTRODUCTION

This chapter introduces the issue of eye strain as it pertains to computer users
in Sukhothai Thammathirat Open University in Thailand and elsewhere and raises the
objectives, research questions, conceptual framework, operational definition,
approach and expected outcomes of this study.

1.1 Background & Rationale

Computers have had a huge influence on the use of technology that is common
with virtually all jobs. Computers can provide a wide range of functions which make
computers useful for everyday situations. The increased use of computers in the
workplace has brought about the development of a number of health problems.
Working at a computer is more visually demanding than doing other standard office
work such as reading printed documents. Studies have found that the majority of
computer workers experience some eye or vision symptoms [2]. Nearly 90 % of those
who use a computer at least three hours a day suffer from eye strain. Eyestrain is the
number one complaint of computer users [3].

Eye strain or asthenopia is a condition of pain and fatigue of the eyes, often
accompanied by headache, due to prolonged use of the eyes, uncorrected defects of
vision, or imbalance of the eye muscles [4]. Work tasks that require intense visual
effort cause eye strain with an intensity and frequency which is rarely found in other
non-occupational activities. The National Institute of Occupational Health and Safety
(NIOSH) reported that eyestrain is the leading problem in computer use [5]. NIOSH
also indicated that nearly 88% of all computer professionals will develop eye strain at
some time in their work lives. Eye strain is the number one complaints of office
workers. The more time they spend working at a computer, the more likely they are to
report problem with eye strain.

Prolonged and continuous visual display terminal (VDT) work is known to
induce a broad spectrum of asthenopic symptoms. Eye strain occurs when the eyes get

tired from intense use, such as reading or working at a computer [6]. The main cause



of eye strain is thought to be fatigue of the ciliary and extra ocular muscles due to the
prolonged accommodation and vergence required by near vision work [7]. Another
causative factor that has been implicated in eye strain is dryness of the eyes resulting
from an increased exposed surface area of the cornea when focusing straight ahead
(rather than down at written text) and a decreased blink rate due to mental
concentration [8]. Computer eyestrain is also caused by a combination of factors such
as low humidity, forgetting to take breaks, and using improper lighting [9].

Although computer work has not yet proven to cause permanent damage to
eyes, but temporary discomfort that may occur can reduce productivity. It can cause
lost work time and reduce job satisfaction. This includes a reduction in work accuracy
and a decrease in task volume [1]. Vision problems experienced by VDT operators are
generally only temporary and will decline after stopping VDT work at the end of the
day. However some workers may experience continued impairment or reduced visual
abilities such as blurred vision even after work. If nothing is done to address the cause
of the problems, they will continue to recur and perhaps even worsen with future
VDT use. This suggests the need for prevention program to maintain health of VDT
operators [10].

Several strategies were proposed to prevent computer eye strain such as
ergonomic training, improving computer workstation, lighting control, taking more
frequent small breaks during the work day, and eye exercises. However, it has been
found that those strategies that have been developed and transferred to computer users
are less accepted. This may be due to many reasons especially the lack of
stakeholder’s participation that made those strategies are impractical to the users. For
example, staff computer users may face significant barriers including supervisors’
lack of awareness of computer eye strain. Therefore staffs may not allow taking rest
breaks while using computer continuously for a long period. Moreover, the lack of
knowledge about computer eye strain or the strategies are not suitable for the user
condition. Thus, understanding of computer user situations e.g. knowledge and
factors contributing to eye strain, and the involvement of stakeholders in the
prevention or reduction of computer eye strain is very important.

A participatory approach is one of the strategies which had been successful in

promoting health in developed and developing countries [11]. This approach has been



applied to ensure the development of a sustainable health promotion program. In
practice, participatory approaches engage people in a community in some or all
aspects of the research process: determining research questions; developing technical
solutions; approaches to obtain information and deciding what the research means and
how it should be used to benefit the community [12]. The participatory approach
enables people to extend their understanding of problems and issues and to formulate
actions directed towards the resolution of these problems or issues [11]. Thus, a
participatory approach is recommended to solve this problem in which it allows the
researcher, computer user staff, directors of the offices, and chief executive officer
involved in the decision-making and planning of their work activities, because they
have some knowledge and power to influence both working condition and working
behavior in order to achieve desirable goals to prevent eye strain together.

At present, there is scarcity of studies on the prevalence of computer eye strain
in Thailand, especially among computer users in educational institutions. Moreover,
there appears to be a lack of study to develop the program that computer users and
stakeholders are participated in reducing eye strain. Therefore, Sukhothai
Thammathirat Open University (STOU) will be selected for this study due to the
widespread use of computers in educational services. STOU is one of two open
universities in Thailand that has enabled the development of individuals and
communities throughout Thailand and beyond. Students in all regions in the country
study externally [13]. This heightened level of interest has led STOU to introduce a
variety of educational technologies, including e-learning and webcast (e-tutorial), to
provide learning opportunities to those students on a wide scale [14].

This study will be determined the prevalence of eye strain and factors
contributing to eye strain among computer user staff at STOU. The study will be
proposed the strategies that computer user staff and university administrators are
participated in reducing eye strain within the organization. Further to this, the study
results can be presented to policymakers, partners, and other organizations for
consideration of how local infrastructure can be adapted and improved to reduce the

prevalence of eye strain.



1.2 Research Questions

1.2.1 What is the prevalence of eye strain in computer user staff at Sukhothai
Thammathirat Open University?

1.2.2 What are the factors which contribute to eye strain, opinion and
strategies to reduce eye strain of computer user staff at Sukhothai Thammathirat Open
University?

1.2.3 What programs can be put in workplace to reduce the rate of eye strain
in computers user staff at Sukhothai Thammathirat Open University?

1.2.4 Does the participatory eye care (PEC) program can increase KAP scores
related to eye strain and reduce the rate of eye strain in computer user staff at

Sukhothai Thammathirat Open University, Thailand?
1.3 Study Objectives

1.3.1 General objective

To develop strategies to reduce eye strain in computers user staff by a
participatory approach of computer user staff and other stakeholders at Sukhothai
Thammathirat Open University, Thailand.

1.3.2 Specific objectives

1.3.2.1 To determine the prevalence of eye strain in computer user staff at
Sukhothai Thammathirat Open University, Thailand.

1.3.2.2 To determine the factors contributing to eye strain, opinions and
strategies to reduce eye strain of computer user staff at Sukhothai
Thammathirat Open University, Thailand.

1.3.2.3 To develop a participatory eye care (PEC) program by a participatory
approach of computer user staff and other stakeholders.

1.3.2.4 To compare KAP scores, and eye strain symptoms before and after the

PEC program implementation.



1.4 Research Hypotheses

1.4.1 The participatory eye care program would reduce eye strain symptoms
of computer user staff.
1.4.2 The participatory eye care program would increase mean scores of

knowledge, attitude, and practice of computer user staff.

1.5 Conceptual Framework

This study consisted of 3 phases. The concept of the study focuses on
mobilizing the stakeholders in the organization, including university administrators,
department heads, health professionals and computer user staff to reduce eye strain in
computer user staff at Sukhothai Thammathirat Open University. An initial survey
and a participatory approach technique was used in the first phase to get involved
information for developing a participatory eye care (PEC) program in the second
phase. The third phase of the study aimed to evaluate the effectiveness of the PEC
program by comparing experimental group and control group on KAP scores and the
rate of eye strain symptoms before and after the PEC program implementation in the
workplace.

The conceptual framework of this study is shown in Figure 1.
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Figure 1: Conceptual framework

1.6 Operational Definitions

Eye strain: a syndrome that covers eight different symptoms: smarting, itching,
gritty feeling, aches, sensitivity to light, redness, teariness, and dryness. Work-related
eyestrain was defined as the reporting of three symptom or more.

Knowledge: the understanding the respondents have about computer eye strain with
respects to symptoms, risk factors, and prevention method,

Attitude: the belief and feeling of the respondents about computer eye strain.
Practice: the action taken by individual respondents to prevent/reduce computer eye
strain.

Participatory approach: is one of the strategies to mobilize the stakeholders in the
organization to identify and take action on shared concerns. The group process of the
project generated a sense of ownership of the decisions and actions. The stakeholders
acted as partners integrated to develop a program to prevent/reduce computer eye

strain.



Participatory eye care (PEC): the involvement of the stakeholders in planning and
adjusting their work activities, rest breaks, pattern of break reminder and eye exercise
which practical for computer users, in order to achieve desirable goals to
prevent/reduce computer eye strain.

Strategy: A method or plan chosen for obtaining a specific goal or solution to a
problem. In this study means a strategy for reducing eye strain among computers
users.

Stakeholders: a party who affects or can be affected by the PEC program including;
chief executive officer, directors of the offices, computer user staff of the offices,
health professional of Office of health service, and experts of the faculty in the area of
health care.

1.7 Expected Outcome and Benefits

1.7.1 To recognize the prevalence of and factors contributing to eye strain
among computer user staff in Sukhothai Thammathirat Open
University, Thailand

1.7.2 Offer a new practical program to reduce eye strain among computer
users.

1.7.3 Expand surveillance and strategies to reduce eye strain among computer

users for health promotion.



CHAPTER 11
LITERATURE REVIEW

This chapter aims to review the specific concepts and related issues including
substantive findings as well as theoretical and methodological contributions to this
research. Reviews of literature are as follows: (1) Computer, (2) Human eye (3) Eye
strain, (4) Participatory approach, (5) Knowledge, Attitudes and Practices (KAP), and

(6) Relevant researches.

2.1 Computer

A computer is a device that accepts information in the form of digitalized data
and manipulates it for some result based on a program or sequence of instructions on
how the data is to be processed. Complex computers also include the means for
storing data for some necessary duration. A program may be invariable and built into
the computer or different programs may be provided to the computer [15]

Computers come in all types and sizes. External hard drives come in two main
flavors: portable and desktop. The portable computers come in various sizes and are
referred to as laptops, notebooks, and hand-held computers. These generally denote
different sizes, the laptop being the largest, and the hand-held is the smallest size. A
desktop computer is a personal computer (PC) in a form intended for regular use at a
single location, as opposed to a mobile laptop or portable computer [16].

2.1.1 Computer Components

Computers are made of the following basic components as shown in Figure 2
[17]:
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Figure 2: Computer Components

Source: http://hcis.healthcare.uiowa.edu/help/microcomputer.html

2.1.1.1 System Unit — The System Unit is the main component of any micro
computer system. The system unit contains power supply, main board, Hard
disk drive(s), CD-ROM drive(s), and other possible file storage devices.

1) Power Supply — The power supply comes with the case, but this
component is mentioned separately since there are various types of
power supplies which depend on the requirements of the system.

2) Main board — The main circuit board is usually called the motherboard.
It holds the core components of computer reside which are listed below:

a. Microprocessor — A computer processor on a microchip is called a
microprocessor. It contains all the essential components which
performs commands and instructions and controls the operation of
the computer.

b. Memory — Computer memory is usually a transient storage area
that can keep all the necessary data and operations for a computer
to function. RAM is an acronym for random access memory. The
RAM in system is mounted on the motherboard that must be
powered on to retain its contents.

c. Drive controllers — The drive controllers control the interface of the

system to hard drives. The controllers let hard drives work by
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controlling their operation. On most systems, they are included on
the main board; however the user may add additional controllers
for faster or other types of drives.

3) Hard disk drive(s) — The hard drive is sometimes referred to as the “C
drive” where many files are permanently stored on computer. The hard
disk drive is the main, and usually largest, data storage device in a
computer. The operating system, software titles and most other files are
installed and stored here.

4) CD-ROM drive(s) — The compact disk read-only memory, also written as
CD-ROM, is a type of optical storage media that allows data to be written
to it only once. There are now read/write CD-ROM drives that use special
software to allow the users to read from and write to these drives.

5) Other possible file storage devices — include DVDs (digital video disks),
Tape backup devices, and some others.

2.1.1.2 Monitor — A monitor is an electronic visual display for computers. The
term “monitor” is often used synonymously with “display” or “computer
screen.” The monitor displays the computer’s user interface and open
programs, allowing the user to interact with the computer. There are two
basic types of monitors: CRT (cathode ray tube) monitors and LCD (liquid
crystal display) monitors as shown in Figure 3. Both types produce sharp
images, but LCD monitors have the advantage of being much thinner and

lighter. CRT monitors, however, are generally more affordable.

Figure 3: LCD monitor (left); CRT monitor (right)

Source: Windows, 2012
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2.1.1.3 Keyboard — In computing, a keyboard is a typewriter-style device, which
uses an arrangement of buttons or input keys, to act as mechanical levers or
electronic switches. This is where the user enters text commands into the
computer.

2.1.1.4 Mouse — A point and click interface for entering commands. The device
used to point to and select items and manipulates buttons, menu options,

text and other objects on the computer screen [18].

2.1.2 The use of computer in education

Computers have had a huge influence in the advance of the use of technology
in education. Since they have been incorporated into much of the academic
curriculum, as well as into many administrative, research, and extra-curricular
activities. Nowadays, an information technology is the main features in the university
administrative setting and teaching program. Almost all staff will be provided with
personal computer. There are many different types of applications and factors that
make education effective. Computers are used in a variety of settings within the
educational field. They can be used by administrators, academic staff and academic
support staff including guidance counselors, web masters, library media specialists,
and clerical workers for many different reasons [19].

An administration needs computers to keep the records of all the activities in
the university, exam subjects and results, schedules of all departments, meetings and
conferences and many others tasks. The Internet helps the administration to stay in
touch with the central educational authority and to update curriculum and
instructional programs. Computers facilitate decision-making processes as they can
compare and generate different statistics and reports. They can also save
administrators time which they can spend solving other concerns.

For distance education, there are four different types of computer applications.
The first type is Computer Assisted Instruction (CAI). This uses the computer as a
single device to teach a student a specific lesson or piece of material. There are
several different CIA modes including: drill and practice, tutorial, simulations, and

problem solving. The second type is Computer Managed Instruction (CMI). This type
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of application uses varies components of the computer such as branching, storage, and
retrieval capabilities to keep instruction in order and to maintain track of student’s
progress and records. The third type of computer application used in distance
education is known as Computer Mediated Communication (CMC). This simply
describes the computer applications that allow for communication. There are many
different types of CMC’s, but the most common are electronic mail (e-mail),
computer conferencing, and electronic bulletin boards. The forth type of computer
application is Computer-Based Multimedia. The purpose of this is to combine voice,
video, and other computer technologies into one delivery system. Hyper Card,
hypermedia, and other still-developing computing tools are useful components in this
type of computer application [20].

Accounting is also a busy department and the staff would need a lot of papers
and working hours to handle the financial records, personnel payrolls and class
materials, extracurricular activities, classroom renovations, and generally everything
that costs money. Computers help administration deal efficiently with all these
expenses and they are reliable in keeping records and calculating budgets. Using a
variety of software programs, the accounting department handles hundreds of
different financial records at the same time.

For library, to keep track of all the books and other materials in the school
library, librarians use a computerized system to control the book ordering data,
namely number of books ordered, date of arriving, modalities of paying and other
details. The computer also helps cataloging books and providing storage and retrieval
data. Students can also borrow books online, so it’s essential to have accurate and
comprehensive information about all the items in the library by using computer [21].

Computers lend an organizational hand to schools, and they also improve
productivity in several areas. For these reasons, computer technology has become an

essential part of the educational system [19].

2.2 Human eye

The human eye is an organ has been called the most complex organ in our
body which reacts to light for several purposes. As a conscious sense organ, the

mammalian eye allows vision. Rod and cone cells in the retina allow conscious light
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perception and vision including color differentiation and the perception of depth. The

human eye can distinguish about 10 million colors [22, 23].

2.2.1 Anatomy and physiology of the eye

Even though the eye is small, only about 1 inch in diameter, it serves a very
important function — the sense of sight. Vision is by far the most used of the five
senses and is one of the primary means that we use to gather information from the
surroundings. More than 75% of the information we receive about the world around

us consists of visual information.

The eye is often compared to a camera. Each gathers light and then transforms
that light into a “picture.” Both also have lenses to focus the incoming light. Just as a
camera focuses light onto the film to create a picture, the eye focuses light onto a
specialized layer of cells, called the retina, to produce an image. The eye is
surrounded by the orbital bones and is cushioned by pads of fat within the orbital
socket as shown in Figure 4. Extraocular muscles help move the eye in different
directions. Nerve signals that contain visual information are transmitted through the
optic nerve to the brain [22].
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Figure 4: Parts of the eye

Source: http://www.wnyretina.com/eye.html
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The human eye is incredibly intricate with many different parts. Its basic

structure and the purpose of its various features are as follow [22]:

1)

2)

3)

4)

5)

Orbit — The orbit is the eye bony socket of the skull. The orbit is covered
in fatty tissues which surround the eyeball. This fatty tissue acts as
protection from the walls of the orbit. The eye is cushioned within the orbit
by pads of fat. In addition to the eyeball itself, the orbit contains the
muscles that move the eye, blood vessels, and nerves. The orbit also
contains the lacrimal gland that is located underneath the outer portion of
the upper eyelid. The lacrimal gland produces tears that help lubricate and
moisten the eye, as well as flush away any foreign matter that may enter
the eye. The tears drain away from the eye through the nasolacrimal duct,
which is located at the inner corner of the eye.

