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Ozet

Ekranli cihazlarin kullanimi diinyada yaygin olarak kullanilan bir ofis aracidir. Gorsel Ekran Terminali (GET) olarak da bilinir. GET kullanim, yiiksek
diizeyde dikkat ve konsantrasyon ihtiyact ve siirekli oturarak ¢alisma nedeniyle saglik tehlikelerine neden olur. Sirt agrisy, iist ekstremite bozukluklari, g6z
sorunlari, yorgunluk ve stres gibi kas-iskelet sistemi rahatsizliklart GET kullanicilarinda yaygindir. Bilgisayar siklikla kullanilan bir goriintiileme cihazidir
ve Bilgisayar gorme sendromu (BGS) 6nde gelen bir mesleki saglik sorunu olarak ortaya ¢ikmistir. BGS’nun belirtileri arasinda kuru goz, goz yorgunlugu,
bulanik gérme, ¢ift gorme, gozlerde kizariklik, gozlerde yanma ve batma hissi, gdzyaslarinda artis veya azalma, ¢ift gérme, odak degistirmede gecikme ve
renk algilama diizensizlikleri ve yakin goriiste bozulma bulunur. Ekranli araglardan kaynaklanan riskler, is merkezinin dogru sekilde kuruldugu ve diizenli
araliklarla molalarin verildigi saglikli ve giivenli ¢alisma kosullarinda 6nlenebilir. Diizenli egzersiz yapmak, kisa stk molalar vermek ve ekran filtresi kullan-
mak gibi basit 6nlemler, GET kullanicilarinda is kaynakl hastaliklar1 6nlemek igin 6dnemli basit miidahalelerdir. GET kullanimi hayatimizin sik bir pargasi
oldugundan, GET ile iliskili bozukluklara dikkat cekmek ve bunlart 6nlemek i¢in basit miidahaleler sunmak istedik.

Anahtar Kkelimeler: Bilgisayarli gérme sendromu, ergonomi, gorsel ekran terminali

Abstract

Screen devices are widely used office tools around the world. We are also known as Visual Display Terminal (VDTs). The use of VDT causes health haz-
ards due to the need for high levels of attention and concentration and constant sitting work. Musculoskeletal disorders such as back pain, upper extremity
disorders, eye problems, fatigue, and stress are common in VDT users. The computer is a frequently used display device, and computer vision syndrome
(CVS) has emerged as a leading occupational health problem. Symptoms of CVS include dry eye, eye fatigue, blurred vision, double vision, redness in the
eyes, burning and stinging sensation in the eyes, increase or decrease in tears, double vision, delay in changing focus and color perception irregularities,
and deterioration in near vision. Risks arising from screened vehicles can be avoided in healthy and safe working conditions where the work center is set up
correctly and breaks are taken at regular intervals. Simple measures such as exercising regularly, taking short frequent breaks, and using a screen filter are
important simple interventions to prevent work-related diseases in VDT users. Since VDT use is a frequent part of our lives, we wanted to draw attention to
VDT-related disorders and provide simple interventions to prevent them.
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INTRODUCTION

Vehicle with screen; It refers to any tool that dis-
plays letters, numbers, shapes, graphics, and pictures
on its screen, regardless of the content of the process
applied (1). In international articles, screened vehicles
are called VDTs (Visual Display Terminal), and their
health hazards are mentioned. Desktop computers used
in the office, laptops used for business purposes, tablets,
and smartphones, monitors of CNC machines, and im-
aging devices used for diagnostic purposes (ultrasound
devices used in hospitals, etc.) are within the scope of
screened devices (2).

In the regulations; It is defined as a person whose
main job is to work with screened devices and who uses
screened devices for a significant part of his normal
work (1).

Computers are one of the most widely used workplace
tools in the world. It has become a necessity in the twen-
ty-first century and is routinely used in a variety of or-
ganizations, including academic institutions, official de-
partments, and the financial system (3). In China, nearly
95.2% of businesses use computers for a wide variety of
professional and/or non-professional purposes in their
daily business (4). A recent report by the Korean govern-
ment showed that 70.3% of companies have at least one
computer, and in 78.3% of companies, more than 80%
of employees use computers more than once a week (5).

