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ABSTRACT    

There is growing body of evidence that usage of computers can 

adversely affect the visual health. Considering the rising number of 

computer users in Egypt, computer-related visual symptoms might take 

an epidemic form. In view of that, this study was undertaken to find out 

the magnitude of the visual problems in computer operators and its 

relationship with various personal and workplace factors. 

Aim: To evaluate the probable effects of exposure to electromagnetic 

waves radiated from visual display terminals on some visual functions.                                                                           

Subjects and Methods: hundred fifty computer operators working in 

different institutes were randomly selected. They were asked to fill a 

pre-tested questionnaire (written in Arabic), after obtaining their verbal 

consent. The selected exposed subjects were were subjected to the 

following clinical assessment: 1-Visual acuity measurements                

2-Refraction (using autorefractometer). 3- Measurements of the ocular 

dryness defects using the following different diagnostic tests: Schirmer 

test-,Fluorescein staining , Rose Bengal staining, Tear Break Up Time 

(TBUT) and LIPCOF test (lid parallel conjunctival fold).   A control 

group included hundred fifty participants, they are working in a field 

does not necessitate exposure to video display terminals.    

Inclusion criteria of the subjects were as follows: minimum three 

symptoms of computer vision syndrome (CVS), minimum one year 

exposure to (VDT, s) and minimum 6hs/day in 5working days/week. 
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Exclusion criteria included candidates having ocular pathology like: 

glaucoma, optic atrophy, diabetic retinopathy, papilledema           

The following complaints were studied: 1-Tired eyes. 2- Burning eyes 

with excessive tear production. 3-Dry sore eyes 4-Blurred near vision 

(letters on the screen run together). 5-Asthenopia. 6-Neck, shoulder and 

back aches, overall bodily fatigue or tiredness. 

An interventional protective measure for the selected subjects from the 

exposed group was administered, it included the following (1) 

Educational program that include instructions about room illumination, 

site of the screen and viewing distance and display resolution properties 

also taking rest for the eyes.(2) Local artificial tears eye drops and 

ointment use, with its lubricating and soothing effect that helps to 

overcome the eye fatigue and dryness. Reevaluation after diagnosis and 

intervention was performed as follows: after one, two, four and six 

months. 

The electromagnetic field of the VDT used by exposed subjects was 

measured by AC MILLIGAUSS METER MODEL UHS;. The range of 

frequency was in milligauss. 

 Results: Among the exposed subjects studied, 92% complained of tired 

eyes 37.33%compained of dry eyes, or sore eyes, 68% complained of 

headaches, 68% complained of blurred distant vision, 45.33% 

complained of asthenopia and 89.33% complained of neck, shoulder 

and back aches. Meantime control group complain was 18% of tired 

eyes, 21.33% of dry eyes & 12.67% of neck, shoulder and back aches.  
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Conclusion: Prevalence of computer vision syndrome was noted to be 

quite high among computer operators. Compared to those working in a 

field does not necessitate exposure to visual display terminals.                                                 

  Keywords: computer vision syndrome, computer operators, 

epidemiologic factors.  
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Introduction 

The number of computer users is rising exponentially worldwide and 

is expected to exceed 1 billion by 2010, up from around 670 million in 

2007, fueled primarily by new adopters in developing nations such as 

China, and India, according to analysts.  

 However, working at a computer terminal is not free from health 

hazards to eyes as it puts significant stress on visual functions. There is 

growing body of evidence that use of computers can adversely affect 

visual health. Dinesh J Bhanderi et al., (2008), Tamez Gonzalez S. et 

al., (2003). The adverse health effects on eyes include asthenopic 

symptoms such as eyestrain, tired eyes, irritation, redness, blurred 

vision and double vision Mocci F et al., (2001). 

Computers have increased the work efficiency and communications 

and have opened access to information like never before. Computer has 

become an integral part of office equipments. Because computer use is 

such a high visual demanding task, vision problems and symptoms 

have become very common at today's workplace. 

While computers have revolutionized our lives, they have also 

brought in some job-related complaints and symptoms.  