Eyelids and Eyelashes — The eyelids serve to protect the eye from foreign
matter, such as dust, dirt, and other debris, as well as bright light that
might damage the eye. When people blink their eyes, the eyelids also help
spread tears over the surface of the eye, keeping the eye moist and
comfortable. The eyelashes help filter out foreign matter, and prevent these
from getting into the eye.

Conjunctiva — The conjunctiva is a thin, transparent layer of tissues
covering the front of the eye, including the sclera and the inside of the
eyelids. The conjunctiva keeps bacteria and foreign material from getting
behind the eye. The conjunctiva contains visible blood vessels that are
visible against the white background of the sclera.

Sclera — The white part of the eye that one sees when looking at oneself in
the mirror is the front part of the sclera. However, the sclera, a tough,
leather-like tissue, also extends around the eye. Just like an eggshell
surrounds an egg and gives an egg its shape, the sclera surrounds the eye
and gives the eye its shape. The extra ocular muscles attach to the sclera.
These muscles pull on the sclera causing the eye to look left or right, up or
down, and diagonally.

Cornea — The cornea is the transparent, clear layer at the front and center

of the eye. In fact, the cornea is so clear that one may not even realize it is
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7)

8)

9)
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there. The cornea is located just in front of the iris, which is the colored
part of the eye. The main purpose of the cornea is to help focus light as it
enters the eye. If one wears contact lenses, the contact lens rests on the
cornea.

Anterior Chamber Angle/Trabecular Meshwork — The anterior
chamber angle and the trabecular meshwork are located where the cornea
meets the iris. The trabecular meshwork is important because it is the area
where the aqueous humor drains out of the eye. If the aqueous humor
cannot properly drain out of the eye, the pressure can build up inside the
eye, causing optic nerve damage and eventually vision loss, a condition
known as glaucoma.

Iris and Pupil — The iris, which is the colored part of the eye, controls the
amount of light that enters the eye. The iris is a ring shaped tissue with a
central opening, which is called the pupil. The iris has a ring of muscle
fibers around the pupil, which, when they contract, causes the pupil to
constrict (become smaller). This occurs in bright light. A second set of
muscle fibers radiate outward from the pupil. When these muscles
contract, the pupil dilates (becomes larger). This occurs under reduced
illumination or in darkness.

Posterior Chamber — The posterior chamber is the fluid-filled space
immediately behind the iris but in front of the lens. The fluid that fills this
chamber is the aqueous humor. The aqueous humor helps to nourish the
cornea and the lens.

Lens — The lens is a clear, flexible structure that is located just behind the
iris and the pupil. A ring of muscular tissue, called the ciliary body,
surrounds the lens and is connected to the lens by fine fibers, called
zonules. Together, the lens and the ciliary body help control fine focusing
of light as it passes through the eye. The lens, together with the cornea,

functions to focus light onto the retina.

10) Vitreous Cavity — The vitreous cavity is located behind the lens and in

front of the retina. It is filled with a gel-like fluid, called the vitreous

humor. The vitreous humor helps maintain the shape of the eye.
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11) Retina/Macula/Choroid — The retina acts like the film in a camera to
create an image. When focused light strikes the retina, chemical reactions
occur within specialized layers of cells. These chemical reactions cause
electrical signals, which are transmitted through nerve cells into the optic
nerve, which carries these signals to the brain, where the electrical signals
are converted into recognizable images. Visual association areas of the
brain further process the signals to make them understandable within the
correct context. The retina has two types of cells that initiate these
chemical reactions. These cells are termed photoreceptors and the two
distinct types of cells are the rods and cones. Rods are more sensitive to
light; therefore, they allow one to see in low light situations but do not
allow one to see color. Cones, on the other hand, allow people to see color,
but require more light. The macula is located in the central part of the
retina and has the highest concentration of cones. It is the area of the retina
that is responsible for providing sharp central vision. The choroid is a layer
of tissue that lies between the retina and the sclera. It is mostly made up of
blood vessels. The choroid helps to nourish the retina.

12) Optic Nerve — The optic nerve, a bundle of over 1 million nerve fibers, is
responsible for transmitting nerve signals from the eye to the brain. These
nerve signals contain information for processing by the brain. The front
surface of the optic nerve, which is visible on the retina, is called the optic
disk or optic nerve head.

13) Extraocular Muscles — Six extraocular muscles are attached to each eye
to move the eye left and right, up and down, and diagonally, or even

around in circles when one wishes.

2.2.2 Eye movements

There are 3 main basic types of eye movements [25-27]:

2.2.2.1  Accommodation and convergence — As the eyes were moved to fixate on
objects at different distances, feedback to the brain from eye muscles can
provide the brain with information about their location. These

“oculomotor” cues are of two types: accommodation and convergence



17

( Figure 5). These two cues caused by visual work which are physical
responses of the eye to help the visual system clearly see the target.
Accommodation occurs when the eye’s muscles bending the lens in order
to focus the image at the retina; convergence occurs when the eyes are
horizontally rotated to aim at the target so that the images of both eyes are
directed onto the fovea. Both of these require muscles in the eyes to work
and, it is assumed, that this function can cause muscle fatigue to occur just

as other muscles in the body tire.
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Figure 5: Accommodation and convergence

Source: http://ucalgary.ca/pip369/mod4/depthperception/oculomotor
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2.2.2.3

Saccades are rapid, simultaneous movements of both eyes in the same
direction. During each saccade the eyes move as fast as they can and the
speed cannot be consciously controlled in between the stops. The
movements are worth a few minutes of arc, moving at regular intervals
about three to four per second. One of the main uses for these saccadic eye
movements is to be able to scan a greater area with the high resolution
fovea of the eye. Saccades can be elicited voluntarily, but occur reflexively
whenever the eyes are open, even when fixated on a target [24].

Pursuit Movements or Smooth pursuit are the movements that allow the
eyes to closely follow a moving object, so that its moving image can

remain maintained on fovea. Smooth pursuit is asymmetric: most humans
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tend to be better at horizontal than vertical smooth pursuit, and also better

at downward than upward pursuit [25].

2.3 Eye strain

2.3.1 Definition and significance of eye strain

The term eye strain is frequently used to describe a group of symptoms which
are related to use of the eyes. The medical term for eye strain is asthenopia. The
International Classification of Diseases (ICD), published by the World Health
Organization (WHO), classifies asthenopia under the general heading of subjective
visual disturbances manifest by a degree of visual discomfort typically occurring after
some kind of prolonged visual activity [26].

Eye strain is a symptom, not an eye disease. Many studies found that eye
strain may affect as many as 70 % of all computer users and will be the number one
occupational hazard of the 21% century [1]. Eye strain occurs when eyes get tired from
intense use such as driving or reading for extended periods of time. By far the most
common cause of eye strain today, however, is from computer use. This condition is
known as computer vision syndrome or CVS, defined as a collection of eye and vision
problems directly related to computer use. While eye strain related to computer vision
syndrome is usually temporary, if it’s not treated it can cause significant discomfort

and lead to reduced productivity and reduced job satisfaction [27].

2.3.2 Symptoms of eye strain

Eyestrain signs and symptoms include [28]:
2.3.2.1 Eye redness or irritation is usually the result of staring at the bright
backlight of screens for a long period of time.
2.3.2.2 Dry eyes can result from reduced blinking rates. Screens set at eye
level can also cause dryness.
2.3.2.3 Blurred vision is often due to screen glare. The chance of glare
rises with bright overhead lights, older computer monitors, dirty

screens, and outside sun.
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2.3.2.4 General fatigue can occur from staring at screens and straining to
see small fonts and images.

2.3.2.5 Back pain can occur because of poor body posture when a screen is
not positioned properly.

2.3.2.6 Neck pain is usually caused by poor screen and monitor
positioning. Painful pressure can build on muscles if the neck is
constantly moving up or down.

2.3.2.7 Headaches can be caused by repeated eye strain.

2.3.3 Risk Factors of eye strain

The main cause of eye strain is thought to be fatigue of the ciliary and extra
ocular muscles due to the prolonged accommodation and vergence required by near
vision work. Computer use or the use of other digital electronic devices can cause
many of these symptoms. Another causative factor that has been implicated in eye
strain is dryness of the eyes resulting from an increased exposed surface area of the
cornea when focusing straight ahead (rather than down at written text) and a
decreased blink rate due to mental concentration [8].

There are several risk factors that may make it more likely to develop
computer eye strain:

2.3.3.1 Flickering images: if the screen image tends to flicker rather than stay

steady, this can put increased strain on eyes.

2.3.3.2 Distance from the screen: sitting too close to the screen or too far away

can cause eye strain.

2.3.3.3 No breaks: working for long periods of time without taking breaks

from looking at the screen increases eye strain.

2.3.3.4 Environmental factors — Environmental conditions that affect eye

health especially drying effect include:

1) Lighting: if the lighting in work station is too bright, this can cause
eye strain. Alternatively, if the lighting is too dim, the contrast with
the bright screen can also put strain on the users’ eyes. A minimum

of 500 Lux is stated for the brightness at computer work stations.
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2) Temperatures above or below standard comfort levels and low
humidity may become an eye threat. The recommended ambient
indoor temperatures range between 68° and 74° F (20° and
23.5° C) during heating season and between 73° and 78° F (23°
and 26° C) during the cooling season. Keep relative humidity of
the air between 30% and 60% [29].

2.3.3.5 Other risk factors: eye strain can be due to specific visual problems, for
example, uncorrected refraction errors or binocular vision problems
such as accommaodative insufficiency or heterophoria. Other things that
increase risk for developing eye strain are:
1) Aging — the older we get, the weaker our eye muscles become.
2) Engaged in other activities that make the eyes work hard — such
as reading for extended amounts of time, or even watching too
much television.
3) Dehydration — Insufficient volume of water for normal
functioning or dehydration can cause eye strain and is often
associated with headaches.

4) Contact Lenses — especially extended wear contact lenses.

2.3.4 Evaluation of eye strain

Eye strain is diagnosed on the basis of the history that the patient provides and
the absence of any serious eye disease [3 0 ]. Eyestrain is a syndrome that covers
eight different symptoms: smarting, itching, gritty feeling, aches, sensitivity to light,
redness, teariness, and dryness. Work-related eyestrain was defined as the reporting
of three symptom or more. Eyestrain values for each symptom is calculated by
multiplying, the degree of occurrence by the degree of difficulty (maximum 3x3 =9
points) [31]. Eye strain evaluation form is shown in Figure 6.
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Figure 6: Eye strain evaluation form

Source: Hemphala et al, 2009

2.3.5 Strategies to prevent eye strain

Several strategies were proposed to prevent computer eye strain: ergonomic
training, improving computer workstation, lighting control, taking more frequent
small breaks during the work day, and eye exercises, and regular professional eye care
[7]. Visual problems such as eyestrain and irritation usually can be solved by
adjusting the physical and environmental setting where the VDT users work. For
example, work stations and lighting can and should be arranged to avoid direct and
reflected glare anywhere in the field of sight, from the display screen, or surrounding
surfaces.

Although eyestrain can be annoying, it usually isn’t serious and goes away
once VDT operators rest their eyes [6]. Therefore VDT operators can reduce eyestrain
by taking frequent rest breaks during VDT operation. The National Institute for
Occupational Safety and Health (NIOSH) recommends a 10-minute rest break after 2
hours of continuous VDT work for operators under moderate visual demands; and a
15-minute rest break after 1 hour of continuous VDT work where there is a high
visual demand or repetitive work task. Changing focus is another way to give eye

muscles a chance to relax from time to time [32].
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In addition, if anyone regularly experience symptoms such as eyestrain,
blurred vision, headaches, increased sensitivity to bright light, tired eyes, or difficulty
sustaining attention, they may be a candidate for eye exercises. A systematic review
of 43 studies to examine the current scientific evidence base regarding the efficacy of
eye exercises as used in optometric vision therapy conclude that eye exercises have
been purported to improve a wide range of conditions including eye strain, vergence
problems, ocular motility disorders, accommodative dysfunction, amblyopia, visual
field defects, visual acuity, and general well-being [33].

Eye exercises strengthen the eye muscles, improve focusing, eye movements,
and stimulate the vision center of the brain. Examples of different types of eye
exercises include changing focus of both eyes from near to far and back to near,
switching as each distance becomes clear; covering one eye with one hand and
looking at different objects continuously instead of staring at just one object;
concentrating the eye on a solitary object; or having the eye follow a pattern in order
to build vision muscles [34].

Exercises for the eyes should be conducted during work with display screens.
The eyes may become fatigued if eyes are fixed on the screen/object for long periods
of time and blinking may become less frequent. ‘Horizon scanning’ is an exercise
which could help reduce eye fatigue. The Health and Safety Executive of the United
Kingdom ( HSE Book; L26) suggests that display screen equipment ( DSE) users
should be able to vary their postures while using the computer, including during
break periods. It suggests that DSE users should perform body stretches, blink their
eyes and focus on a distant object. The closer the eye has to focus on objects, the
greater the load on the eye muscles. When the eye focuses on objects in the distance,
the eye muscles relax. Therefore helping to relieve and reduce eye fatigue. “Horizon
scanning” by focusing on an object about 3 meters away for duration of 15 seconds is
also suggested by The Chartered Society of Physiotherapy of the United Kingdom
[35].
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2.4 Participatory Approach

2.4.1 Definition and significance of participation

Participation means social processes that take place within certain groups or
collaboration networks and beyond them. Participation is not an end in itself, and
should not be seen in isolation. Most often, the increase of participation is a powerful
catalyst towards achieving other objectives, such as improved management of natural
resources. The participatory approach is now widely recognized as a basic operational
principle for sustainable development. Participatory approaches and tools are used in
baseline surveys and research, and in the planning and implementation of
development programs. The approach requires involving people who are directly
concerned or affected by the issue to be addressed in identifying the problem, defining
and implementing the potential solution, and, moreover, in decision making and
control over resources. The approach proposes a set of tools to facilitate interaction
with and analysis by the population [36].

Participation leads to increased sharing of benefits and decision-making power
in the development context, materializes in that people or groups of people access
skills to analyze their living conditions, to plan for themselves and that they are
enabled to act [37]. The strength of participatory approach is that participants learn to
trust their own judgments and at the same time appreciate other people’s rights and

opinions [38].

2.4.2 Purposes of participatory approach

The purposes of participatory approach are to promote the presence of
precursors to health behavior and to assist participants in making appropriate health
related decisions. Participants could make decisions about personal health behaviors,
use of available health resources, and societal health issues [39].

The participatory approach offers a better way to engage stakeholders to take
part and share their ideas through interactive learning and sharing. The key element to
facilitate the learning process is to use participatory tools that enable people to
visualize and understand issues, to communicate with each other, analyze options, and

make decisions. Participatory tools can support the dialogue between different
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stakeholders and provide an opportunity for people with different interests to find

common ground to work together [36].

2.4.3 Participatory design

Participatory design is an approach to design attempting to actively involve all
stakeholders (e.g. employees, partners, customers, citizens, end users) in the design
process in order to help ensure the product designed meets their needs and is usable.
The term is used in a variety of fields as a way of creating environments that are more
responsive and appropriate to their inhabitants’ and users’ cultural, emotional,
spiritual and practical needs [11].

Participatory design has been used in many settings and at various scales.
Participatory design is an approach which is focused on processes and procedures of
design and is not a design style. For some, this approach has a political dimension of
user empowerment and democratization. For others, it is seen as a way of abrogating
design responsibility and innovation by designers.

In participatory design participants (putative, potential or future) are invited to
cooperate with designers, researchers and developers during an innovation process.
Potentially, they participate during several phases of an innovation process: they
participate during the initial exploration and problem definition both to help define the
problem and to focus ideas for solution, and during development, they help evaluate
proposed solutions.

A primary structure of participatory approach comprises of an experiential
learning process in combination with a group process [40]. Participatory approach
uses a flexible approach and a variety of methods that fit with the community and it is
the method that facilitates the empowerment of individuals, groups or community.
The principles of participatory approach are two-way communication, no lecture, no
interruption, no domination or leading, using varies activities, and working in small
group [41].

There is no “right” level of public participation. For each project, agencies
must consider the circumstances, their willingness and ability to share power, and the

nature of the stakeholders’ desire and need to participate [42].
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2.5 Knowledge, Attitude and Practices (KAP)

2.5.1 KAP survey

A Knowledge Attitudes and Practices (KAP) survey is a fundamental and first
step approach to allow organizations to assess the knowledge, attitudes and practices
of all stakeholders to who the intervention is targeted to. In practice this tool is used
by those companies who want to assess knowledge base so as to enable them to come
up with appropriate intervention strategies that will address needs peculiar to their
environments. For organizations to be well informed of the effectives of the
intervention and prevention programs that they put in place, this tool, as part of the
strategy, should be used in the first instance before the commencement of related
activities [43].