HEALTH HAZARDS

Using VDT causes health hazards due to requiring
high levels of attention and concentration and con-
stantly sitting down. Musculoskeletal disorders such
as back pain, upper extremity disorders, eye problems,
fatigue, and stress are common in VDT users (2). In
a study in Serbia where 939 employees were evaluat-
ed, musculoskeletal system (55.8%), eye (27.3%), and
mental (7.1%) disorders were detected due to long-
term computer use (6).

VDT users also have cardiovascular and metabol-
ic health risks due to constant sitting work. Obesity,
Type 2 Diabetes, and long-term sitting cause minimal
leg muscle activity in the lower extremities, and this
prevents venous return, causing edema in the lower ex-
tremities (7).

EYE DISORDERS

In the 21st century, computers are one of the most
widely used office tools, and for this reason, computer
vision syndrome (CVS) has appeared as a leading oc-
cupational health problem (3). Approximately 60 mil-
lion people worldwide are affected by CVS, resulting in

decreased productivity in the workplace and reduced
employee quality of life. One million new cases occur
every year (8,9).

The American Optometric Association (AOA), CVS
is a collection of eye and vision disorders caused by ac-
tivities that occur during computer use. The symptoms
of CVS, also known as digital eye strain, which devel-
ops due to looking at a digital screen for a long time, are
defined as follows: dry and irritated eyes, eye fatigue,
blurred vision, double vision, redness of the eyes, burn-
ing or stinging sensation in the eyes, increased tearing
or decreased tearing, double vision, headache, neck,
shoulder and back pain, light/shine sensitivity, delay in
changing focus and color perception irregularities, and
impairment in near vision (3,10,11).

Looking at the screen for a long time reduces spon-
taneous blinking, which causes the tear film to become
unstable and causes dry eyes (4). CVS symptoms may
develop in 90 percent of individuals who use computers
for 3-4 hours a day (9).

CVS symptoms cause a decrease in work efficiency,
productivity, job satisfaction, and quality of life. Fac-
tors such as female gender, longer working hours, pro-
longed computer use, poor sitting posture, pre-existing
eye disease and contact lens use, failure to use a VDT
filter, failure to adjust computer brightness, and angle
of view of the computer monitor have been associated
with CVS (11).

MUSCULOSKELETAL SYSTEM
DISORDERS

Musculoskeletal disorders are a common problem
in the working population. Occupational musculo-
skeletal diseases (MSD) occur due to repetitive physi-
cal movements that cause damage to tendons, nerves,
muscles, and other soft tissues (12). When performed
for a long time and in the wrong position, it can be the
cause of many MSDs (13). Changes occurring in MSD
reduce the individual’s physical activity level and there-
fore functionality (14).

Risk factors for occupational MSD can be divided
into three: physical and ergonomic, psychosocial, and
personal risk factors. There are physical and ergonom-
ic risks such as repetitive movements, working in the
same position for a long time, and inappropriate table
and chair features (15). For those working with VDT;
individual, ergonomic, and work organization factors;
age, gender, female employees with children, using of
glasses, smoking, stomach-related stress reactions and
negative emotion, inadequate rest breaks in the organ-
ization, flexible and overtime work are among the fac-
tors associated with musculoskeletal disorders (16).
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Having improper posture (e.g. leaning forward) or
improper workstation setup (e.g. placing the keyboard
too low) causes stress in many body parts for VDT op-
erators. In the study conducted on the use of VDT, neck
discomfort (56.8%), shoulder pain (48.9%), and low
back pain (43.3%) were observed (17,4).

Musculoskeletal problems in the arms, neck, and
shoulders, and disorders in the hands and wrists are
common in computer users (7,18,19). In a study con-
ducted on Dutch computer workers, neck and shoulder
symptoms were found to be the most common in 33%
of cases, followed by hand complaints in 11% and upper
arm complaints in 12%, elbow complaints in 6%, lower
arm complaints in 8% and wrist complaints in 8% (20).