Computers have equaled the telephone in becoming the most 

indispensable piece of office equipment. Because computer use is such 

a visually demanding task, vision problems and symptoms have 

become very common in today's workplace. Most studies indicate that 

computer operators report more eye-related problems than do office 

http://www.ijo.in/searchresult.asp?search=&author=Dinesh+J+Bhanderi&journal=Y&but_search=Search&entries=10&pg=1&s=0
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workers who do not use a video display terminal (VDT). Do your eyes 

get fatigued, blurry, itchy or sensitive to light when you work at a 

computer? If so, you're not alone. 

 Several studies over the years have shown that one or more of these 

visual symptoms occurs in 75 to 90 percent of people working at a 

computer (Suheila A.Moneim; 2005). Twenty years ago, the advent of 

computers revolutionized the workplace. Until that time, office work 

had involved a range of activities including typing, filing, reading, and 

writing. Each activity was adequately varied in the requirements of 

posture and vision, posing a natural ―break‖ from the previous activity. 

The introduction of computers, however, has combined these tasks to 

where most can be performed without moving from the desktop, 

thereby improving quality, production, and efficiency. In fact, it is 

estimated that the 75% of all jobs in the year 2000 involved computer 

usage. The popularity and affordability of personal computers with 

internet capabilities at home has introduced even more computer users.  

Because of this extensive use of computers many studies have been 

conducted in an attempt to address questions concerning safety and 

health for video display terminal (VDT) users. The large majority of 

research has addressed the question of radiation levels from VDTs, 

known to emit many types of radiation including x ray-radiation, 

optical radiation, radio frequency radiation, very low frequency 

radiation, and extremely low frequency radiation. 

A number of investigators have indicated that visual symptoms 

occur in more than 50% of VDT workers, and nearly 88% of all 
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computer users will develop CVS at some time in their lives (Anshel, 

2005).   

As computers became part of our everyday life, more and more 

people are experiencing a variety of ocular symptoms related to 

computer use. This condition occurs when the viewing demand of the 

task exceed the visual abilities of the VDT user. The causes for these 

visual symptoms are a combination of individual visual problems, poor 

work-place conditions, and improper work habits. 

The American Optometric Association defines computer vision 

syndrome (CVS)  as that "complex of eye and vision problems related 

to near work which are experienced during or related to computer .This 

condition most commonly occurs when the viewing demand of the task 

exceed the visual abilities of the VDT user. The symptoms can vary but 

they include eyestrain, headaches, blurred vision (distance, near, or 

both), dry and irritated eyes, slowed refocusing, neck ache, backache, 

sensitivity to light, and double vision Anshel, Jeffrey (Jul 1997). 

 Nowadays, the use of radiation is considered an essential 

requirement in our daily life, the harmful effects of radiation have been 

established since the beginning of the 20th century, the extensive use of 

radiation in medicine, science, nuclear energy and other fields has 

resulted in the need to study the effects of radiation on health in both 

immediate and long-term, inspite of the strict adherence to modern 

standards of protections that help in using radiations safely without any 

risk, complete avoidance of exposure to radiation is impossible, man 

and his environment are irradiated constantly by many sources 
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including cosmic rays, as well as radiation emitted by radioactive 

materials present on earth, building material, water and atmosphere. 

Electromagnetic waves emitted from visual display terminals are 

considered one of the main sources of non ionizing radiation. 

Previous researches has studied the effect of radiation emitted from 

video display terminals on the general health of the human body e.g. 

oral cavity, skin reactions, pregnancy, psychological state and 

muscular-skeletal conditions. Accordingly, similar studies of the VDTs 

exposure hazards on the eye conditions should be carried, as this is a 

vital issue for both occupational and general population. 

The visual problems of computer users are very real and very 

prevalent and most of the causative factors are known James E. Sheedy 

et al., (2003). Meantime the term CVS has caused some controversy as 

it is an atypical use of the syndrome and that CVS per se is not a 

diagnosable condition. Instead CVS is an umbrella that covers 

numerous conditions which are ocular and environmentally related.  

 The term CVS was originally used as a communication term to the 

public. It has gained relatively widespread acceptance in the public 

domain as a useful term in communicating the public health issues 

surrounding vision at computers.  
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Aim of the work 

The ultimate objective aim was to improve ocular health quality     

of those exposed VDT. 