Most of the KAP survey data are collected orally by an interviewer using a
structured, standardized questionnaire. These data can be analyzed quantitatively or
qualitatively depend on the objectives and design of the study. KAP survey data are
essential to help plan, implement and evaluate the particular topic. It gathers
information about what respondents know, what they think and what they actually do
with the particular topic. KAP survey can identify knowledge gaps, cultural beliefs or
behavior patterns that may facilitate understanding and action. They can identify
information that is common known and common attitude. Also can identify factors
influencing behavior that are not known in most of people, reasons for their attitude
and why and how people practice certain health behaviors. A KAP will probably
require internal and external with specialized skills. It may be necessary to hire
individuals or agencies to lead tasks, design the questionnaires, conduct the interviews

in the local languages and enter data into a computer and analyses data [44].

2.5.2 KAP objectives

There are 4 objectives of KAP [43]:
2.5.2.1 To collect and analyze information regarding risk knowledge, attitudes and

risk practices or behavior styles among the workforce.
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2.5.2.2 The results obtained from a KAP survey will enable the committee/Peer
educators to determine a workplace program that is aimed at the needs and
problem areas identified in the survey.

2.5.2.3 KAP survey data will enable the organization to monitor the effectiveness

of interventions implemented.

2.5.3 KAP steps

KAP surveys have 6 steps following [44];

Stepl: Define the survey objective — Contain information about how to
access exist information, determine the purpose of the survey and main area of
enquiry and identify the survey population and sampling plan

Step 2: Develop the survey protocol — To include in the survey
protocol and suggestions to help identify the key research questions.
Determine whether the survey needs ethical review is critical in this step and
create a work plan and budget.

Step 3: Design the survey questionnaire — Purposes important steps for
develop, pre-testing and finalizing the questionnaires and for making a data
analysis plan.

Step 4: Implement the KAP survey — Includes considerations for
choose the survey data, recruiting and training survey supervisors and
interviewers, and management survey implementation.

Step 5: Analyze the data — Consists of enter and check the quality of
the survey data and implementing the data analysis plan created in Step 3.

Step 6: Use the data — How to translate the survey’s found into action,

elements to include in the study report and how to disseminate the survey find.
Steps in preparation of a KAP questionnaire [45];

1) Domain Identification — The domain or subject will be conducted on,
must be identified. The domain will have more specifically in the
Knowledge, Attitude and Practices of the population with regard to the
health effects.
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3)

4)
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Question preparation — Questions should be prepared to test of the
study, Knowledge, Attitude and Practices. Question included in the
Knowledge section should be designed to test the knowledge of
respondents. Question included in the Attitude section should be
designed to gauge the prevailing attitude, beliefs and misconceptions in
the population. This could be most effectively done using a different
strategy. Statement should be provided and respondents should be
asked to indicate the extent to which they agree with those statements,
on a pre-determined scale (strongly disagree, moderately disagree,
neutral, moderately agree, strongly agree). Question included in the
Practices section should be designed to assess the practices of the
population with regard to the health effect. These should be open-
ended questions like those asked in the Knowledge section, to prevent
false information as a result of guessing.

Validation question — Once the questions for the study are prepared
they must be validated. This validation should be aimed at assessing
their ease of comprehension, relevance to their intended topics,
effectiveness in providing useful information and the degree to which
the questions are interpreted and understood by different individuals.
Validation should be conducted by a pre-testing on a small group of
representatives of the population. Once this small group has completed
the questionnaire the results should be analyzed. This analysis should
validate the degree to which the questions were property understood
and misunderstood, the degree to which individual within a group
interpreted the questions differently, the effectiveness of the questions
in soliciting the proper information and any areas of information which
were neglected by the proposed questionnaire. Once analysis has been
completed the questions should be modified if necessary to reflect the
results of the pre-test. This will result in the final version of the KAP
guestionnaire.

KAP assessment — Total KAP scores is used to rank the level of

knowledge, attitude and practice. The overall KAP scores of the study
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participants will be assessed using the sum score of each outcome
based on Bloom’s cut-off point (60-80%). Having a score above the
cut-off point was equated with having high levels of knowledge,
positive attitude and good practice. Results [46].

2.6 Relevant Researches

In the present issue of computer eye strain, Charpe et al. (2009) conducted an
assessment survey in 60 computer professionals working on software development in
software companies in Jaipurcity, Rajastan, India. A questionnaire was developed to
collect data about perceived symptoms of Computer Vision Syndrome (CVS). The
majority (90%) of the respondents reported severe pain in the head and eye region.
The rest reported moderate pain in eyes and head region. None of the respondents was
totally free from any feeling of discomfort in eyes [1].

Travers & Stanton (2002) conducted a cross-sectional study to examine the
psychological and physical symptoms reported by video display terminal (VDT) and
non-VDT users in relation to intensity and duration of VDT exposure, ergonomic
characteristics of the work station, workers’ perceptions of the working environments,
medical conditions, job satisfaction, and mood states. Thirty VDT users and sixteen
non VDT users were selected from four departments of a major radiopharmaceutical
company. Self-administered questionnaires were utilized to obtain information on
symptoms, medical conditions, job satisfaction, mood states, and the working
environments. The study corroborated findings reported in previous studies, whereby
eye related symptoms were associated with VDT usage. A higher percentage of
symptoms were reported among VDT users than non-VDT users. Most importantly, a
trend in symptomatology was identified, whereby symptoms appeared to increase as
duration of VDT exposure increased [47].

Chaiear et al. (2005) did a descriptive study to determine the health effects of
chronic computer use, and their prevalence among clerks at branches of Thai
commercial banks in Khon Kaen City. Of the 337 bank clerks, 204 (61%) responded
to the questionnaire; 180 (87%) were matched with the criteria specified those who
use computers at least 1 hour/day 5 days/week (34% male; 66% female). Respondents

averaged 36 years of age. Average computer usage was 5.9 hours/day. Of the 180


http://www.ncbi.nlm.nih.gov/pubmed?term=Travers%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=12465203
http://www.ncbi.nlm.nih.gov/pubmed?term=Stanton%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=12465203
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people, 96% had problems with their vision, 91% the musculoskeletal system, 56%
stress, and 12% flushing or dry throat. Those with vision problems, 71% used
computers at least 5 hours/day and 62% had no eye rest while using computers [48].

Osepashvili (2010) conducted a survey among 100 journalism students at
Javakhishvili Thilisi State University (TSU) in Georgia to study their opinion about
the effectiveness of the e-learning method and the advantages and disadvantages of
these processes by questionnaire. The results showed that 54 % of students indicated
that the disadvantage of e-learning courses is poor internet connection, and 37 % eye
strain [49].

Henning et al. (1997) studied the effects of frequent and short rest breaks from
computer work on the productivity and well-being of workers at two field sites. At the
larger site three groups were studied: (i) neither breaks nor exercises (ii) breaks only
and (iii) breaks and exercise. The smaller site was evaluated with a within-subjects
design; that is, the same subjects were compared over different types of conditions
starting with 3 weeks of no breaks or exercise, then followed by 3 weeks of breaks
only and ended with 3 weeks of breaks and exercises. The breaks were at 15-minute
intervals for 30 seconds for the first three breaks and 3 minutes for the last break in
each hour, in addition to regular breaks. During the breaks only condition, workers
were instructed to remove their hands from the keyboard and relax back in their chair
during the breaks. During the 3-minute breaks operators performed other non-VDU
work. Results showed that there was no significant overall treatment effect for any
measures at the larger site. However, there were problems with compliance due to an
incentive pay scheme and lack of break integration into the tasks. At the smaller site
the results showed statistically significant improvement in eyes, legs and foot comfort
and improved productivity with the breaks and exercise condition [50].

Galinsky et al. (2000) did a field study of supplementary rest breaks for data-
entry operators. This study examined the effects of supplementary rest breaks on
musculoskeletal discomfort, eyestrain, mood, and performance in data-entry workers.
Two rest break schedules were compared in a within-subjects design. Workers
alternated between a conventional and a supplementary schedule in 4-week intervals.
The conventional schedule contained a 15-minute break during the first half of the

work shift and a 15-minute break during the second half of the shift. The
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supplementary schedule contained the same two 15-min breaks and a 5-minute break
during each hour, for a total of 20 extra minutes of break time. Results are based on
data from 42 workers. They indicated that discomfort in several areas of the body, and
eyestrain, were significantly lower under the supplementary than under the
conventional schedule. While symptoms increased from pre- to post-work periods
under both schedules, the magnitude of the increases was significantly less under the
supplementary schedule. These beneficial effects were obtained without reductions in
data-entry performance [51].

Dababneh et al. (2001) researched the impact of frequent short rest breaks on
the productivity and well-being of a group of 30 workers in a meat-processing plant.
Outcome measures included production rate and discomfort and stress ratings. Two
rest break schedules were tested, both of which provided 36 minute of extra break
time over the regular break schedule (30-minute lunch and two 15-minute breaks). In
the first rest break schedule, workers were given 1, 2, 3-minute breaks evenly
distributed over the workday (3-minute break for every 27 minute of work). In the
second schedule, workers were given four 9-minute breaks evenly distributed over the
workday (9-minute break every 51 minute of work). Results showed that the added
rest breaks did not have a negative effect on productivity, and the 9-minute break
schedule improved discomfort ratings for the lower extremities. The workers in the
study mostly preferred the 9-minute rest break schedule [52].

McLean et al. (2001) also researched the benefits of micro breaks on computer
terminal workers. They found that scheduled breaks were generally more effective
than leaving workers to take breaks at their own discretion, and concluded from the
study that micro breaks showed no evidence of a detrimental effect on worker
productivity [53].

Omer et al. (2003/2004) carried out a study on the effectiveness of training
and exercise programs in the management of musculoskeletal disorders (MSDs). They
trained the participants in mobilization, stretching, strengthening and relaxation
exercises, and found that these exercises reduced reported experiences of MSD pain
and depression levels within participants in the short term [54].

Trujillo & Zeng (2006) investigated computer operator’s perceptions and

satisfaction responses to some new software program to encourage workers to ‘stop
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and stretch’ during the working day. The program had sufficient usability and
acceptance within a workplace setting. The study provided insight to the response to
using stretch break software and provided indicators of satisfaction that the program
had sufficient usability and acceptance within a workplace setting which might be
applied in other work settings similar to these [55].

Telles et al. (2006) did a randomized controlled trial to evaluate the effect of a
combination of yoga practices on self-rated symptoms of visual discomfort in
professional computer users in Bangalore, India. Two hundred and ninety one
professional computer users were randomly assigned to two groups, yoga (n = 146)
and control (n = 145). During these 60 days the yoga group practiced an hour of yoga
daily for five days in a week and the control group did their usual recreational
activities also for an hour daily for the same duration. Both groups were assessed at
baseline and after sixty days for self-rated visual discomfort using a standard
questionnaire. The results found that there was a significantly decreased score in the
yoka group, whereas the control group showed significantly increased scores in
discomfort [56].

Galinsky et al. (2007) did a field study of supplementary breaks and stretching
exercises for data entry operators. This study expanded previous NIOSH-IRS research
examining the effects of rest breaks and stretching exercises on symptoms and
performance in data-entry workers. All workers spent 4 weeks with conventional
breaks (two 15 min breaks per day) and 4 weeks with supplementary breaks (two 15
min breaks plus four 5 min breaks per day). One-half were assigned at random to a
group instructed to perform brief stretching exercises during breaks. The remainder
comprised the “no stretching” (control) group. Fifty-one workers (stretch group n =
21; no stretch group n = 30) completed the study symptom questionnaires. The study
found that supplementary breaks that were intended to include stretching breaks
reliably minimized discomfort and eyestrain without impairing productivity [57].

A selection of exercises have been identified that may reduce musculoskeletal
discomfort that can be experienced by people who carry out a range of static and
repetitive tasks at work. Although the majority of the evidence was related to display
screen equipment work, there is considered to be enough similarity with other upper

limb intensive work for the exercises to be considered more widely applicable.
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Therefore it is considered that the exercises identified should be beneficial to people
carrying out any repetitive and/or static upper limb related tasks at work. It is
recommended that these exercises be performed during breaks throughout the
working day. All the exercises suggested could be performed at the workstation and
only require a few seconds to perform. Using this information a leaflet could be put
together containing all the recommended exercises, which would be clear and easy for
workers to follow [58].

Jatinder et al. (2007) did a study on knowledge, attitude and practices (KAP)
towards computer vision syndrome prevalent in Indian ophthalmologists and to assess
whether ‘computer use by practitioners’ had any bearing on the knowledge and
practices in computer vision syndrome (CVS). In the initial study, a random KAP
survey was carried out on 300 Indian ophthalmologists using a 34-point spot-
questionnaire in January 2005. Results revealed that, all the doctors who responded
were aware of CVS. The chief presenting symptoms were eyestrain (97.8%),
headache (82.1%), tiredness and burning sensation (79.1%), watering (66.4%) and
redness (61.2%). The study concludes that all respondents were aware of CVS.
Confusion regarding treatment guidelines was observed in both computer users and
non-computer users groups. Computer-using ophthalmologists were more informed of
symptoms and diagnostic signs but were misinformed about treatment modalities
[59].

Reddy SC et al. (2014) did a cross sectional, questionnaire survey study in 795
students from five universities in Malaysia to determine the prevalence of Computer
vision syndrome (CVS) symptoms, knowledge and practices of computer use, and to
evaluate the association of various factors with the occurrence of CVS symptoms. The
study found that the prevalence of symptoms of CVS was found to be 90%. Students
who used computer for more than 2 hours per day experienced significantly more
symptoms of CVS (p=0.0001). Looking at far objects in-between the work was
significantly (p=0.0008) associated with less frequency of CVS symptoms. The use of
radiation filter on the screen (p=0.6777) did not help in reducing the CVS symptoms
[60].

At present, there is limited information to provide strategies to individuals

who suffer from eyestrain during static use of computers. HSE do suggest that taking
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breaks are beneficial (HSE book L26), but there is no further information available on
what computer users can do during these breaks to maximize the benefits in terms of
reducing eyestrain. Therefore this study would explore this area and identify strategies
that were reported to be beneficial as well as any evidence to support this. The timing
of breaks needs to be carefully considered. According to Looze et al, (2002) stringent
cued break schemes could seriously disrupt the normal activities of work and reduce

the willingness of subjects to participate in studies [61].



34

CHAPTER 111
METHODOLOGY

This chapter describes the methodology deployed in this study, including
study design, population and sample, study procedures, data analysis and ethical

consideration.

3.1 Study Design

The study used a three-phase mixed methods design by conducting
exploratory research and descriptive research with program development. The main
purpose of this study was to develop strategies to reduce eye strain in staff computer
users by a participatory approach of computer user staff and other stakeholders at

Sukhothai Thammathirat Open University, Thailand.

The study consisted of 3 phases;

Phase 1: Initial survey and participatory approach
There were 2 steps in this phase;

1) Cross sectional research design was used. This was an initial survey
among the study subjects to determine the prevalence of eye strain,
factors contributing to eye strain, opinion, and strategies to reduce eye
strain among staff computer users at Sukhothai Thammathirat Open
University, Thailand.

2) A participatory approach was held by organize a stakeholder meeting
to get the information about the opinion and strategies which practical

for staff computer users to reduce eye strain symptoms.

Phase2: Development of a participatory eye care (PEC) program

The participatory eye care program was developed based on the finding of previous

researches, information on initial survey and participatory approach of phase I.
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Phase 3: Quasi-experimental research design
Pre-test and post-test control group was used to evaluate the effectiveness of the PEC
program by comparing experimental group and control group on KAP scores and the

prevalence of eye strain symptoms before and after the PEC program implementation.

3.2 Study Area

The study was taken place at Sukhothai Thammathirat Open University which
located at 9/9 Mu 9 Muang Thong Thani, Chaengwattana Road, Pakkret district,
Nonthaburi Province, Thailand (Figure 7).
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Figure 7: The location of Sukhothai Thammathirat Open University (STOU)

Source: http://nonthaburi2go.blogspot.com/2013/01/hotels-near-sukhothai-
thammathirat-open.html

3.3 Study Period

The study was conducted during a 6-month period of the year 2013-2014.
The duration of the first phase which consisted of an initial survey and a participatory

approach were taken 2 months. Subsequently, a participatory eye care (PEC) program
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was developed which took about 2 months. Finally, the PEC program was
implemented. The duration of the experimental study was taken 2 months, including
twice follow up measurements, the first follow up was taken at week 4 and the
second follow up at week 8, after the program implementation in the experimental

group.
3.4 Study Population and Sample

Sukhothai Thammathirat Open University (STOU) was selected for this study
due to the widespread use of computers in educational services. There are 2 kinds of
staff. One is academic staff of 12 Schools and the other is academic support staff of
11 offices (Table 1).

Table 1: The organization chart of STOU

Sukhothai Thammathirat Open University
1. School of Liberal Arts 1. Office of the President
2. School of Educational Studies 2. Office of Registration, Records and
Evaluation
3. School of Management Science 3. Office of Educational Technology
4. School of Law 4. Office of Educational Services
5. School of Health Science 5. Office of Academic Affairs
6. School of Economics 6. Office of Computer Service
7. School of Human Ecology 7. Office of University Press
8. School of Political Science 8. Office of Continuing Education
9. School of Agriculture and 9. Office of Documentation and
Cooperatives Information
10. School of Communication Arts 10. Office of Graduate Studies
11. School of Science and technology | 11. Institute for Research and
12. School of Nursing Development

Source: http://www.stou.ac.th/Eng/Structure.htm
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The total number of STOU staff was 2,375. There were 356 academic staff
and 850 academic support staffs working with computer. The target populations of
this research were all academic support staff that main characteristics of work were
office working with computer. Therefore the total number of the target population in
this study was 850. (Table 2).