Carpal Tunnel Syndrome (CTS) symptoms may de-
velop in those who use keyboards and mice intensively
for long periods (21). In a study evaluating 60 people
using VDT in Egypt, the prevalence of cervical disor-
ders with or without radiculopathy was the most com-
mon disease (18.3%), followed by CTS (6.6%) (22).

In a study conducted in India where 400 people
working in insurance offices were evaluated, muscu-
loskeletal system symptoms due to continuous sit-
ting work were most commonly affected by the neck
(57.2%), shoulders (38.5%), upper back (28.5%) and It
was observed in the lower back (46.2%) (23).

282 participants who used computers for an average
of 6.68 + 2.10 hours in a working day were evaluated,
and neck (39.1%), back (31.0%), and waist (30.3%) pain
were the most common (24).

PSYCHOSOCIAL RISKS

Depressive and anxiety disorders are common men-
tal disorders that contribute to a serious burden of dis-
ease and lead to impairment in work and reduced qual-
ity of life (5).

Psychosocially, there are risks such as job dissat-
isfaction, increased work stress, increased workload,
lack of support from colleagues and supervisors, time
pressure, and lack of breaks. Personal risks include ad-
vanced age, being a woman, smoking, and being over-
weight (15). Computer workers vary in socioeconomic
status and job type. Occupation, education, and work
situation have a modifying effect on psychosocial risks
in computer work.

Working with a computer is a source of stress that
requires a lot of attention and concentration. Complex
and difficult tasks are required from highly skilled work-
ers via computers. In low-skilled workers, most comput-
er work is highly controlled and repetitive. These tasks
are monotonous but require constant attention. Both

areas cause job stress. Decreased physical activity while
working with a computer causes depression and anxiety.
Working with a laptop distracts individuals from social
interactions and increases the risk of depression. Hard-
ware or software problems increase stress and anxiety
in computer workers with high job demands. Sales and
service employees working in computer jobs face high
job demands and low job control. The mental health of
employees who deal with customers and complaints,
such as in call centers, is negatively affected due to low
job control and high demands. It has been observed
that employees who use computers for more than 3/4 of
their working time have a higher rate of Depressive and
Anxiety Disorder (DAD) (5,25).

VDT operators mostly work passively and monot-
onously and have high job demands, leading to stress.
As working hours increase, more work stress is ob-
served. The prevalence of job burnout is high in VDT
employees (4).

Work stress can lead to both physical and emotional
complaints. Work demands affect the severity and fre-
quency of VDT users’ complaints (26,27). Certain psy-
chosocial and cultural variables (e.g., job demands and
control, individual variables, individual values, work-
group culture) create occupational stress and, when
combined with physical load factors, lead to stress and
musculoskeletal disorders. Additionally, factors such
as inadequate control at work or lack of social support
have been reported to be the most common sources of
work-related stress (28).

Psychological factors play a role in asthenopia, but it is
difficult to define. There are symptoms such as heaviness
and redness in the eyes, blurred vision, dry eyes, and sud-
den double vision. Some environmental factors (lighting,
temperature, polluted air, humidity) were found to have
no effect. Coworker support has been shown to play a
moderating role in health complaints (26).

DISCOMFORTS CAUSED BY WORKING
WITH SCREENED DEVICES
ACCORDING TO PROFESSIONS

In internet companies; VDT workers are extremely
busy and their physical and psychosocial health is nega-
tively affected. Factors such as job duration, daily work-
ing hours, working distance from the screen, breaks
and rest, inappropriate postures, and sedentary and in-
tense work are associated with VDT-related symptoms.
With increased hours working with daily VDT, workers
report burnout, musculoskeletal pain, and eye discom-
fort. Long-term working hours significantly increase
back pain, wrist pain, hip pain, dry eyes, eye pain, job
burnout, and work stress (4).
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In Sri Lanka, two thousand five hundred office work-
ers working with computers in telecommunications
and computer training institutes were evaluated. More
than two-thirds of computer office staft were monitored
for CVS. CVS symptoms; pain in and around the eyes,
headache, blurred near vision, blurred distant vision,
dry eyes, painful/irritated eyes, red eyes, tearing in the
eyes, double vision, twitching of the eyelids and change
in vision colors, impairment in distance vision. It is ac-
cepted that these symptoms persist for at least 1 week,
intermittently or continuously, at least once a year (8).