The objective aim of the study was to evaluate the probable effects 

of exposure to electromagnetic waves radiated from visual display 

terminals on some visual functions, namely visual acuity, 

accommodation and convergence and blinking reflex. 
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Chapter 1 

Basic background of Radiation 

 

 The use of radiations is considered nowadays an essential requirement 

in our daily life, with strict adherence to modern standards of 

protection; radiations can be used safely without any risk. Moreover, a 

basic knowledge of the fundamental physical principles of all types of 

radiations must be studied in order to understand its biological effects. 

Human body is generally exposed to radiations falling on earth 

naturally from sun and other cosmic sources or nuclear explosions, 

beside those emanating from terrestrial nature radioactive sources as 

Potassium-40, Uranium, Thorium or artificially produced reactors, 

accelerators, X-ray machines, radiocobalt units, laser, light sources, 

ultraviolet lamps and visual display terminals Potten et al., (1984). 

1. Types of Radiations: 

Radiations could be classified according to their types as follows:        

I) Particulate or Corpuscular Radiation 

A) Alpha Particles 

B) Beta Particles 

C) Neutrons 

II) Electromagnetic radiation 

A) Non ionizing radiation 
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B) Ionizing radiation 

I) Particulate or Corpuscular Radiation: 

It is in the form of rapidly moving charged or neutral subatomic 

particles as alpha, electrons, protons and neutrons or charged ions or 

nuclei with wide range and mass.  

A) Alpha Particles which are helium nuclei that have been stripped of 

their electrons and emit significant amounts of radiation. They can 

travel centimeters through air but cannot penetrate intact barriers or 

skin. External coverings, such as scrub suits or clothing, can effectively 

block their emitted radiation. Alpha particles are most harmful if they 

are inhaled, ingested, or absorbed through open wounds. They can 

penetrate epithelial tissue to a depth of 50 µm, deep enough to cause 

cellular damage. Alpha particles cannot be detected with standard 

Geiger counters. Plutonium, radium, and uranium are examples of 

radioisotopes that emit alpha radiation. 

B) Beta Particles which are high-energy electrons that are emitted from 

the nuclei of unstable atoms such as (cesium-137, iodine-131). The 

major sources of beta particles are linear accelerator and isotopes. Beta 

particles can travel several meters through air and can penetrate to the 

germinal layer of the skin where they can cause damage (similar to a 

thermal burn), particularly if they are permitted to remain on the skin. 

Beta particles have been proved to be effective in radiotherapy of 

malignant tumors; beside they offer an ideal solution for avoiding 

damage to underlying structures. 
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C) Neutrons are particles that have a mass of one atomic Dalton but are 

electrically neutral. The lack of charge permits deep penetration into 

tissue. Sources of neutrons include nuclear reactors and linear 

accelerators Prasad K.N., (1974). 

II) Electromagnetic Radiation: 

It is the spectrum of radiations which is characterized by a wide 

range of wave lengths with different energies. It extends from gamma 

"γ"  rays extremely short wave length followed by x-rays, ultraviolet 

(UV), visible light, infra-red (IR), short and long radio waves. 

Waves of electromagnetic fields travel in straight lines from their 

source and are characterized by the following parameters: 

 The wavelength 'λ' is the distance between successive peaks. 

 The frequency 'υ' is the number of waves produced per second. 

 The velocity 'C' is the distance traveled by the waves per second 

speed of light. It is related to according to the following relation: C 

= λ υ 

All types of electromagnetic waves have the same velocity of light 

which in vacuum or air equals 2.9979 X 10
8
 m/sec. They differ from 

each other in the wavelength which inversely proportional to the 

frequency. The variation in λ and υ causes change in wave property on 

account of Plank's quantum theory which considers each 

electromagnetic wave as a small quantity of energy known as quantum 

or photon.  

 The energy E of a quantum is expressed as follows: E = h υ. 
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Where h is Plank's constant equals 6.6 X 10
-27

 erg sec. and the unit 

of energy is electron volt (eV) equivalent to 1.6 X 10
-12

 erg. 