Table 2: Types of STOU staff and main characteristics of work

Main characteristics of work
Types of staff Teaching Office working | Other Total
ota

responsibilities | with computer work
Academic staff 356 - - 356
Academic - 850 1,169 2,019

support staff

Total 356 850 1,169 2,375

Flow diagram of sampling procedure was shown in Figure 8.

STOU staff
N =2,375

l

Academic support staff
11 offices
Computer users =850

- Stratified Random Sampling
for initial survey: n = 300
- Purposive Sampling for

------------------------- »| participatory approach n=26
------------------------- | Purposive Sampling for
experimental study : 2 offices
Intervention Gr. Control Gr.
Office of Academic Affairs Office of the University Press
N (Computer users) =98 N (Computer users ) = 103

ettt b + | Randomly selected from those

=35 n=35 who meet the criteria and
voluntarily: total = 70

Figure 8: Diagram of sampling procedure
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The population and sample in each phase of this study are as follows;

3.4.1 Phase 1: Initial survey and participatory approach

The initial survey was conducted to determine the rate of eye strain, factors
contributing to eye strain, opinion, and strategies to reduce eye strain among computer
user staff at Sukhothai Thammathirat Open University (STOU).

3.4.1.1 Initial survey

Sample Size: The target populations of this phase are all 850 computer user
staff that main characteristics of work are office working with computer. The sample
size ( n=284) was calculated by using G*Power 3.1.7 for Windows to reach a
statistical power of 0.95, significance level (a) at 0.05 and statistical power (1-f) at
0.80.

From the calculation above, the sample size equal to 284 staff computer users
was appropriate for this study. However, there might be some loss of nonresponse; the
sample size was increase by 5% from calculated sample size. Therefore, the total

sample size for initial survey in the first phase was 300 computer user staff.

Sampling Techniques: For initial survey in the first phase, proportional
stratified random sampling was used to select 300 study subjects including computer
user staff of 11 offices. The size of the sample in each stratum was proportionate to
the population size of the strata at across the entire population. Therefore, each
stratum had the same sampling fraction of 300/850. In this study, there were 11 strata
as shown in Table 3. The subjects were randomly sampled from each stratum

respectively.
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: Number of . Size of each
Office computer user | Calculation strata
staff
1. Office of the President 161 300 x 161 56.82 ~ 57
850
2. Office of Registration, 124 300 x 124 43.76 ~ 44
Records and Evaluation 850
3. Office of Educational 90 300 x 90 31.76 ~ 32
Technology 850
4. Office of Educational 62 300 x 62 21.88 ~ 22
Services 850
5. Office of Academic Affairs 98 300 x 98 3459 ~ 34
850
6. Office of Computer Service 59 300 x 59 20.82 ~ 21
850
7. Office of University Press 103 300 x 103 36.35 ~ 36
850
8. Office of Continuing 42 300 x 42 14.82 ~ 15
Education 850
9. Office of Documentation 28 300 x 28 9.88 ~ 10
and Information 850
10. Office of Graduate Studies 51 300 x 51 18.00 ~ 18
850
11. Institute for Research and 32 300 x 32 11.29~11
Development 850
Total 850 - 300

Inclusion Criteria: The selection criteria were as follows;

1) Full-time office staff (work 5 days a week)

2) Work with computer > 4 hours a day

3) Had their own personal computer at work

4) willing to participate in the study
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Exclusion criteria: Staff on probation.

3.4.1.2 Participatory approach
A potential group of stakeholders who are responsible for or associated with
computer eye strain were invited to participate in the stakeholder meeting. The
meeting was held to get the opinion and strategies to develop the participatory eye
care program acceptable to health professional, computer user staff and administrators

to reduce eye strain and do not affect operations. There were 5 groups of stakeholders

including:
President of STOU = 1 subject
Directors of the 11 offices = 11 subjects
Representative of computer user staff of 11 offices = 11 subjects
Chief of Office of health service = 1 subject
Experts of the 2 schools in the area of health care = 2 subjects

(School of Nursing and School of Health Science)

The researcher used purposive sampling to select the stakeholders include
President of STOU or his representative, 11 directors of the offices, 1 health
professional of Office of Health Service, 2 experts of School of Nursing and School
of Health Science, while 11 representatives of computer user staff of the 11 offices
were recruited by using simple random sampling on a voluntary basis. Therefore, the
total sample size for participatory approach in this phase was 26 subjects.

Inclusion criteria: Stakeholders who are responsible for or associated with
computer eye strain.

Exclusion criteria: Stakeholders who were not willing to participate in the

study or not available for 5-hour of meeting.

3.4.2 Phase 2: Development of a participatory eye care (PEC) program

The outcome of this phase was the development of a participatory eye care
(PEC) based on the finding of previous researches, information on initial survey and
participatory approach in the first phase. Thus, there was no sample selection in this

phase.
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3.4.3 Phase 3: Quasi-experimental research

Quasi-experimental research design (pre-test and post-test control group) was
used to evaluate the effectiveness of the PEC program by comparing intervention
group and control group on KAP scores and eye strain symptoms before and after the
PEC program implementation.

Sample Size: The target populations of this phase were all computer users of
11 academic support staff offices who had the same characteristics of work. The
sample size was calculated by using the following formula [62].

G_2AZ, +Zp) p-p)

A2
When:
Pt = the estimated proportion of eye strain among cases whose
prevalence should be reduced after the intervention = 0.5
Pc = baseline proportion of eye strain before intervention = 0.8
(result from initial survey in phase I)
A = the difference (effect size) which calculated from Pc- Pt = 0.3
Z, = 1.65 ata=0.05
Zp = confidence interval of Type Il error = 0.84 (power=80%).
Then :
Pr = 050
Pc = 0.80

Zo, = 1.65 ata=0.05
Zg = 0.84 atpf=0.2

P = (P+Pc)2=065 A= 03
n= 2(165+0.84)2x 0.65(0.35) = 12.40 x 0.23
(0.3)2 0.09
= 31.78

+ 10% attrition = 34.96

n = 35ineach group
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From the calculation above, the sample size equal to 32 computer user staff
was appropriate for this study. However, there might be some lost to follow up, the
sample size was increased by 10% from calculated sample size. Therefore, the total
sample size for experimental study in the third phase was 35 subjects in each group

(intervention group and control group).

Sampling Techniques: The study subjects were selected using multi-phase
sampling technique. There were 11 academic support staff offices in STOU. The two
offices were selected using purposive sampling due to the similar characteristics of
work. Office of Academic Affairs was selected for intervention group, and Office of
the University Press for control group. After that, the researcher was recruited 35
subjects who met inclusion criteria from the list of staff in each division by randomly

selected on a voluntary basis.

The study area of the intervention group was located at Office of Academic
Affairs and the control group at Office of the University Press, which were about 500
meters apart (Figure 9).

Office of the
University Press

Office of Academic
Affairs

Figure 9: The location of Office of the University Press and Office of Academic
Affairs

Source: http://www.stou.ac.th/Offices/oup/index_stoupress/stoupress_Contacts., 2013
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Inclusion Criteria: The selection criteria were as follows;

1) Full-time office staff (work 5 days a week)

2) 25-50 years of age

3) Work experience with computer for at least 1 year
4) Work with computer > 4 hours a day

5) Had their own personal computer at work

6) Willing and available for 8-week course of study

Exclusion Criteria: Staff with any of the following conditions were
ineligible;
1) Presently under medical treatment for eye and visual problems.
2) Permanently under medication; analgesics, NSAIDs (i.e. paracetamol,

aspirin, ibuprofen), antidepressants and hypnotics.

The researcher and the administration supervisors were screen the subjects by
the following steps;

- The list of computer user staff in Office of the University Press and Office of
Academic Affairs were taken into account according to the inclusion criteria

- The subjects were interviewed for screening by the researcher. If anyone
met the exclusion criteria, he or she was taken out of the list. Then the samples who

met the inclusion criteria were randomly drawn until full of each group.

3.5 Study Procedure

The concept of participatory approach applied to the study to develop
strategies to reduce eye strain among computer user staff of STOU, Thailand. The
study consisted of 3 phases; Phase 1: Initial survey and participatory approach, Phase
2: Development of a participatory eye care ( PEC) program, and Phase 3: Quasi-

experimental research.
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3.5.1 Study procedure for phase 1: Initial survey and participatory
approach

3.5.1.1 Initial survey
The survey research in the first phase aimed to identify the prevalence of eye
strain, determine the factors contributing to eye strain, the opinion and strategies to

reduce eye strain among 300 computer user staff at STOU by using the questionnaire.

Research tool: A questionnaire was developed by the researcher based on the
information in the literature and previous research.
The questionnaire consisted of 5 parts 51 questions:
Part 1: Demographic data and health information

There were 10 questions on this part that included general
information i.e., gender, age, education levels, congenital diseases, eye
problems, visual aid or medical treatment, water intake, hours of your
sleep and the use of computers in leisure activities, and etc.

Part 2: Work history and characteristics of current work

There were 9 questions on this part. The questions included
characteristics of work, duration of the career working with computer,
duration of continuous computer use per day, duration and frequency
of rest breaks at work.

Part 3: Computer and work environment

There were 13 questions on this part. The questions included
type of computer use, type of screen, the distance between eyes and the
screen, screen’s brightness, screen flicker, chair, lighting in work area,
thermal comfort, and other work environment.

Part 4: Symptoms of eye strain.

There were 12 statements on this part, 8 statements for the
evaluation of eye strain symptoms and 4 statements for other
workplace related problems. Eye strain symptoms included smarting,
itching, gritty feeling, aches, sensitivity to light, redness, teariness, and
dryness. Eyestrain was defined as the reporting of three symptoms or

more. Eyestrain values for each symptom was calculated by
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multiplying, the degree of occurrence by the degree of difficulty
( maximum 3x3 = 9 points) . The sum of the values for the eight
symptoms was the participant’s eyestrain value. This value had its
maximum at ( 9x8 symptoms) 72 points, showing the ratio of the
participant’s experience of eyestrain. Asymptomatic subjects scored 0.
[31].
Part 5: Strategies for Eye Care

There were 7 questions on this part. The questions included the
strategies that practical for the respondents to prevent/reduce computer
eye strain. For example, the training course about eye care, type of
instructional media that suitable for them to expand knowledge and
skill to prevent /reduce computer eye strain, the appropriate rest breaks
and pattern of break reminder to remind them to rest their eyes during
computer work, type of media and eye exercises that are suitable and
convenient for them to perform during computer work.

(See Appendix A for more details about this questionnaire)

Before going to the process of data collection, the questionnaire was assessed
by thesis advisors and 5 experts to ensure its content validity prior to a tryout with a
pilot group of 35 computer user staff of another university whose main characteristics
are similar to the target. If pilot subjects do not understand some words or difficult to
answer. The researcher would improve them for clarify. Cronbach’s alpha was used to
determine the internal consistency of items in the questionnaire to gauge its reliability.
The value of 10C to find the content validity of the developed questionnaire was in
the range of 0.80 — 1.00 and the value of the Cronbach’s alpha was 0.81.

Data Collection: The researcher contacted the directors of 11 offices for
explaining the purpose of the study and invited the staff computer users to take part in
the research project. The participant information sheets and questionnaires that
specified a return date were distributed to the subjects by the administration
supervisors. After that, the participants returned the completed questionnaires to the
administration supervisors, and the research assistants collected the completed

questionnaires. If the questionnaires had not been fully returned, the researcher would
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send a follow-up letter with another copy of the questionnaire. Explain the importance
of the study and the contribution the respondent could make. However, participant
had the right to deny and/or withdraw from the study, no need to give any reason, and
there would be no bad impact upon that participant.

3.5.1.2 Participatory Approach
A participatory approach was held by organize a stakeholder meeting to get

the opinion and strategies which practical for staff computer users to reduce computer
eye strain. The 26 stakeholders consisted of management representatives, staff
representatives and health professional representatives including;

1) 1 chief executive officer

2) 11 directors of the offices

3) 11 representative of staff computer users

4) 1 health professional of Office of Health Service, and

5) 2 experts of the faculty in the area of health care.

The researcher and the stakeholders participated in the meeting. The meeting
continued for 5 hours so that most of stakeholders were able to participate in the
entire meeting. During the meeting, the researcher informed the findings of the initial
survey to the stakeholders for consideration. The engage stakeholders asked to take
part and shared their perceptions with existing eye strain situation and factors
contributed to eye strain among computer user staff in STOU. And also they had
shared their ideas about the benefits, barriers, and existing resources to develop a
participatory eye care (PEC) program.

They, meanwhile, analyzed options, and made decisions together in order to
help ensure the program designed met their needs and were usable. A group
discussion was conducted in a seminar room at STOU. After the meeting, the
researcher integrated all stakeholders’ comments for developing a participatory eye
care (PEC) program. The factual information was collected from the meeting report.
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3.5.2 Study procedure for phase 2: Development of a participatory eye care
(PEC) program

The development of the PEC program based on the finding of previous
researches, information of initial survey and participatory approach in the first phase.

The components of the PEC program were developed to determine which best
fit the needs of computer user staff by considering the following core elements of

effective research-based programs;

3.5.2.1 Structure: how the program is organized and constructed.

3.5.2.2 Content: how the information, and strategies are included.

3.5.2.3 Implementation: how the program is adapted and implemented,
as well as how it is evaluated in the workplace.

3.5.3 Study procedure for phase 3: Quasi-experimental research

The Quasi-experimental research in the third phase aimed to evaluate the
effectiveness of the PEC program by comparing experimental group and control
group on KAP scores and eye strain symptoms before and after the PEC program

implementation.

3.5.3.1 Research tools: At this phase, the researcher used 3 research tools

included light meter, WBGT monitor, and questionnaire.

1) Light meter: The amount of light falling on a surface (or illuminances) in
computer work station will be measured by using a light meter; Extech,
Model 401025, Serial N0.Q478816 ( Figure 10). The amount of light was
measured in units called lux (Ix)l. Light meter was calibrated before use each

time by the standard method.

1 Lux = Lumens (quantity of light) per square metre = 10.76 foot candles, fc
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Figure 10: Light meter

2) Wet Bulb Globe Temperature, (WBGT) monitor: Heat level was measured
by using Wet Bulb Globe Temperature (WBGT) monitor; QuestTemp 34

( Figure 11). Heat level? means the Wet Bulb Globe Temperature in the
employee’s working area where the measurement of average value is made in
the duration of two hours having highest wet bulb globe temperature of
normal working condition. The WBGT monitors were calibrated before use

each time by the standard method.

Figure 11: WBGT monitor (QuestTemp 34)

2 Ministerial Regulation on the Prescribing of Standard for Administration and
Management of Occupational Safety, Health and Environment in Relation to Heat,
Light and Noise B.E. 2549 (A.D.2006)



49

Light and heat level were measured 3 times for baseline (at the beginning of
the program week 1), follow upl (week 4), and follow up 2 (week 8). The
measurements were performed based on the procedures prescribed by Thai
law; Ministry of Labour’s Regulation on Setting the Administrative and
Management Standard for Safety and Health in Working Environment
concerning Heat, Light and Noise B.E. 2549 (A.D.2006).

3) Questionnaire: Questionnaires were used to collect data on the participants
by face-to-face interview that lasted about 15 minutes each. The questionnaire
was developed based on the information in the literature, previous researches
and various articles related to computer eye strain. The questions aimed to
gather information regarding respondent’s knowledge on computer eye strain,
their attitude and practice to prevent/reduce computer eye strain. The
questionnaire also was designed to obtain relevant socio-demographic

characteristics of the respondents.

The questionnaire consisted of 7 parts 77 questions.
Part 1: Demographic data and health information
There were 10 questions on this part that included general
information i.e.; gender, age, education levels, congenital diseases,
eye problems, visual aid or medical treatment, water intake, hours of
your sleep and the use of computers in leisure activities.
Part 2: Work history and characteristics of current work
There were 5 questions on this part that included characteristics
of work, duration of the career working with computer, duration of
continuous computer use per day, duration of breaks at work.
Part 3: Computer and work environment
This part has 10 questions which enquired on type of computer
use, type of screen, screen flicker, chair, lighting in work area, heat
level, and other work environment.
Part 4: Knowledge on computer eye strain.
There were 16 questions on this part. The questions asked for

the knowledge of computer eye strain including risk factors, health



50

effect and the preventive measures. The correct statements were in the
question No. 4, 6, 9, 10, 12, 14, and 15. The incorrect statements were
in the question No. 1, 2, 3,5, 7, 8, 11, 13 and 16. A correct answer was
given 1 score and O score for wrong answer. The scores were varied
from 0-16 points and classified into 3 levels as Bloom cut off points,
where a score of 81 — 100% of correct responses meant a good
knowledge, a score of 60 — 80% put a score in a level of satisfactory
knowledge and a poor knowledge was for the respondents with a score
less than 60% of the correct responses. Therefore the scores with their

respective knowledge levels are shown in Table 4.