In Sri Lanka, two thousand five hundred office
workers working with computers in telecommunica-
tions and computer training institutes were evaluated.
More than two-thirds of workers had CVS symptoms.
It is accepted that these symptoms persist for at least
1 week, intermittently or continuously, at least once a
year (8).

In a study conducted in Ethiopia, CVS symptoms
were observed in 70.4% of 416 lecturers working with
computers. Female gender, older age, time working in
front of the computer, and sitting down are associated
with CVS (9).

471 students using computers at the University of
Science and Technology were evaluated. Headache was
observed in 53.3% of the students, a burning sensation
in the eyes was observed in 54.8%, and eye fatigue was
observed in 48%. Headache caused work interruption
in 43.85% and eyestrain caused work interruption in
43.5%. When viewing the screen from a distance of
more than 50 cm, the frequency of headaches decreased
by 38%. When screen filters are not used, the incidence
of tired eyes increases by 89% (29).

As the duration of VDT use in hospitals increases,
the risk of back pain, wrist pain, headache, dry eye, eye
pain, occupational stress job burnout, and depression
increases. People who spend more than four hours with
VDTs have a higher risk of developing depression (30).

A cross-sectional study evaluating 420 medical sec-
retaries found that headaches, and neck, shoulder, and
lower back pain were significantly associated with in-
creased stress in the work environment. Age and work-
ing hours were significantly associated with neck and
shoulder pain. Sixty-three percent had experienced
neck pain sometime during the previous year, 15% had
almost constant pain, while 32% had experienced neck
pain only occasionally. Fifty-one percent experienced
low back pain (31).

Hospital automation secretaries have risky pos-
tures and activities such as long working years, work-
ing in non-ergonomic chairs and an intense workload,

keyboard and mouse use, repetitive movements, pro-
longed static posture, and wrong hand-wrist position.
The upper extremity is at risk for musculoskeletal sys-
tem complaints. In a study conducted on automation
secretaries in a hospital in Turkey, 143 people were
evaluated. 67.6% of the participants stated that they
had MSD complaints in the neck, 47.7% in the shoul-
der, and 32.1% in the hand and wrist within the last 12
months (15).

28 female medical secretaries (recording secretaries
or radiology report secretaries) working in a univer-
sity hospital in Turkey were evaluated and the preva-
lence of CTS was found to be 25%. It was observed that
neck, shoulder, and wrist MSD symptoms increased
as the study period and age increased. Shoulder MSD
complaints were found to be 3.4 times more common
in those working on a non-adjustable height chair. It
was found that shoulder area MSD complaints were 3.1
times more common in those who worked on a chair
without back or elbow support (21).

Among bank employees, the prevalence of CVS was
found to be 29.3%. Headache (45.4%), itching (38.6%),
photophobia (38.0%), blurred vision (37.3%) and eye
pain (28.0%) were evaluated as the most common
symptoms. There was a trend that CVS was more com-
mon in the female gender. CVS is 6 times more likely to
occur in people who use corrective lenses (11).

In a study conducted in Ethiopia, the prevalence
of CVS in university secretaries doing data entry was
found to be 73.9%. CVS symptoms were twice as com-
mon in computer users 7 or more hours a day. It was
also found to be related to age. Participants experi-
enced blurred vision (31%), eye fatigue (25%), head-
ache (22.2%), redness in the eyes (20.1%), watery eyes
(19.4%), and dryness in the eyes (13.4%), double vision
(8.8%), and eye irritation were detected in 7.7% (32).

In a study conducted in India, students who use
computers, employees who use computers in university
office departments, and bank employees were included.
Among 150 participants, eye fatigue (53.8%), itching
(47.6%), and burning (66.7%) were observed in those
who used computers for more than 6 hours (33).