Accordingly, electromagnetic radiation is a form of energy as 

thermal or nuclear energy and its absorption by atoms or molecules 

leads to a various biological responses. Higher radiation activities are 

linked with their greater photon energies corresponding to larger 

frequencies i.e. shorter wave lengths. 
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Fig (1) Electromagnetic Spectrum (en.wikipedia.org) 

 

 

 

 

 

 

 

 

Fig (2) Spectrum of Electromagnetic Radiation (en.wikipedia.org) 
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Types of Electromagnetic Radiations:  

 Electromagnetic radiations are characterized by their range of wave 

lengths as illustrated in fig. 1&2. It consists of various regions 

extending from gamma rays with wave length of the order of 

picrometer (10
-12

 m) followed by X-rays, ultraviolet (UV), visible light, 

infra-red (IR), short radio waves then long radiowaves in the kilometer 

range (10
3
). 

A) Ionizing Radiation: 

During the last century many people have been exposed to man-

made ionizing radiation, primarily medical X-rays and some medical 

uses of radioactivity (nuclear medicine). These radiations are classified 

as "ionizing radiation" because they can knock electrons off atoms in 

our body causing them to be electrically charged or ionized. Ionizing 

radiation when absorbed by materials can change the atomic structure 

of the material by knocking electrons out of atoms.  

Ionizing radiation existed in nature billions of years before life 

appeared. It was unknown to scientists until the end of the 19th century. 

X-rays were discovered by Roentgen in Germany in late 1895 and 

radiations from radioactivity (alpha, beta and gamma rays) were 

discovered early in 1896. Cameron, J.R. (1999). 

Gamma and X-rays are known as ionizing radiation, and they are 

high-energy, penetrating forms of electromagnetic radiation. They are 

identical but X-rays has longer wavelength and less energy than gamma 

rays. Moreover, X-rays are emitted by electrons, not by the nucleus. 

Ionizing radiation is released by atoms that have an excess of energy, 
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mass, or both (unstable atoms). They travel at the speed of light and 

penetrate matter more easily; Metals such as lead are normally required 

to absorb their energy. 

Ionizing radiation damages human tissue in several ways. It interacts 

directly with targets such as RNA, DNA, and proteins, breaks their 

covalent bonds, and irreversibly destroys their structure. Ionizing 

radiation also bombards free water to remove electrons which quickly 

decay to highly information. Ionizing radiation causes severe cellular 

disruption that usually results in cell death. However, most cell types 

do not manifest evidence of damage until mitosis occurs, and several 

divisions may ensue before actual cell death. 

B) Non Ionizing Radiation: 

Non ionizing radiation lacks the energy to facilitate the release of 

electrons from target tissues. It does not change the atomic structure of 

the human body. Examples of non ionizing radiation include 

ultraviolet, visible light, infrared light, microwaves and radiowaves.  

Ultraviolet light (UV) is a form of radiation which is not visible to 

the human eye, UV radiation has shorter wavelengths (higher 

frequencies) compared to visible light but have longer wavelengths 

(lower frequencies) compared to X-rays. UV radiation is divided into 

three wavelength ranges: A, B and C. 

Sunlight is the greatest source of UV radiation. Man-made 

ultraviolet sources include several types of UV lamps, arc welding, and 

mercury vapor lamps.  
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UV radiation is widely used in industrial processes and in medical 

and dental practices for a variety of purposes, such as killing bacteria, 

creating fluorescent effects, curing inks and resins, phototherapy and 

sun tanning. Visible light runs from the familiar blue to green to yellow 

to orange to red. Red light is the least energetic of the colors of visible 

light and blue is the most energetic.  

Infrared light lies between the visible and microwave portions of the 

electromagnetic spectrum. Infrared light has a range of wavelengths. 

Far infrared waves are thermal. The heat that from sunlight, a fire, a 

radiator or a warm sidewalk is infrared. Radio waves have wavelengths 

as short as a few millimeters (tenths of inches) and as long as hundreds 

of kilometers (hundreds of miles). 