Table 4: Levels of knowledge

Scores Levels
0-9 (Less than 60%) Poor knowledge
10-12 (60-80%) Satisfactory knowledge
13-16 (81-100%) Good knowledge

Part 5: Attitudes about computer eye strain.

There were 12 questions on this part to assess the attitude of the
respondents towards computer eye strain. The questions have positive
and negative responses that ranged from strongly agree, agree,
uncertain, disagree and strongly disagree. The positive statements were
in the question No. 5, 7, 9, 11, and 12. The negative statements were
in the question No. 1, 2, 3, 4, 6, 8, and 10. A score of one to five was
given to the answers based on the Likert scale. The scoring system

used with respects to respondents’ responses was shown in Table 5.
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Table 5: The scoring system of attitudes

Positive Statement Negative Statement
Response Scores Response Scores
Strongly agree 5 Strongly agree 1
Agree 4 Agree 2
Neutral 3 Neutral 3
Disagree 2 Disagree 4
Strongly disagree 1 Strongly disagree 5

The responses were summed up and a total score will obtain for
each respondent. The sum score of attitudes were assessed based on
Bloom’s cut-off point (60-80%) [63]. The attitude scores vary from 0
to 60 and those scored were classified based on the attained score in
three levels, i.e.

Concern attitude 48-60 scores (81%-100%)

Neutral attitude 36-47 scores (60%-80%)

Not concern attitude 12-35 scores (less than 60%)

Part 6: Practice of eye care in computer use
There were 12 questions on this part to assess eye care practice
of the participants to prevent/reduce computer eye strain. The
questions in this part asked about the action taken by individual
respondents. There were 12 statements which include both positive and
negative. The positive statements were in the question No. 1, 4, 6, 7, 8,
9, 11, and 12. The negative statements were in the question No 2, 3, 5

and 10. The rating scores was measure as shown in Table 6.



52

Table 6: The scoring system of practice

Positive Statement Negative Statement
Response Scores Response Scores
Usually 4 Usually 1
Sometimes 3 Sometime 2
Rarely 2 Rarely 3
Never 1 Never 4

The sum score of practice were assessed based on Bloom’s cut-off
point (60-80%) [63]. The scores varied from 12 to 48 and were classified
into 3 levels; Good Practice, Fair Practice, and Poor Practice. Good
Practice 39-48 scores (81%-100%) Fair Practice 29-38 scores (60%-80%)
Poor Practice 12-28 scores (Less than 60%)

Part 7: Symptoms of eye strain

There were 12 statements on this part, 8 statements for the
evaluation of eye strain symptoms and 4 statements for other workplace
related problems. Eye strain symptoms included smarting, itching, gritty
feeling, aches, sensitivity to light, redness, teariness, and dryness.
Eyestrain was defined as the reporting of three symptoms or more.
Eyestrain values for each symptom was calculated by multiplying, the
degree of occurrence by the degree of difficulty ( maximum 3x3 = 9
points) . The sum of the values for the eight symptoms was the
participant’s eyestrain value. This value had its maximum at ( 9%8
symptoms) 72 points. Asymptomatic subjects scored 0. [3 1 ]. See
Appendix B for more details about this questionnaire.

Before going to the process on intervention and data collection, the
draft of questionnaire was submitted to thesis advisors and a panel of 5
experts who were the specialists in Ophthalmology, Occupational Health
and Ergonomics in order to check its content validity. Then the
questionnaire was used to pretest on 30 computer users at another one

university for clarify of the questionnaire.
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If pilot subjects did not understand some words or difficult to answer.
The researcher would improve them for clarify. The value of I0C to find the
content validity of the developed questionnaire was in the range of 0.80 —
1.00. The Kruder- Richardson (KR-2 0) and Cronbach’s alpha were used to
determine the internal consistency of items in the questionnaire to gauge its
reliability.

The questionnaire had a test-retest reliability over a period of two
weeks (n = 30, r = 0.72), an internal consistency reliability for knowledge
(KR-20 = 0.76), a Cronbach coefficient alpha for attitude (CA = 0.81) and
practice (CA =0.84).

3.5.3.2 Data Collection:

Six research assistants were trained to interview and assess on KAP
scores and eye strain symptoms among the study subjects. The participatory
eye care (PEC) program had been implemented for the intervention group.

The intervention was undertaken to record the practice of the
participatory eye care (PEC) program on a log sheet. Thirty five participants in
the intervention group were asked to complete daily practice on a log sheet for
the entire 8 -week intervention so as to examine the effects of practice on the
study outcomes. On these log sheets, to be completed at the end of each day,
each participant indicated the number of rest breaks taken, and integrated eye-
neck exercises performed that day. The log sheet for intervention group is

shown in Appendix H.

Data on eye strain symptoms and KAP scores were collected before
and after the PEC program implementation. Both the intervention group and
control group were measured 3 times for baseline, follow upl (week 4), and
follow up 2 (week 8). Data collection within the experimental phase was

shown in Figure 12.
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intervention PEC program

Group _’ t ’
i i i
1 1 1
i i i
1 1 1
v v v

No Intervention
Control ¢ ¢ V'S
Group

week 1 week 4 week 8

€ : measurement

Figure 12: Data collection within the experimental phase

3.6 Data Analysis

The licensed SPSS software for windows version 16 was used for quantitative

data analysis.

3.6.1 Descriptive analysis

3.6.1.1  Descriptive statistics including percentage, minimum, maximum,
mean and standard deviation (SD) were used for analysis of
demographic data (work history and work characteristics),
environmental data, knowledge score, attitude score, and practice
score.

3.6.1.2 Percentage was used for analysis of the symptoms of eye strain

among the samples.

3.6.2 Statistical analysis

3.6.2.1 Comparing baseline characteristics:
- Chi-square was used for categorical variables.
- Independent t-test was used for normally distributed continuous

variables.
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3.6.2.2 Assess associations of potential variables
- Multiple linear regression analysis was used to assess
associations of potential variables with eye strain.
3.6.2.3 Assess the effects of intervention:

Data was collected 3 times from each subject.
- Repeated measures ANOVA was used to compare group means
on a dependent variable across repeated measurements of time.
- Linear mixed model was used for continuous outcomes.
- Generalized linear model was used for comparison of two
proportions of eye strain symptoms among the intervention

and control group.

The level of significance will be set at p < 0.05.

3.7 Ethical Consideration

3.7.1 This study was reviewed and approved the study protocol by the Ethics
Review Committee for Research Involving Human Research Subjects,
Health Science Group, Chulalongkorn University, ( Ethical view protocol
no. 121.1/56).

3.7.2 Informed consent and information sheets were provided for each target
group. The participants were explained in detail about the study. They were
let to decide on whether to participate or not in the study and this ensured
the right of self-determination and autonomy.

3.7.3 The participants had to agree willingly participate to the study protocol by
signing an informed consent form.

3.7.4 The code name was used to protect the subject privacy and the data was

kept in confidential.



56

CHAPTER IV
RESEARCH RESULTS

This chapter provides a description of the results obtained from the analysis of
the study. The results are presented in 3 parts. The first part details the results of
Phase I: Initial survey and participatory approach, consists of the findings from the
cross sectional analysis among computer user staff, and the process and output from a
participatory approach that was held by organize a stakeholder meeting. The second
part consists of the results of Phase II: Development of a participatory eye care (PEC),
describes the details of the program, which was developed by the researcher based on
a participatory approach of phase I. The third part details the findings of Phase IlI:
Quasi-experimental research consists of the results of statistic test used to evaluate the
effectiveness of the PEC program by comparing intervention group and control group
on KAP scores and eye strain symptoms before and after the PEC program

implementation.

4.1 Results of phase I: Initial survey and participatory approach

The output of this phase is the result of the analysis of the survey data that was
conducted to determine the prevalence of eye strain, factors contributing to eye strain,
opinion, and strategies to reduce eye strain among computer user staff at Sukhothai
Thammathirat Open University. In addition, also presented the process and output
from a participatory approach that was held by organize a stakeholder meeting to get
the information about the opinion and strategies which practical for computer user

staff to reduce eye strain symptoms.

4.1.1 Initial survey

In this survey, the questionnaires were distributed to 300 computer user staff
of 11 offices. All questionnaires were returned, consisting of 295 completed
questionnaires and 5 uncompleted questionnaires. Therefore, 295 (98.3%) of the

questionnaires were included in the analysis.
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4.1.1.1 Socio-demographic factors
The characteristics of the study participants are shown in Table 7. The
majority of the participants were female 231 (78.3%) and the rest 64 (21.7%) were
males. The overall mean age was 42 years with a standard deviation of 9.3 years. 195
(66.1%) of participants received their bachelor's degree, and 105 (35.6%) who
worked with computers for 10-19 years. Almost all participants 284 (96.3%) currently
work with computer over 3 days a week, and 5 or more hours per day 186 (63.1%).

Table 7: Characteristics of study subjects, N = 295.

Variables Frequency (%)

Age (years) Mean 42.0 Min 21 Max 60 SD 9.31

20-29 37 (12.5)

30-39 86 (29.2)

40-49 104 (35.3)

>50 68 (23.0)
Gender

Male 64 (21.7)

Female 231 (78.3)
Education

Diploma of vocational education 56 (19.0)

Bachelor degree 195 (66.1)

Master degree 42 (14.2)

Doctoral degree 2 (0.7)

Years of working with computer
Mean 11.4 Min 1 Max 34 SD 6.87

<5 62 (21.3)
5-9 82 (27.8)
10-19 105 (35.6)
> 20 45 (15.3)

Days of working with computer per week
Mean 5.0 Min 3 Max 6 SD 1.19
<3 11 (3.7
>3 284 (96.3)
Hours of working with computer per day
Mean 6.0 Min 0.3 Max 15.0 SD 2.16
<3 21 (7.1)
3-5 88 (29.8)
>5 186 (63.1)
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4.1.1.2 Prevalence of eye strain

The majority of the study participants, 250 (84.7%) were found to suffer from
eye strain. The highest prevalence of eye strain was found in staffs of Office of
Registration, Records and Evaluation (90.7%), followed by Office of Graduate
Studies (90.0%), and Office of University Press (88.9%), respectively - as shown in
Table 8.

Table 8: The prevalence of eye strain of participants in 11 offices

No. Office Subgroup Eye strain

(%) (%)

1 Office of the President 57 (19.3) 49 (86.0)
2 Office of Registration, Records and

) 43 (14.6) 39 (90.7)

Evaluation

3 Office of Educational Technology 32 (10.8) 26 (81.3)
4 Office of Educational Services 22 (7.5) 19 (86.4)
5 Office of Academic Affairs 30 (10.2) 26 (86.7)
6 Office of Computer Service 21 (7.1) 16 (76.2)
7 Office of University Press 36 (12.2) 32 (88.9)
8 Office of Continuing Education 15 (5.1) 12 (80.0)
9 Office of Documentation and Information 18 (6.1) 14 (77.8)
10 Office of Graduate Studies 10 (3.4) 9(90.0)
11 Institute for Research and Development 11 (3.7) 8 (72.7)
Total 295 (100.0) 250 (84.7)

The findings showed that symptoms of eye strain were found to be quite
common (Table 9). Two hundred and fifty (84.7%) of the participants reported three
or more of eight symptoms. Smarting was the symptom most frequently reported —
224 (75.9%), aching 202 (68.5%) and dryness 175 (59.3%). Other related symptoms,
the most frequent of which was eye fatigue 197 (66.8%), followed by headache 181
(61.4%) of the participants.
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Table 9: The symptom related to eye strain and its percentage in 250 respondents

Symptoms Frequency (%)
Eye strain 250 84.7
Smarting 224 75.9
Itching 158 53.6
Gritty feeling 164 55.6
Aching 202 68.5
Sensitivity to light 112 38.0
Redness 63 21.4
Teariness 139 47.1
Dryness 175 59.3
Other related symptoms
Eye fatigue 197 66.8
Blurred vision 170 57.6
Headache 181 61.4

4.1.1.3 Factors contributing to eye strain

Multiple linear regression analysis was used to assess associations of potential
variables with eye strain. A p—value < 0.05 was considered statistically significant in
this study. In Table 10 showed the factors that had significant association with eye
strain were hours of computer use per day, hours of continuous work with computer

and distance between eyes and monitor.
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Table 10: Associations of variables with eye strain among computer user staff
(p<0.05) (N=295)

Variables n (%oof N) Eye strain t p-value
(% of N)
Gender -1.102 0.271
male 64 (21.7) 56 (87.5)
female 231 (78.3) 194 (84.0)
Age -0.359 0.720
(Mean 42.0 Min 21
Max 60 SD 9.31) 37 (12.5) 33(89.2)
gi:ﬁg 86 (29.1) 76 (88.4)
41-50 104 (35.3) 85 (81.7)
51- 60 68 (23.1) 56 (82.4)
Education level -0.136 0.892
Diploma 56 (19.0) 48 (85.7)
Bachelor degree 195 (66.1) 165 (84.6)
> Master degree 44 (14.9) 37 (84.1)
Type of computer -1.421 0.156
desktop 261 (88.5) 224 (85.8)
notebook 34 (11.5) 26 (76.5)
Hours of computer 3.485 0.001*
work/day
<4 121 (41.0) 90 (74.4)
>4 174 (59.0) 160 (92.0)
Hours of 3.890 <0.001*
continuous work
<1 86 (29.2) 61 (70.9)
>1 209 (70.8) 200 (90.4)
Computer workstation -0.623 0.534
ﬁgg;orggflfte 204 (69.2) 78 (85.7)
91 (30.8) 172 (84.3)
Sufficient light 0.802 0.423
yes 263 (89.2) 220 (83.7)
no 32 (10.8) 30 (93.8)
Thermal comfort -0.625 0.533
yes 229 (77.6) 194 (84.7)
no 66 (22.4) 56 (84.8)
Distance between eyes 2.763 0.006*
and monitor
within 50 — 70 cm. 91 (30.8) 69 (75.8)
notin 50 —70 cm. 204 (69.2) 181 (88.7)
Wind blows into eyes 0.395 0.693
yes 80 (27.1) 68 (85.2)
no 215 (72.9) 182 (84.7)
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Table 11: Predictive model showing the variables independently associated with eye
strain

Predictive R R? SEest B p-value
Variables

Hours of computer 0.682 0.477 0.350 0.195 <0.001
work/day

Hours of computer 0.736 0.604 0.342 0.173 <0.001
work/day

Hours of
continuous work 0.155 <0.001
Hours of computer 0.858 0.723 0.338 0.173 <0.001
work/day

Hours of

continuous work 0.148 <0.001

Distance between
eyes and monitor 0.119 0.006

The predictor variables gender, age, educational level, type of computer, hours
of computer work/day, hours of continuous work, computer workstation, sufficient
light, thermal comfort, distance between eyes and monitor, and wind blows into eyes
were included in the stepwise multiple regression analysis. In the final model, hours
of computer use per day, hours of continuous work with computer and distance
between eyes and monitor were independently associated with eye strain. The model

explained 72% of the variability of the outcome (Table 11).

4.1.1.4 Associations of preventive strategies with eye strain

The distributions of selected strategies of 295 computer user staff are shown in
Table 12. Nearly 30% of respondents reported taking regular rest breaks, followed by
doing eye exercises (27.5%). Smaller percentages reported adjustment of computer
and monitor (24.7%), reduce personal risk factors (23.4%), and improve computer
workstation (14.2%). Eye strain was inversely associated with each of the adaptive
strategies and particularly with reported doing eye exercises (OR = 0.74; 95% CI =
0.03 — 0.16), and taking regular rest breaks (OR = 0.37; 95% CI = 0.18-0.79) that had

a significant association with a lower rate of eye strain.



Table 12: Associations of preventive strategies with eye strain
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, , n of 295 Eye strain o

Preventive strategies (%) (%) OR (95% CI) p-value
Take regular rest breaks 88 (29.8) 66 (75.0) 0.37(0.18,0.79)  0.010*
Adjustment of computer 73 (24.7) 64 (87.7) 1.68 (0.67, 4.21) 0.272
and monitor
Improve computer 45 (15.3) 40 (88.9) 2.31(0.73, 7.26) 0.154
workstation
Improve work environment 42 (14.2) 35 (83.3) 0.62 (0.21, 1.83) 0.384
Do eye exercises 81 (27.5) 56 (69.1) 0.74 (0.03,0.16) <0.001*
Reduce personal risk 69(234)  58(844)  0.96(0.40,2.31)  0.919
factors ' ' ' T '
Used other strategies
such as massage, 7 (2.4) 6 (85.7) 1.91(0.17,21.78)  0.601

stretching exercises, etc.

4.1.1.5 Desired measures to reduce eye strain

About the opinions of computer user staff, the findings showed that computer

user staff would like the organization to provide the measures to reduce eye strain as

shown in Table 13. The majority of staffs reported that the measure they needed the

most was extra breaks with break reminder, 84 %. Followed by providing

instructional materials about eye exercises, and organizing training courses on

computer eye strain — 81 %, and 48%, respectively.
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Table 13: The desired measures to reduce eye strain (n=295)

Desired measures n (%)
Training course on computer eye strain 144 (48.8)
Provide extra break and break reminder 249 (84.4)
Provide Instructional materials about eye exercise 239 (81.0)
Adjust computer workstation 70 (23.7)
Improve work environment 111 (37.6)
Encourage staffs to reduce personal risk factors 119 (40.3)

Other measures such as provide massage services,

. . 5 (1.7)
stretchlng exercises, etc.