282 computer office employees working at a mobile
telecommunications company and bank in Khartoum,
Sudan were evaluated. The most common complaints
were neck pain in 64% and shoulder pain in 41% (34).

PRECAUTIONS

Risks arising from VDT can be avoided in healthy
and safe working conditions where the work center
is set up correctly and breaks are taken at regular in-
tervals (2).
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The science of ergonomics, which is the harmony of
work with people, protects the employee from unnec-
essary and excessive strain. Ergonomics protects em-
ployee health and safety, increases job satisfaction, and
improves working conditions and the environment.
In this way, the mental and physical well-being of the
employee increases, thus increasing work performance
and efficiency (14).

To protect the health of VDT users, working envi-
ronments must be ergonomically corrected. To prevent
working for 4 hours or more without a break, stimulat-
ing software should be installed on computers, and en-
vironments and conditions where they can get up and
exercise should be provided (15).

In studies with VDT; Glare or disturbing reflections
should be prevented and adequate lighting should be
provided. Keyboard; It must be usable, adjustable, sep-
arable, and legible. It should be an adjustable chair. The
height of the table is determined by bending the elbows
to 90 degrees while the shoulders are relaxed. The feet
should be able to move easily, and if working standing,
loading on a single leg should be avoided (2).

Regular exercise not only strengthens muscles and
improves physical condition, but also reduces stress
and anxiety by activating the endocrine system. It re-
laxes the eye muscles and improves optical functions,
ultimately preventing ocular diseases. In some studies,
physical activity has been shown as an intervention in
the treatment of body pain and mood disorders in the
workplace. Regular exercise can significantly reduce
discomfort caused by physical and psychosocial dis-
orders such as musculoskeletal pain, decreased vision,
and job burnout. Pain discomfort and tension in the
neck, back, wrists, waist, and shoulders of the employee
can be prevented with regular exercise and can be re-
duced when it occurs. Physical activity reduces occupa-
tional stress and reduces symptoms of depression and
anxiety by improving coping strategies (4).

In improving working conditions, it is important to
reduce job demands and improve job control. This can-
not be achieved through the efforts of businesses and
individuals alone. Government support, including pol-
icies and regulations, is needed (5).

An important way to eliminate MSDs, CVS dan-
gers, and mental health problems is to develop health
programs. Programs should target three areas; First,
healthy lifestyle (stretching exercise, quitting smoking,
and adequate sleep time/quality). Secondly, increasing
awareness about the ergonomics of workstations (seat
height adjustment, desk height, keyboard and mouse
arrangement, screen brightness, and viewing distance).
Third, work organization (VTD working time, rotation
and shift work, job stress, and social support) (30).

One study has made recommendations to reduce
CVS symptoms in VDT workers, such as the 20/20/20
rule, which requires the individual to look at a distance
of 20 ft every 20 minutes for at least 20 seconds. The use
of anti-reflective/anti-glare glasses blocks the rays from
the VDT. Most of its employees who implemented pro-
tective measures were not monitored by CVS. The use
of a digital screen protector protects CVS (11).

It is recommended to use protective measures that
minimize exposure to electromagnetic force radiation
from VDT. As a minimum preventive measure, the use
of a screen protector is recommended for long-term
VDT users (11).

When VDT work time increases, VDT workers need
to take appropriate precautions, such as taking periodic
breaks, to prevent or alleviate eye symptoms. VDT us-
ers should be advised to take breaks and rest at regular
intervals when early symptoms (for MSD) appear (4).

In employees who use keyboards and have hand-
wrist complaints, CTS can be detected at an early stage
by performing intermittent median nerve measure-
ments with ultrasonography, which is a non-invasive,
cheap, and reliable method (21).

CONCLUSIONS

VDT is one of the most widely used workplace tools
in the world and our country. Health problems caused
by VDT can be prevented with simple interventions
such as ergonomics and exercise. Questioning the work
done by people who present with eye symptoms, mus-
culoskeletal systems, and psychiatric complaints is an
important step in identifying VDT disorders. We want-
ed to draw attention to the interventions necessary to
identify health hazards in VDT users and to reduce and
prevent them. This review may be important in guiding
other research.
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