Microwaves, which are used for cooking and for communication, are 

short wavelength radio waves with wavelengths between a few and a 

few hundred millimeters (tenths of inches to tens of inches). Various 

frequencies of radio waves are used for television and radio broadcasts, 

military communications, mobile phones, wireless computer networks, 

and numerous other communications applications  

The visible spectrum (visible light) has infrared (IR) light below it 

(lower frequency) that we cannot see. It also has ultraviolet (UV) light 

(higher frequency) above it that we cannot see. There is a whole range 

of the electromagnetic (EM) spectrum that we cannot see below IR, 

and that includes all the radio waves. Above the UV is x-ray and 

cosmic ray radiation, and we can't see that, either. 
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Levels of non ionizing radiation emitted from VDTs as ultraviolet, 

visible and infra-red found to be below levels which are considered 

dangerous. 
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Chapter 2 

VISUAL DISPLAY TERMINAL 

 VDT (video display terminal or sometimes visual display terminal) is a 

term used for the computer display. A display is a computer output 

surface and projecting mechanism that shows text and often graphic 

images to the computer user, using a cathode ray tube (CRT), liquid 

crystal display (LCD), light-emitting diode, gas plasma, or other image 

projection technology.The display is usually considered to include the 

screen or projection surface and the device that produces the 

information on the screen. In some computers, the display is packaged 

in a separate unit called a monitor Bergqvist, U.O. (1984). 

 Major issues related to the VDT include the effect of prolonged 

visual interaction with display content in terms of medical health 

deterioration; this depends on proper viewing distances, the amount and 

effect of exposure on users to the radiation that emanates from VDTs 

Moreover, the possible health effects of video display terminals 

(VDTs) were the main interest of the International Commission on 

Non-Ionizing Radiation Protection (ICNIRP).  
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     Fig (3) Cross section of Visual Display Terminal Bergqvist, 

(1994)
 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                             

       Fig (4) Schematic diagram of a cathode ray tube display                        

ELF (extremely low frequency)
 
Sheedy, (2009)
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I) Cathode Ray Tube (CRT), which forms the TV screen with its face, 

releases electrons which are accelerated towards the screen. Images on 

VDT screen are produced by this projected electron beam which moves 

horizontally and vertically across the screen. This horizontal and 

vertical 'scanning' is controlled by horizontal and vertical deflection 

coils, such that each time the beam travels across the screen in response 

to the horizontal coil, it also moves slightly downward in response to 

the vertical deflection coil. In the other hand, conventional VDTs 

containing CRT use also magnetic fields to produce the image on the 

screen, and some emission of those magnetic fields is unavoidable.  

The spot of electrons which sweep the screen generates Pulsed 

Electro Magnetic Radiation (PEMR) which, at close range, disturbs the 

balance of all living cells. The electron beam strikes the phosphor 

coating on the inside of the CRT face. The electron beam is 

systematically scanned through the use of grids with electrical 

potentials across the inside surface of the CRT face. To achieve color in 

a color CRT, the inside of the CRT face contains red, green and blue 

phosphor dots.  

The phosphor dots are each activated by a separate electron beam. 

As the three electron beams scan across the display, a shadow mask is 

used to separate the three beams and allow each to stimulate their 

respective phosphor dots. The shadow mask is a curved metal plate 

with numerous small round holes through which the electron beams 

stimulate the appropriate phosphor dots. 
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 II) Flat Panel Displays: 

Flat panel displays use liquid crystal display technology. They are 

much smaller in depth than CRTs because they do not have the bulky 

picture tube; which is a significant advantage for workspace 

arrangement. LCDs have a backlit panel of light that is selectively 

absorbed or blocked to create the image. The light does not go through 

on/off cycles as with a CRT; hence, LCD creates fewer flickers (hence 

better visual image than CRTs).  

LCD can be simply characterized as having four layers: a back panel 

of white light, a polarized glass layer, an LC crystal and a second 

polarized glass layer. The polarization axes of the two glass layers are 

perpendicular; therefore, no light is transmitted unless the LC layer 

changes the polarization axis. The change in polarization axis can be 

controlled locally so as to create a pixel of assigned brightness. Color 

can be created by having three controllable areas within each pixel, 

each with a small colored filter (red, green, blue) to create spectral 

output. 
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Fig (5) schematic diagram of the operation of a liquid crystal 

display Sheedy, (2009) 

III) Electromagnetic Fields: 

Electromagnetic fields usually created around the electric wires 

within the VDT. Moreover, electromagnetic radiations could be 

described also as the periodic variation of electric and magnetic field at 

a given point. Man-made sources of electromagnetic fields that form a 

major part of industrialized life are electricity, microwaves and 

radiofrequency fields which are found at the relatively long wavelength 

and low frequency end of the electromagnetic spectrum and their 

quanta are unable to break chemical bonds. 