4.1.2 Participatory approach

A participatory approach was held by organize a stakeholder meeting to get
the information about the opinion and strategies which practical for computer user
staff to reduce eye strain. The process and output from a participatory approach were

as follows.

4.1.2.1 Participatory approach process
A potential group of stakeholders who are responsible for or associated with
computer eye strain were invited to participate in the 5-hour of meeting. There were 5
groups of 26 participants for the participatory approach in this phase. The
characteristics of the stakeholders who participated in the meeting are shown in Table
14.
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Table 14: The characteristics of stakeholders who participated in the meeting (n=26)

Group Characteristics n

1 Vice-President of STOU 1

2 Directors of the 11 offices 11

3 Representative of computer user staff of 11
11 offices

4 Chief of Office of health service 1

5 Experts of the 2 schools in the area of 2

health care (School of nursing and School
of health science)
Total 26

The stakeholders meeting was held in a seminar room at STOU to get the
opinion and strategies to develop the PEC program which practical for computer user
staff (Figure 13).

Figure 13: The stakeholder meeting in participatory approach process.

The meeting was started with the opening ceremony by the Vice-President of
STOU who emphasized the importance of the eye care program for computer user
staff. After that she stated the objectives for the meeting and asked the cooperation of
all participants to contribute and share their opinions. Then the meeting role was
assigned to the researcher. The researcher thanked all participants for taking the time
to participate the meeting and introduced all participants. Then the researcher

presented data obtained from the initial survey of 295 computer user staff for the
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stakeholders to take into consideration in the meeting. Followed by the brainstorming
session with a goal to get ideas from the participants for the development of the eye
care program, which is consistent with the academic principles and appropriately meet
the needs of computer user staff in the real situations ( Figurel4). Guideline for the

participatory meeting is shown in Appendix C.

Figure 14: The participation and the discussion of stakeholders during the meeting.

The meeting continued for 5 hours. The participants took part and shared their
perceptions with existing eye strain situation and factors contributed to eye strain
among computer user staff in STOU. And also they had shared their ideas about the
benefits, barriers, and existing resources to design a participatory eye care ( PEC)
program that respond to their needs and concerns.

They, meanwhile, analyzed options, and made decisions together in order to
help ensure the program designed met their needs and were usable. A group



66

discussion was conducted in a seminar room at STOU. After the meeting, the
researcher integrated all stakeholders’ comments for developing a participatory eye

care (PEC) program. The factual information was collected from the meeting report.

4.1.2.2 Output of the participatory approach
A participatory approach was held by organize a stakeholder meeting to get
the information about the opinion and strategies to develop the program which

practical for computer user staff to reduce eye strain symptoms.

The elements proposed for the program were described as follows:

1) Training course on computer eye strain at the beginning of the program.
3-Hour course in both theory and practice. The course content included:
- Symptoms of eye strain
- Causes and risk factors
- Preventive measures
2) Instructional materials: Mini book on the topic “Eye care manual for computer
users” (A5, 20 pages, 4 colours with mascot).
3) Additional rest breaks apart from lunch break:
- 30 second- break every 30 minutes of computer work
- 15 minute — rest break in the morning and the afternoon
Computer user staff would be reminded by the audio-visual break reminder
with both sound and text.
4) Media for eye exercise during rest breaks
- Mouse pad
- 8-10 minute — Video compact disc (VCD)

4.2 Results of phase 11: Development of a participatory eye care

(PEC) program

The outcome of phase Il was the development of a participatory eye care
(PEC) program based on the finding of previous researches, information on initial
survey and results of the participatory approach of the first phase. The elements of the

program that were developed and implemented in this phase were as follows:
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4.2.1 Training course on computer eye strain

The training course on the topic of “Eye care for computer users” was held on
July 23, 2014 at 13:00 pm-16:00 pm at Room 233, Seminar Building 2, Sukhothai
Thammathirat Open University. The Course was held in cooperation with the director
of Office of Academic Affairs. Thirty five computer user staff who were selected for
intervention group took part in this course. The participants were welcomed by Assoc.

Prof. Dr. Nittaya Pensirinapa, Dean of the School of Health Science. Training

schedule is shown in the Table 15.

Table 15: Training schedule on “Eye care for computer users”

Time Topics / Activities Instructor / operator Traln!ng
(pm) materials
1123?6% - Registration Registration staff -
13:00- | - Opening training session Assoc. Prof. Dr.Nittaya
13:15 | - Welcome and Introductions | Pensirinapa -
Dean of the School of Health
Science
13:15- | - Computer eye strain: Assoc. Prof. Ngamjit Appendix D:
14:00 incidence Kasetsuwan, M.D. , Eye care manual
- Causes and risk factors Dept. of Ophthalmology, for computer
- Symptoms of eye strain Faculty of Medicine, users
Chulalongkorn University
14:00- | - Preventive measures of Ms. Sudaw Appendix E:
14:30 eye strain: Lertwisuttipaiboon Instruction to set
- Additional rest breaks and research assistants up audio-visual
- Audio-visual break break reminder
reminder
14:30-
14:45 Break
14:45- | - Teach how to use media Ms. Sudaw Appendix F:
15:30 for doing Integrated eye- Lertwisuttipaiboon Video script
neck exercises for and research assistants “Integrated eye-
comp_)ute_r users neck exercises
- Pract.lce integrated eye-neck for computer
exercises for computer users USers”
15:30- | - Ques_,tlon and answer Ms. Sydavy _ Appendix G:
16:00 SESSI.On N . LertW|sutt|pa|bo'on Mouse pad
- Closing training session and research assistants
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The participants were provided with the opportunity for learning the concepts
and practice related to computer eye strain for enhancing their recognition and ability

to prevent / reduce eye strain. The training scenes were shown in Figure 15- 18.

DEVELOPMENT OF A PARTICIPATORY EYE CARE PROGRAM TO REDUCE EYE STRAIN IN

STAFF COMPUTER USERS AT SUKHOTHAI THAMMATHIRAT OPEN UNIVERSITY, THAILAND

-

Y WNoOUSUlgaunuan:

N1sauavdIaa1I9INNSs ldaauWIRasS

1 naols:zuu 233 gnansduuun 2

umdnenavdlunesssunsSsy

Figure 15: Training course on “Eye care for computer users”

Figure 16: Registration, Instructor, and training scenes
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Figure 17: Theoretical training on computer eye strain by Assoc. Prof. Ngamjit
Kasetsuwan, M.D.

Figure 18: Practical training on “Integrated Eye-Neck Exercises for Computer Users”
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4.2 .2 Instructional materials

The instructional material in this study was designed in form of mini book on
the topic “Eye care manual for computer users”. The manual was prepared based upon
the findings of previous researches and participatory approach in the first phase.

The objective of this manual was to provide a concise content, easy to read, easy to
follow instructions, and had an attractive design. Therefore the manual was printed in

A5 size mini book, about 20 pages, and 4 colours with mascot (Figure 19).

Figure 19: Eye care manual for computer users.

The manual consisted of 3 chapters as follows:

Chapter 1. Knowledge about eyes

Chapter 2. Eye strain
- Symptoms of eye strain
- Causes of eye strain
- The effects of eye strain

Chapter 3. Preventive measures of eye strain
- Proper selection and adjustment of computer and monitor

- Computer workstation improvement
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- Work environment improvement

- Regular rest breaks

- Break reminder

- Benefits of eye and neck exercises

- Integrated eye-neck exercises for computer users

4.2.3 Additional rest breaks apart from lunch break

The schedule of additional rest breaks was set up based on the results of the
initial survey which found that majority of staffs (84 %) reported that the measure
they needed the most was extra breaks with break reminder. After that, the results of
the initial research had been taken into consideration of the participatory approach
which agreed to provide the additional rest breaks in accordance with the needs of
computer user staff and the possibility of the executive. The proper schedule was as
follows;

1) 30 second- break every 30 minutes of computer work at 9:45, 11:00,
11:30 in the morning, and at 13:45, 14:15, 15:30, 16:00 in the afternoon.
2) 15 minute — rest break at 10:15 in the morning, and at 14:45 in the

afternoon.

Break reminder was used to warn staff computer users to take a break on
schedule as defined (Figure 20). Computer user staff had been reminded by the audio-
visual break reminder with both sound and text that was installed using Alarm Clock
4 Free (http://free-alarm-clock.en.softonic.com/). Figure 21-22 showed examples of

messages that display on the monitor to warn computer user staff to rest their eyes.
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Figure 20: the schedule of additional rest breaks

9:45:02
wnahwa 30 Suritie

Figure 21: warning messages for 30 second rest break
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10:15:05
e wilyWasrwdyo 15

Figure 22: warning messages for 15 minute rest break

4.2.4 Media for integrated eye-neck exercises during rest breaks

Integrated eye-neck exercises were developed based on relevant researches
and the results from the participation approach to strengthen eye muscles, improve
focusing, and eye movements. Details of integrated eye-neck exercises are as follows;

1) Sit comfortably on a chair, close both eyes with palms and breathe deeply 5
times.

2) Move your head slowly in different directions indicated by the arrows 1-10
respectively, as far as you can.

3) Stand up, place both hands behind your head.

4) Blink 10 times, slowly.

5) Keep your head straight. Move your eyes in different directions indicated
by the arrows 1-10, as far as possible.

The media for integrated eye-neck exercises were developed into two types
include mouse pad and a video compact disc (VCD) as shown in Figure 23 — 24. The

script of VCD guidance on integrated eye-neck exercises are provided in Appendix C.
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1, it comfortably on a ehair, close botheyvas with palms and breathe
daeply & times.

2. Miowe your head slowly in dilferent directions indicated by the amows
1«40 respectively, os far as yow can,

J. Gtand up, place both hands behind your hzad,

4, BElink 10 times, slowly.

E. Keep your head siraight. Move your eyes in different directions
indicated by the arrows 1-10, &= far 25 possible.

g 99 o
(2 times far % and )
‘I:- _:I- D OF A PARTAPATSRY OFE CAAE PROGRAM Tf AEDUSS EYE S7LAR

--------- W ETAFF COMWFLUTER, UBERS 4T SUTHDOTHL! THAMMATHAAT SFER UNTVERSTT. THAILAME

Figure 24: 12 minute - Video compact disc (VCD) for integrated eye-neck exercises
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4.3 Results of phase 3: Quasi-experimental research

In this phase, Quasi-experimental research design was conducted to evaluate
the effectiveness of the participatory eye care program by comparing on KAP scores
and eye strain symptoms of experimental group and control group. The study subjects
of Office of Academic Affairs were randomly selected for intervention group, and
Office of the University Press for control group. There were 35 subjects in each
group.

4.3.1 Baseline characteristics

Baseline characteristics of Intervention group and control group are presented
in Table 16 — 17. Independent t-test was used to compare baseline characteristics for
normally distributed continuous variables and Chi-square was used for categorical

variables.

Table 16: Baseline characteristics (normally distributed continuous variables)

Intervention group ControlGroup

Mean SD Mean SD

Age (yrs.) 39.89 7.828 41.06 6.799 0.506
Duration of computer 12.63 6722  12.80 8270 0.924
work (yrs.)*

Computer work/day 6.60 1333 6.09 1422 0.123
(hrs.)

Visual leisure/day (hrs.) 3.60 2.075 3.77 2.556 0.759
Water intake (cups) 7.63 2.591 7.14 2.171 0.398
Knowledge (scores) 9.91 1.915 10.17 1.740 0.559
Attitude (scores) 37.54 4.435 38.63 3.448 0.257
Practice (scores) 28.34 3.873 27.63 3.388 0.414

Independent Samples Test Equal variances assumed
* Independent Samples Test Equal variances not assumed



Table 17: Baseline characteristics of intervention and control groups

Variables Intervention group Control group
n (%) n (%) p-value
Gender 0.690
male 3 (8.6) 4(11.4)
female 32 (914) 31 (886)
Age (yrs.) 0.278
25-33 11 (31.4) 6 (17.1)
34-42 9 (25.7) 14 (40.0)
43-50 15 (42.9) 15 (42.9)
Education 0.003*
Diploma 3 (8.6) 0 (0.0)
Bachelor degree 23 (65.7) 34 (97.1)
Master degree 9(25.7) 1(2.9)
Hours of sleep
<7 21 (60.0) 19 (54.3) 0.629
>7 14 (40.0) 16 (45.7)
Underlying disease 0.615
have 11 (31.4) 13 (37.1)
do not have 24 (68.6) 22 (62.9)
Regular use medicine 0.569
use 7 (20.0) 9(25.7)
do not use 28 (80.0) 26 (74.3)
Eyesight problems 25(71.4) 28 (80.0) 0.403
have 10 (28.6) 7 (20.0)
do not have
Vision devices 0.445
use 22 (62.9) 25(71.4)
do not use 13 (37.1) 10 (28.6)
Light measurement max 786 min 544 max 802 min 526  0.303
meet std. (> 600 lux) 32(91.4) 34 (97.1)
not meet std. (< 600 lux) 3 (8.6) 1 (2.9)
Heat level measurement max 27.5 min 23.2 max 28.2 min a
meet std. (< 34°C WBGT) 35 (100.0) 22.7
not meet std. 0 (0.0) 35 (100.0)

(> 34°C WBGT) 0 (0.0)
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Table 17: (continued) Baseline characteristics of intervention and control groups

Variables Intervention group Control group value
n (%) n (%) p
wind blow into eyes 0.721
yes 5(14.3) 4 (11.4)
no 30 (85.7) 31 (88.6)
eyes strain 0.526
present 28 (80.0) 30 (85.7)
(> 3 symptoms)
not present 7(20.0) 5(14.3)

(< 3 symptoms)

Chi-Square Tests
a; no statistics are computed because WBGT measurement is a constant.

The results from Table 16 - 17 found that education level was significant
difference between intervention and control group, and no significant difference
between groups was found for the other variables.

4.3.2 The effect of the participatory eye care program on eye strain

Data on eye strain symptoms was collected before and after the PEC program
implementation. Both the intervention group and control group were measured 3

times for baseline, follow upl (week 4), and follow up 2 (week 8).

Of the 35 participants enrolled in the intervention trial and completed daily
practice on a log sheet for the entire 8 -week intervention. All participants in the
intervention group performed at least 85% of rest breaks taken and integrated eye-
neck exercises comply with the schedule. The main reasons the participants were
unable to comply with the entire schedule of PEC program were regular meetings,

conferences, and special events that the participants had to attend.

The effect of the program on eye strain symptoms was analyzed. Data analysis

included descriptive statistics and Chi-square.
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The results showed that at baseline 80% of computer user staff in the
intervention group and 8 5.7 % of computer user staff in the control group had eye
strain. After the participatory eye care program implementation in the intervention
group, the rate of eye strain in the intervention group had reduced significantly from
80% to 25.7% at follow up 1 and 28.6% at follow up 2 whereas the rate of eye strain
in control group had slightly reduced from 85.7 to 77.1% at follow up 1 and 80.0% at

follow up 2 as shown in Table 18.

Table 18: Effect of the program on eye strain symptoms

Intervention group Control group
Time (=% (n=3%) 2
measurements
. No - No
Eye strain .| Eye strain i
eye strain eye strain
Baseline
8 7 30 5 0.402%*
(week 1) (80.0%) | (20.0%) | (85.7%) | (14.3%)
Follow up 1
K 9 26 27 8 18.529%*%*
(week 4) (25.7%) | (743%) | (77.1%) | (22.9%)
Follow up 2
10 25 28 7 18.651%*%*
(week 8) (28.6%) (71.4%) (80.0%) (20.0%)

* p-value =0.526
** p-value < 0.001

When compared to the control group, the results reported in Table 18 show
that there was no significant difference in eye strain rate between the intervention and
the control groups at baseline (y> = 0.4 02, p-value = 0.526). However, significant
differences were found between the intervention and the control groups at follow up 1
(x> = 18.651, p-value < 0.001) and follow up 2 (¥*> = 18.651, p-value < 0.001).

At baseline, follow up 1, and follow up 2 measurements, the intervention
group had a lower percentage of eye strain during program implementation and more

decreased compared with the control group as shown in Figure 25.
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Figure 25: Effect of PEC program on eye strain symptoms of intervention and control
groups

4.3.3 The effect of the participatory eye care program on knowledge

Descriptive statistics and General Linear Model, Repeated measure were
used to analyze knowledge of computer user staff in intervention and control groups.
Compared with in the same group, the mean knowledge score of the control group at
baseline, follow up 1, and follow up 2 were in a level of satisfactory knowledge at
10.17, 10.60, and 10.54 respectively. While the mean knowledge score of the
intervention group at baseline was in a level of satisfactory knowledge at 9.91, and
after PEC program implementation the mean knowledge score was increased at
follow up land follow up 2 which were in a level of good knowledge at 13.74, and
13.71 as shown in Table 19 and Figure 26.
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Table 19: Mean knowledge score in intervention and control groups at different time

measTJirr:renents Group " viean slért;lczzvledge SD

Baseline Control 35 10.17 1.740
Intervention 35 9.91 1.915

Total 70 10.04 1.821

Follow up 1 Control 35 10.60 1.769
Intervention 35 13.74 1.521

Total 70 12.17 2.278

Follow up 2 Control 35 10.54 1.868
Intervention 35 13.71 1.526

Total 70 12.13 2.328

Mean knowledge score

16
14 —s
12

10 .Z T —

8 94— Intervention gr.
6 == Control gr.
4
2
0 T T )
Baseline Follow up 1 Follow up 2

Time measurements

Figure 26: Effect of PEC program on the knowledge score

For analyzing the effect of the participatory eye care program on knowledge,
General Linear Model Repeated Measure was used. A significant positive effect was
found in the intervention group as shown in Table 20. Compared with baseline (time

1) in the same group, the intervention group obviously increased knowledge score
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(P <0.001) at follow up 1 (time 2) and follow up 2 (time 3). However, there was no
significant difference in the knowledge score between follow up 1(time 2) and follow
up 2 (time 3) of the intervention group.

In contrary, the result drawn from analysis showed that there was no
significant difference in the knowledge score of the control group between each time

measurements.

Table 20: Effect of the participatory eye care program on knowledge

95% Confidence Interval

Difference 2

Group o Q) Dh"\f/leiaezce Std. Sig 2 Lower Upper
time time (1)) Srker Bound Bound

Control 1 2 -.429 285 413 -1.129 271
3 -371 282 578 -1.065 322

2 1 429 285 413 -271 1.129

3 .057 227 1.000 -.501 615

3 1 371 282 578 -.322 1.065

2 -.057 227 1.000 -615 501
Intervention 1 2 -3.829*. .285 <.001 -4.529 -3.129
3 -3.800*. 282 <.001 -4.493 -3.107

2 1 3.820* 285 <.001 3.129 4.529

3 .029 227 1.000 -.529 586

3 1 3.800* 282 <.001 3.107 4.493

2 -.029 227 1.000 -.586 529

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.

*. The mean difference is significant at the .05 level.
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4.3.4 The effect of the participatory eye care program on attitude

Descriptive statistics and General Linear Model, Repeated measure were
used to analyze attitude of computer user staff in intervention and control groups.
Compared with in the same group, the mean attitude score of the control group at
baseline, follow up 1, and follow up 2 were in a level of neutral attitude at 38.51,
38.31, and 37.63 respectively. While the mean attitude score of the intervention group
at baseline was in a level of neutral attitude at 37.54, and after PEC program
implementation the mean attitude score was increased at follow up land follow up 2
which were in a level of concern attitude at 48.09, and 48.20 as shown in Table 21

and Figure 27.

Table 21: Mean attitude score in intervention and control groups at different time

Time Group ) _ Mean sD
measurements attitude score

Baseline Control 35 38.51 3.257
Intervention 35 37.54 4.435

Total 70 38.03 3.893

Follow up 1 Control 35 38.31 4.477
Intervention 35 48.09 4.217

Total 70 43.20 6.547

Follow up 2 Control 35 37.63 4.863
Intervention 35 48.20 4.129

Total 70 42.91 6.957
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Figure 27: Effect of PEC program on the attitude score.

For analyzing the effect of the participatory eye care program on attitude,
General Linear Model Repeated Measure was used. A significant positive effect was
found in the intervention group as shown in Table 22. Compared with baseline (time
1) in the same group, the intervention group obviously increased attitude score ( P
<0.001) at follow up 1(time 2) and follow up 2 (time 3). However, there was no
significant difference in the attitude score between follow up 1(time 2) and follow up
2 (time 3) of the intervention group.

In contrary, the result drawn from analysis showed that there was no
significant difference in the attitude score of the control group between each time

measurements.



Table 22: Effect of the participatory eye care program on attitude

&4

95% Confidence Interval

Difference 2

Group o 0) Di?f/leerz?lce Std. Sig Lower Upper
time  time (1-J) Error Bound Bound

Control 1 2 200 564 1.000 -1.184 1.584
3 .886 761 746 -.983 2.754

2 1 -.200 564 1.000 -1.584 1.184

3 686 680 950 -.982 2.354

3 1 -.886 761 746 -2.754 983

2 -.686 680 950 -2.354 982

Intervention 1 2 -10.543*, 564 <.001 -11.927 -9.159
3 -10.657* 761 <.001 -12.526 -8.788
2 1 10.543* 564 <.001 9.159 11.927

3 -114 680 1.000 -1.782 1.554
3 1 10.657* 761 <.001 8.788 12.526

2 114 680 1.000 -1.554 1.782

Based on estimated marginal means

a. Adjustment for multiple comparisons: Bonferroni.

*. The mean difference is significant at the .05 level.

4.3.5 The effect of the participatory eye care program on practice

Descriptive statistics and General Linear Model, Repeated measure were

used to analyze practice of computer user staff in intervention and control groups.

Compared with in the same group, the mean practice score of the control group at

baseline, follow up 1, and follow up 2 were in a level of poor practice at 27.63, 27.51,

and 27.29 respectively. While the mean practice score of the intervention group at

baseline was in a level of poor practice at 28.49, and after PEC program

implementation the mean practice score was increased at follow up l1and follow up 2

which were in a level of fair practice at 38.03, and 37.06 as shown in Table 23 and

Figure 28.



&5

Table 23: Mean practice score of intervention and control groups at different time

measTJIrr:renents Group : pracIEt/iI((:ae‘;J1 gco re SD

Baseline Control 35 27.63 3.388
Intervention 35 28.49 3.951

Total 70 28.06 3.679

Follow up 1 Control 35 27.51 3.883
Intervention 35 38.03 3.053

Total 70 32.77 6.330

Follow up 2 Control 35 27.29 4.866
Intervention 35 37.06 3.702

Total 70 32.17 6.530

Mean practice score

40

35 /
30

ﬁ—r -

25

20 == ntervention gr.

15 == Control gr.

10

5

O T T 1
Baseline Follow up 1 Follow up 2

Time measurements

Figure 28: Effect of PEC program on the practice score

For analyzing the effect of the participatory eye care program on practice,
General Linear Model Repeated Measure was used. A significant positive effect was
found in the intervention group as shown in Table 24. Compared with baseline (time
1) in the same group, the intervention group obviously increased practice score (P
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<0.001) at follow up 1(time 2) and follow up 2 (time 3). However, there was no
significant difference in the practice score between follow up 1(time 2) and follow up
2 (time 3) of the intervention group.

In contrary, the result drawn from analysis showed that there was no
significant difference in the practice score of the control group between each time

measurements.

Table 24: Effect of the participatory eye care program on practice

95% Confidence Interval

Difference 2
Group o ) Dh"\f/leiaezce Std. Sig 2 Lower Upper
time  time (1-)) Error Bound Bound
Control 1 2 114 483 1.000 -1.070 1.299
3 343 633 1.000 -1.210 1.896
2 1 -114 483 1.000 -1.299 1.070
3 229 503 1.000 -1.007 1.464
3 1 -.343 633 1.000 -1.896 1.210
2 -.229 503 1.000 -1.464 1.007
Intervention 1 2 -9.543*, 483 <.001 -10.727 -8.358
3 -8.571* 633 <.001 -10.124 -7.019
2 1 9.543* 483 <.001 8.358 10.727
3 971 503 173 -.264 2.207
3 1 8.571* 633 <.001 7.019 10.124
2 -971 503 173 -2.207 264

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.

*. The mean difference is significant at the .05 level.

The results demonstrate that the intervention group performed significantly
better than the control group. The participatory eye care program could contribute to
reduce eye strain symptoms and improved the knowledge, attitude, and practice of

computer user staff after program implementation.
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CHAPTER V
DISCUSSION, CONCLUSIONS, AND
RECOMMENDATIONS

The main objective of this study was to develop strategies to reduce the rate
of eye strain in computer user staff by a participatory approach of computer user staff
and other stakeholders at Sukhothai Thammathirat Open University, Thailand.

The specific objectives of the study were to (1) determine the prevalence of
eye strain in computer user staff, (2) determine the factors contributing to eye strain,
opinion and strategies to reduce eye strain, (3) develop a participatory eye care (PEC)
program by a participatory approach of computer user staff and other stakeholders,
and (4) compare KAP scores, and eye strain symptoms before and after the PEC

program implementation.

5.1 Discussion

This chapter discusses on current prevalence rate, factors contributing to eye
strain, strategies associated with eye strain, opinions and desired measures of
computer user staff, as well as a participatory eye care program that proposed for
reducing eye strain am on g computer user staff at Sukhothai Thammathirat Open

University, Thailand.

5.1.1 Prevalence rate of eye strain among computer user staff

Rapid technological innovation in the computer industry in the twentieth
century has led to a drastic change in the educational sector, resulting in advert use of
this technology for instruction and educational services in schools and universities
[64].

Increased use of computers has led to an increase in the number of people
suffered from eye strain and ocular complaints which are being grouped together as
computer vision syndrome (CVS) [65]. The Occupational safety and health
administration department, an agency of the United States Department of Labor has

defined CVS as a complex of eye and vision problems that are experienced during and
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related to computer use; it is a repetitive strain disorder that appears to be growing
rapidly, with some studies estimating that 90% of the 70 million US workers using
computers for more than three hours per day experience CVS in some form [65].

This study reveals a high prevalence of eye strain of 84.7% of the study
participants that is still high comparable to the previous surveys reported between
2006 and 2015. In Thailand eye strain and ocular complaints in computer users ranged
from 24.4 to 96.4% [66-68]. The results from this study show consistent findings with
a cross sectional survey study in Malaysia, 89.9% of students from five universities
experienced symptoms related to Computer vision syndrome (CVS) [60].
In worldwide, other studies have found similar results for eyestrain and ocular
complaints in computer users which were reported between 40.0 % and 97.8% [75-
78].

Sukhothai Thammathirat Open University ( STOU) is one of two open
universities in Thailand that has enabled the development of individuals and
communities throughout Thailand and beyond. This heightened level of interest has
led STOU to introduce a variety of educational technologies, including e-learning and
webcast (e-tutorial), to provide learning opportunities to those students on a wide
scale [15]. Given the high prevalence of eye strain in computer user staff, our finding
is reasonable considering the fact that 50.77 % of staffs are working with computer.
Accordance with other studies which found that the extensive use of computers as a
tool in teaching and learning activities in universities leads to the extent of related
health complaints including ocular discomfort, muscular strain and stress [69, 79].

Eye strain in employees who work with computers must be recognized as a
growing health problem [2, 8, 80, 81]. In this study, smarting was the symptom most
frequently reported — (75.9%), aching (68.5%) and dryness (59.3%). Other related
symptoms including eye fatigue, blurred vision, and headache were reported by
66.8%, 57.6% and 61.4% of the respondents respectively. Consistent with the results
of other studies indicating that symptoms of eye strain are the most commonly
reported complaints among computer users. Blurred vision, dry eyes, burning
sensation, redness of eyes and headache are the main symptoms resulting from

prolonged or improper use of computers. [2, 60, 70, 82].
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5.1.2 Factors contributing to eye strain

The current study found that the significant factors associated with eye strain
were hours of computer use per day, hours of continuous work with computer and
distance between eyes and monitor.

The majority of the participants (92.9%) reported working with computer for
three or more hours a day that was a considerable factor leading to eye strain in
accordance with the report by NIOSH in 1994 which reported that 88% of 66 million
people who work at computers for more than three hours a day were suffering from
eye strain [83]. Ninety (90) percent of university students in Malaysia experienced
symptoms related to Computer vision syndrome (CVS), which was seen more often in
those who used computer for more than 2 hours continuously per day [84].

The study results are in accordance with a majority of the studies that have
shown that the prevalence of eye strain is associated with increase in the time spent on
computers, using computers for prolonged periods of time can lead to eye-related
problems include: eyestrain, headaches, weak and tired eyes, and blurred vision, sore
neck, and fatigue. [69, 85-87]. In addition to the duration of computer work is directly
related to eye strain, some studies also indicate that longer duration tends to result in
long-lasting visual complaints [75, 88-91].

Increased incidence of eye strain has been found in the present study when
computer is viewed at a distance not in the range of 50-70 centimeters. This result is
in accordance with some studies reported that with shorter and the longer viewing
distance, eye strain and the visual complaints increase [69, 92]. These problems can
be explained as those changes of tonic vergence are more specifically related to
subjective feelings of eyestrain. The ideal viewing distance from the screen has been
suggested to be about 50-70 centimeters, when the accommodation and vergence are
at physiological resting state [69, 93]. The closer the monitor is to the eyes, the harder
the eyes have to work to accommodate with it. These problems can be explained as
that close distance causes an excess accommodation, thus leading to overworking of
the ciliary muscles of the eye, therefore inducing the symptoms of ocular complaints
as eye strain and headache [75]. Similarly, this study also found a significant
association of eye strain in the subjects who did not maintain a proper distance of 50-

70 centimeters from the monitor and eye.
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The height and the inclination of the computer monitor have also influence on
the visual discomfort. Some studies done between 1990 and 2013, reported that the
visual discomfort has a correlation with the height and the inclination of the monitor.
The researchers found that the complaints were less when the subjects maintained the
top of the monitor level below the eyes, and a significant association was found for
eyestrain. Therefore a downward gaze was recommended so as to work comfortably
on a visual display terminal [75]. The United States Occupational Safety and Health
Administration (OSHA) has recommended that the center of the monitor should be
located at about 1 5-2 0 degrees below horizontal eye level, so that the downward
viewing angle is greater than 60 degrees [94].

The glare and the reflections on the computer screens can also cause eye
strain. The cathode ray tube (CRT) monitors cause more glare and potential strain
issues due to the screen dynamics. Studies have found that using antiglare and no
reflections screens are the important factors for an optimal visual display design [75].
However, the type of monitors used by all subjects in the present study was liquid
crystal display (flat-panel LCD screens) which eliminating glare and reducing screen
flicker by the higher refresh rate.

The association of other factors with eye strain also reported in several studies
that eye strain was to be higher in the older group of computer users and in females.
Accommodative and vergence dysfunction are found to be more prevalent in females
thus increasing their risk of having moderate to high visual discomfort [69]. However,
the results of this study and some studies by Bhanderi and Agarwal [75, 88] did not
find any significant with the age and gender of the subjects with eye strain and these
ocular complaints. Therefore this issue should be addressed for future studies.

5.1.3 Strategies associated with lower rates eye strain

In the present study, approximately 30% of respondents reported taking
regular rest breaks, followed by doing eye exercises (27.5%), reduce personal risk
factors (23.4%). Smaller percentages reported improving workstation (15.3%) and
improve computer workstation (14.2%), which corresponds with the results of the

initial survey in the first phase, found that the majority of the respondents indicated



91

that computer workstation, lighting, and thermal comfort were suitable — 69.2%,
89.2%, 77.6% respectively.

Strategies significantly associated with a lower rate of eye strain were doing
eye exercises and taking regular rest breaks. The main cause of eye strain is fatigue of
the ciliary and extra ocular muscles due to the prolonged accommodation and
vergence required by near vision work [8]. Doing eye exercise may help relieve
tension accumulated in the ciliary muscles of the eye. In addition, eyestrain during
visually demanding computer work is related to the orbicularis oculi muscle. There
were significant positive correlations between eye-related tiredness and orbicularis
oculi muscle load and eye-related pain and muscle blood flow. Muscle pain
development during demanding, short term interventions like eye exercises relieve
strain on the eyes and also refresh the mind reflected by improvement in the visual
reaction time [95, 96]. In addition, some study found that looking at far objects in-
between the work was significantly associated with less frequency of computer vision
syndrome symptoms [84].

Another one of the significant strategies for reducing eye strain is taking
regular rest breaks, in accordance with the study by Galinsky and colleagues [60]
reported that supplementary breaks reliably minimized discomfort and eye strain
without impairing productivity. In fact, it was found that there was actually a slight
increase in work rate after the rest breaks which more than compensated for any time
lost taking the break [78].

Henning et al (1989, 1997) also investigated micro- breaks and found that they
were instrumental in reducing fatigue and frequent short breaks from continuous
computer-mediated work can benefit worker productivity and well-being when the

breaks integrate with task demands [97]. Taylor Kevin et al (2013) conducted an

Overview of the research on repetitive strain injury (RSIl) and the effectiveness of

breaks. The authors looked at the effect of introducing supplementary breaks to a
working regime and concluded that: "In addition to their positive effects on ratings of
musculoskeletal discomfort supplementary rest breaks also led to decreased levels of

eye soreness and visual blurring™ [78].
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The effectiveness of micro-breaks/ supplementary rest breaks has been studied
in detail. The conclusions were that more frequent micro-breaks produced the greatest
reduction in discomfort [97]. However, there is questionable that how often breaks
should be especially for computer user staff in educational sectors to reduce eye
strain.