Electric fields exist whenever a positive or negative electrical charge 

is present; they exert forces on other charges within the field. The 

strength of the electric field is measured in volts per meter (V/m). Any 

electrical wire that is charged will produce an associated electric field. 
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This field exists even when there is no current flowing. The higher the 

voltage, the stronger the electric field at a given distance from the wire. 

Electric fields are strongest close to a charge or charged conductor, and 

their strength rapidly diminishes with distance from it. 

Conductors such as metal shield them very effectively. Other 

materials, such as building materials and trees, provide some shielding 

capability. Therefore, the electric fields from power lines outside the 

house are reduced by walls, buildings, and trees. When power lines are 

buried in the ground, the electric fields at the surface are hardly 

detectable. Magnetic fields arise from the motion of electric charges. 

The strength of the magnetic field is measured in amperes per meter 

(A/m); more commonly in electromagnetic field research, scientists 

specify a related quantity, the flux density (in microtesla, µT) instead. 

In contrast to electric fields, a magnetic field is only produced once a 

device is switched on and current flows. The higher the current, the 

greater the strength of the magnetic field, the strength of the magnetic 

field is measured in amperes per meter (A/m). Like electric fields, 

magnetic fields are strongest close to their origin and rapidly decrease 

at greater distances from the source. Magnetic fields are not blocked by 

common materials such as the walls of buildings.  
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Table (1) Differences between Electric and Magnetic field WHO 

June 2004 

Magnetic fields Electric fields  

Magnetic fields arise from 

current flows 

Electric fields arise 

from voltage 
Origin 

Their strength is measured in 

amperes per meter (A/m). 

Their strength is 

measured in Volts per 

meter. 

Measurement 

Magnetic fields exist as soon 

as a device is switched on 

and current flows. 

An electric field can 

be present even when 

a device is switch off. 

Field 

existence 

Field strength decreases with 

distance from the source. 

Field strength 

decreases with 

distance from the 

source. 

Strength 

Magnetic fields are not 

attenuated by most materials. 

Most building 

materials shield 

electric fields to some 

extent. 

Attenuations 
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Fig. (6) Electricity flowing through a wire or any electronic component 

propagates an electromagnetic wave with two vectors, the electric 

vector, E, and the magnetic vector; H. V is the direction of wave travel. 

These waves are generated by the components and printed circuits 

within a VDT and/or a microcomputer
 
Highland, H.J., (1998).
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Chapter 3 

Types of VDT radiations 

. 

I) Very low frequency (VLF) fields originate from the current in the 

vertical deflection coil and arise from the output lead of the fly back 

transformer.  

II) Extremely low frequency (ELF) fields which fall below the 300 Hz 

range. The time-varying electromagnetic fields produced by electrical 

appliances are an example of both ELF electrical and magnetic fields 

are produced by the electric circuits responsible for the vertical motion 

of the electron beam on the VDT. More specifically, the magnetic field 

originates from the current in the vertical deflection coil, and the 

electric field arises from a modulation of the static charge on the 

screen. Our electricity power supply and all appliances using electricity 
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are the main source of ELF fields. Moreover, personal computers 

produce low EMF which radiate from all sides of the VDT. 

 III) Intermediate frequency (IF) fields with frequencies from 300 Hz to 

10 MHz. Computer screens, television, mobile telephones and radio 

transmitters, radar anti-theft devices and security systems produce 

radiofrequency fields and they are considered the main source of IF 

fields. The maximum radiofrequency emission levels at 300 mm from 

the screens of either the monochrome or color VDTs. 

 IV) Ultraviolet Radiation (UV): 

The UV irradiance from the VDT at maximum intensity is still 

substantially lower than that from normal fluorescent room lighting. 