The noticeable finding of this study was that the respondents who reported that
they improve computer workstation to reduce the discomfort of the eyes had symptom
of eye strain as much as 88.9%. Similarly, 87.7% of the respondents who reported

*“ adjustment of computer and monitor’” were suffered from eye strain. The reason

they use these strategies was probably resulted from inappropriate computer
workstation and working environment which may be contributing factors causing eye
strain. According to the studies of Mocci in 2001 and Han in 2013 [98, 99], some part
of the complaints about visual health reported by computer user staff are likely
indirect expressions of psychological discomfort related to working conditions,
including uncomfortable room temperature, poor air quality and noise.

Regarding working conditions in the workplace, the Ministerial Regulation on
the Prescribing of Standard for Administration and Management of Occupational
Safety, Health and Environment in Relation to Heat, Light and Noise B.E. 2549
(A.D.2006) stipulates that work being performed by an employee, which is
characterized as a light work (i.e., typing work, recording of data) shall have the
average heat level of not exceeding 34 degrees Celsius of the wet bulb globe
temperature (indoor WBGT), which is the temperature measured in degree Celsius
inside the building having the heat level of 0.7 time of the temperature read from the
naturally wet bulb globe thermometer plus 0.3 time of the temperature value read
from Globe Thermometer. [100]. While the United States Occupational Safety and
Health Administration (OSHA) recommended that ambient indoor temperatures for
office work should range between 68° and 74° F (20° and 23.5° C) during heating
season and between 73° and 78° F (23° and 26° C) during the cooling season, relative
humidity of the air between 30% and 60% [101].
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5.1.4 Effectiveness of the participatory eye care program

In this study, results from the baseline survey and a participatory approach
were used to develop a participatory eye care program that brings a coalition of
stakeholders together to design a program that meets their needs.

The participatory eye care program consists of four elements: (1) a training
course on “Eye care for computer users”, (2) instructional material designed in form
of mini book on “Eye care manual for computer users”, (3) additional rest breaks with
break reminder, and (4) media for integrated eye-neck exercises include mouse pad
and a video compact disc (VCD).

A quasi-experiment was conducted to assess whether this participatory eye
care program could reduce eye strain and produce any improvement on eye strain
knowledge, attitude, and practices. Staffs with permanently under medication include
analgesics, antidepressants and hypnotics were not included in this study. The reason
is because there was substantial evidence that those drugs have analgesic effects in
diverse types of chronic nonmalignant pain such as headache which is an expression
of some minor tension and eye strain [102].

Findings demonstrated that the intervention group performed significantly
better than the control group in reducing eye strain and enhancing knowledge,

attitude, and practice scores.

5.4.1.1 The effect of the program on eye strain symptoms

The effect of the program on eye strain symptoms was analyzed for baseline,
follow upl ( week 4) , and follow up 2 ( week 8) after the PEC program
implementation. There was no significant difference in eye strain symptoms of
intervention and control groups at baseline (y* = 0.402, p-value = 0.526). However,
significant differences were found between intervention and control groups at follow
up 1 ()2 = 18.651, p-value < 0.001) and follow up 2 (3> = 18.651, p-value < 0.001).
The results demonstrate that the intervention group performed significantly better than
the control group in decreasing eye strain rates.

Based on the results of the experiment, the success of the participatory eye
care program could be due to the fact that it combined with the strategies positively

and significantly associated with a lower rate of eye strain include doing eye
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exercises and taking regular rest breaks that has been discussed in 5.1.3 ( Strategies
associated with lower rates of eye strain).

The development of the integrated eye-neck exercises was supported by the
earlier studies. Gosewade N B. et al. (2013) conducted the study to evaluate the effect
of eye exercise techniques along with pranayama which consisted of palming,
blinking, and deeply breathing. The study results suggest that short term interventions
like eye exercises and breathing exercises (pranayama) relieve strain on the eyes and
also refresh the mind reflected by improvement in the Visual Reaction Time (VRT)
[103]. This can be explained by the fact that accommodation is an active process and
stationary position of the eyes can lead to fatigue of accommodation. Relief can be
obtained from continual visual accommodative spasm and glare from monitor by
varying the focal point of the user [69, 104, 105]. It has been recommended that the
user looks at a distant object away from the screen at least once every %2 to 1 hour [69,
106].

Besides that, the elements of the participatory eye care program are also
corresponded with the results of the initial survey indicated that majority of staffs
reported that the measure they needed the most was extra breaks with break reminder,

84 %. Followed by providing instructional materials about eye exercises, and
organizing training courses on computer eye strain — 81 %, and 48%, respectively.

The media for integrated eye-neck exercises were developed into two types include
mouse pad and a video compact disc (VCD), these were comply with the consensus of

stakeholders by the participation approach in this study.

5.4.1.2 The effect of the program on knowledge, attitude, and practice

In this study, the following operational definitions were used; Knowledge: the
knowledge that the respondents had regarding the prevention of eye strain, Attitude:
the feeling and beliefs of respondents with regard to the prevention of eye strain,
Practice: the actions intended to do in order to prevent eye strain.

Following the experiment in the intervention and control groups, the
knowledge, attitude, and practice scores of the intervention group were significantly

improved. Compared with in the same group, the mean scores of the control group at
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follow up 1, and follow up 2 were in a level of satisfactory knowledge, neutral
attitude, and poor practice as same as at baseline.

The interest point of the present study is that at baseline the practice scores of
the intervention group and the control group were at poor level in spite of having
satisfactory knowledge and neutral attitude. These results are consistent with the
earlier research by Bali J. et.al aimed to study the knowledge, attitude and practices
(KAP) towards computer vision syndrome prevalent in 300 Indian ophthalmologists.
The study found that the chief presenting symptoms were eyestrain (97.8%), all the
doctors who responded were aware and more informed of symptoms and diagnostic
signs but were misinformed about treatment modalities [70].

However, in this study after PEC program implementation the mean scores of
the intervention group at follow up land follow up 2 were increased to a level of good
knowledge, concern attitude, and fair practice. This could be explained by the fact
that the participatory eye care program consisted of the training course on computer
eye strain at the beginning of the program to provide knowledge on both theory and
practice. The course content included: symptoms of eye strain, causes and risk factors,
and preventive measures. This program also provided instructional materials: mini
book on the topic “Eye care manual for computer users”. These elements might be
involved in increasing the knowledge and attitude scores in the intervention group.

The important factors that could contribute to increasing the practice score
were that the computer user staff in the intervention group were reminded by the
audio-visual break reminder with both sound and text to take regularly scheduled
breaks and do integrated eye and neck exercises. The study results are consistent with
the study of the effects of micro-breaks on computer users in terms of reduced
discomfort by McLean L. et.al (2001). This paper reported that scheduled breaks were
found to be generally more effective than allowing the worker to take breaks on their
own [56].

In addition, the important factor that may benefit the effectiveness of the
participatory eye care program is that a participatory approach to stakeholder

engagement was used to develop the program in this study. The success of the
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program is consistent with numerous studies indicating that the rationale for and key
advantages of community-based participatory research include [107-111]:
1) Enhances the relevance and use of the research data by all stakeholders
involved.
2) Joins participants with diverse skills, knowledge, and expertise to address
complex problems.
3) Improves quality and validity of research by engaging theory and local
knowledge based on the experience of stakeholders involved.
4) Knowledge gained can be used by all participants involved to direct
resources and influence policies that will benefit the organization/

community.

5.2 Conclusions

Based on the results of the study, the high proportion of eye strain makes it
necessary to raise concerns of eye strain especially for computer user staff in
educational institutions which currently, computers are used extensively to support
the educational academic services.

The participatory eye care program consists of four elements that, together,
provide the strategies positively associated with a lower rate of eye strain include: (1)
a training course on “Eye care for computer users”, (2) instructional material designed
in form of mini book on “Eye care manual for computer users”, (3) additional rest
breaks with break reminder, and (4) media for integrated eye-neck exercises include
mouse pad and a video compact disc (VCD). Moreover, the program was specifically
designed to meet the needs of computer user staff in Sukhothai Thammathirat Open
University, Thailand.

This study offers evidence that the participatory eye care program is effective
in improving the knowledge, attitude, and practice scores of computer user staff, as
well as reducing eye strain symptoms. The composition of all strategies significantly
associated with a lower rate of eye strain through the participatory approach made it a
successful program for the computer user staff in the study. It is recommended that
the participatory eye care program can be applied to use as a preventive tool to

reduce eye strain among computer users in other sectors.
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5.3 Limitation

The present study had some certain limitations. Since the evaluation of eye
strain was self-reported that may had led to self-reporting bias and subjectivity.
However, the researcher had attempted to control the bias by means of using standard
definition for specific symptoms of eyestrain and interviewing by 6 trained research
assistants.

There was also the limitation that the low proportion of male participants
might affect to the generalization on gender of this study. These limiting factors

should be taken into account for future studies.

5.4 Recommendations

The findings of this study would be able to:

1) Recognize the prevalence of and factors contributing to eye strain among
computer users in an open university in Thailand.

2) Offer a new practical program to prevent eye strain among educational
staffs who work with computer.

3) Improve the understanding of eye strain for computer users and the general
public to be aware about their health and the measures to prevent computer
eye strain.

4) Expand surveillance and strategies to decrease the prevalence of eye strain

among computer users.

Recommendations for program implementation:

Factors essential for other organizations in the application of the participatory
eye care program include the awareness of eye strain and the policy set by the top
level of management through a series of activities geared toward a mission and
results. Support from an executive level and stakeholder involvement increase the

successful of program implementation.
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Recommendations for future research:

More research on the detail and effectiveness of eye care program is needed
among the computer user staff in the other groups who are working in the industrial
and the service sectors which the nature of work and corporate culture are different
from the samples in this study. This study did not include social media used which
may be one of interference variables that should be taken into consideration for future

study design.
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Questionnaire for phase Il (Quasi-experimental research)
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APPENDIX C

Guideline for the participatory meeting
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APPENDIX D

Eye care manual for computer users
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Instruction to set up audio-visual break reminder

Break reminder was used to warn computer user staff to take additional rest

breaks during computer work. The audio-visual break reminder with both sound and

text can be installed by using Alarm Clock 4 Free which is available as a free

download from http://free-alarm-clock.en.softonic.com/
Program installation and time setup can be done according to the procedure

below.

1. Go to website http://free-alarm-clock.en.softonic.com/

2. Click DOWNLOAD for Free Alarm Clock.

http://download.cnet.com/Free-Alarm-Clock-Portable/3055-2350_4-75416169.htmi?tag=pdl-redir 0O ~ C

File Edit View Favorites Tools Help

&)

More Products to Consider

{,_5 a http--biotech-health B An overview of the resear.. = Effect of Various Eye Exerc... = Computer vision syndrom... = Computer Use and Visi

¥ Download . I

Download Now *

Free Alarm Clock @

Set unlimited numbers of alarm clocks on
Windows:

Alarm

Set up alarm clock with customized sound
and message.

Q

1 »

Free Countdown Timer

Set up countdown timers to receive alert of
mportant events...

Free Stopwatch
Measure fiming precisely with minimal
complications.
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3. Click “Run” button.

Packed | Type | Maodified CRC32
File folder
File folder 3/12/2558 20:49
File fol
290 Text D4 Open File - Securil)rT\‘_ [
1878 Text
182113 Appli Do you want to run this file?

16022 Appli
20,269 Appli
107170 Appli

Iﬂ Mame: ..454\FreeAlarmClockPortable\FreeAlarmClock.exe
Publisher: Comfort Software Group
Type: Application
From: C\Users\ASUS\AppData\Local\Temyp\RarsExa0 4...

Run | Cancal |

potentially ham your computer. Only nun software from publishers

@ While files from the: Intemet can be useful, this file type can
you trust, What's the risk?

4. There will be “Welcome to the Free Alarm Clock 4.0.1.0 Setup Wizard”

shown on the screen, then click “next button”.

Bl iz &

T Caption Heading 1 Heading 2 Heading 3 Heading 4

T | Paragraph T | Styles
T3 @ [ 170 @ 1 3 i 4 1 G (61 71 B 8 1 101 1l 1 12 13 1 14 iki5s 1 i
— = rest
p - Free Alarm Clock 4.0.1.0 (e
d and

Welcome to the Free Alarm Clock '} a free
4.0.1.0 Setup Wizard
This will install Free Alarm Clock on your computer.

Itis recommended that you dose all other applications before e
continuing.

Click Next to continue, or Cancel to exit Setup.




5. On additional icons, select “create a desktop icon” and “Next” button.

o0 [0 1F 03031 +4 1516 1T 1 B 1 +8 1 10 1 il 112+ 1 13- 1 -1 1415
al rest
Setup - Free Alarm Clock 4.0.1
d and
Select Additional Tasks fr
Which additional tasks should be performed? jg2 free
116169
Select the additional tasks you would like Setup to perform while installing Free Alarm
Clock 4.0. 1.0, then dick Next.
[~

Additional icons:

Create a desktop icon

Free Alarm Clock,

6. Then, it is ready to install, click “Install” button.

Mailings Review View E-THESIS EndMote X7 Acrobat
AaBbCcl AaBbC AaBhCcl AaBbCcl AaBbCcl 4
T Caption Heading 1 Heading 2 Heading 3 Heading 4
T | Styles
N R N OIS T RS ¢ SIS NS E S X % O |

rest

Setup - Free Alarm Clock 4.0.1.

Ready to Install

Setup is now ready to begin installing Free Alarm Clock 4.0.1.0 on your
computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Additional tasks:
Additional icons:
Create a desktop icon

4

Free alarm Clock
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7. Click “Finish” button.

I | Paragraph I | Styles
g1 e 1 -3 141561 F- 1 8- 19 11011 1121 13 1 14 |
H— 7 7 7 7 7 7 ; 7 ;
Ehr.—| nal rest

Q Setup - Free Alarm Clock 4.0.1.0

d and

Completing the Free Alarm Clock i} a free
4.0.1.0 Setup Wizard

416169
Setup has finished installing Free Alarm Clock 4.0, 1.0 on your
computer. The application may be launched by selecting the
installed icons. a

Click Finish to exit Setup.

Launch Free Alarm Clock
Hot Alarm Clock on the Web

8. Open the program and setup time for breaks by clicking “Add” button.
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File M#rm  Options  Help

@ add [edt @oelete | [cone | £ @ | @ Hot alarm Clock

19/7/2016 9:45 . - Winawen 30 TufiAs { Birds

1nizianas 1 2 P 1=

Vingue 30 Juiie: Alarm - 20/7/2116 13:45 a_
M 9:45 Birds
Weekdays Time
vEmseuENdinauELg 15 uwnine P —
= 13:45
v 10:15  Fue =
Weekda
sy = — Repeat
vingnoen 30 Juviez
v 11:00 Bells1 7] Every uns
Weekdays Every aans
Alarm Every ws
v 11:30 Bells1 [¥] Every wawaus
Every Ang
VinuzRey [C]Every wand
v 12:00 Bellst [ Every avind
Weekdays
Label:
Alarm
Show message
Sound (File, Directory, URL):
Bells1
urn on the volume ———{ |- 86%
Snooze
Wake up computer from a sleep mode
Turn on the monitor power
[ @ oo (o]
Next 3 Alarms: R ——hNNm———w——mmLmNNN————————
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9. The schedules of additional rest breaks based on the participatory approach
are as follows;
1) 30 second- break every 30 minutes of computer work at 9:45, 11:00,
11:30 in the morning, and at 13:45, 14:15, 15:30, 16:00 in the afternoon.
2) 15 minute — rest break at 10:15 in the morning, and at 14:45 in the

afternoon.

Hard Disk Drives (2) Eile  Alarm  Options  Help

@add [ Edt @oeete | [cone | 3 © | &) HotAlarm Clock

Systern (C)
# 506 GB free of 151 G2 vinahaen 30 Juiee
v 9:45 Birds
Devices with Removable Storage (2) Weekdays

wisen udndainenuaEng 15 uiine

&4
$ DVD RW Drive (F:) v 10:15 Bells1
= Weekdays
Network Location (1) Vinanae 30 Juide
v 11:00 Bells1
. OET_HOMES (\\titanium) (W) Weekdays
= = -
30 Juisiz
- 423 GB free of 1.00 TB J vindua
11:30 Bells
Weekdays
nuavinAzIcE
v 12:00 Bellst
Weekdays
Yinanuen 30 Jurids
v 13:45 Bells1
Weekdays
vinanuen 30 Juwiss
v 14:15 Bells
Weekdays
wisen udndainenuaEng 15 uiine
v 14:45 Bells1
Weekdays
Yinanuen 30 Jurids
v 15:30 Bells1
Weekdays
vinanuen 30 Juniss
v 16:00 Bells
Weekdays
Tlananannunas
v 16:30 Bellst

Weekdays

Next 3 Alarms:

15/8/2014 10:15 A, - wiwisen wandayinauaime 15 uifiaz / Belsl
15/8/2014 11:00 &, - vinanaen 30 Tundiez /Bels1

15/8/2014 11:30 @, - Az 30 Tundiaz /Belsl

10. The installation has been completed. After that there will be sound and
messages shown on the monitor to warn computer users to rest their eyes

at the set up time.
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Video Script

Integrated Eye-Neck Exercises for Computer Users
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APPENDIX G

Media for doing Integrated eye-neck exercises

(Mouse pad)
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APPENDIX H

Log sheet for intervention group
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