The maximum measured UV emission from a VDT is 124 mW/m
2
. It 

should be noted that this was obtained with the detector in contact or in 

close proximity to the screen. It was also found that the majority of the 

200 types of VDTs tested had irradiances of less than 10 mW/m
2
. For 

the UV-A region, the American Conference of Governmental Industrial 

Hygienists (ACGIH) recommend that an irradiance upon the 

unprotected skin or eye should not exceed 10 W/m
2
 for exposure 

periods of greater than 1000 seconds over an 8 hour working day 

(ACGIH), (1985). For all VDTs measured the UV emission occurred at 

wavelengths longer than 350 nm. In fact for all VDTs more than half of 

the UV emission occurred in the range 390 to 400 nm. The average UV 

irradiance measured within VDTs by Elliot and his colleagues in 1986 

was 1.43 mW/m
2
. These values range between approximately three and 

five orders of magnitude below ACGIH recommended limits.  
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 V) Ionizing Radiation (X-Rays): 

No ionizing radiation above background was detected for any of the 

VDTs. The National Health and Medical Research Council of Australia 

recommends for television viewers that the ionizing radiation exposure 

rate shall not exceed 0.5 mR/hr averaged over an area of 1000 mm
2
 at a 

distance of 50 mm from any point on the external surface of the 

receiver. This recommendation can be equally applied to VDTs. All 

VDTs evaluated complied with this recommendation Elliott et al., 

(1986).
 

Radiation Emitted by VDTs: 

Like most electrical appliances, VDTs emit both ionizing and non-

ionizing radiation. These include visible light, ultraviolet, infrared, x-

ray and radio frequency emissions. However, VDT emissions are often 

as low as to be immeasurable or are found to be significantly below 

recommended safety levels. Numerous studies have been conducted to 

determine what effect, if any, radiation levels emitted from VDTs may 

have on workers' health. Repeated studies to date have failed to find 

any direct link between VDT use and radiation related general or eye 

health problems. There is no evidence that radiation from VDTs 

contributes to the development of cataracts. While not technically a 

form of radiation, most VDTs will build up an electrostatic charge in 

the vicinity of the screen surface. Static charges can cause the attraction 

and accumulation of dust and other airborne particles on the face of the 

VDT screen Beir V., (1990). Although there is no conclusive evidence, 

it has been suggested that these charges may be related to the 
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development of skin rash or eye irritation in some very sensitive people 

James E. Sheedy (2003) and Berman, et al., (1994). This problem can 

usually be managed by cleaning the VDT screen regularly
 
Lin et al., 

(2008). 
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Table 2 Occupational Radiation Exposure Standards
 

Occupational radiation exposure standards 

Refrence Occupational standard Radiation type 

OSHA(16) 2.5 mrem/hr X-Ray 

ACGIH(14) 1000uW/cm² Ultraviolet (near) 

ACGIH(14) 2920fL Visible 

Radiofrequency 

OSHA(17) 40.000 V²/M² 
Electric field 

(10-100.000 HZ) 

OSHA(17) 0.25 A²/M² 
Magnetic field 

(10-10.000 HZ) 

ACGIH(14) 377.000 V²/M²** 
Electric field 

(10-3000 KZ) 

ACGIH(14) 2.65 A²/M²** 
Magnetic field 

(10-3000 KZ) 

ACGIH(14) 80dB Ultrasound 

* Far field equivalent of 10 m/W² 

* * Far field equivalent of 100 m/W² 
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Chapter 4 

Effects of VDT radiation on the eye 

4-1-Introduction 

 Malfatti evaluated the incidence of the "ocular fatigue syndrome" in a 

group of VDT telephone operators and compared with a control group 

Malfatti, P et al., (1985). The results show that the "ocular fatigue 

syndrome" is much more frequent in VDT operators in comparison 

with the control group. Moreover, Balisario evaluated the ocular 

symptoms on a VDT operators group by using questionnaires and an 

ophthalmological screening Belisario et al., (1988). The results showed 

that some ocular fatigue symptoms were much more frequent in VDT 

operators in comparison with the control group. VDT operators 

working more than 4- hours/ day at VDT were the most affected.  

Gobba, (1988) studied the lighting conditions, luminance, contrast, 

and design of the workplace in VDT work stations operated by a group 

of female VDT data-acquisition clacks. The results confirmed that 

VDT data-acquisition work can lead to temporary myopia 

(myopization) in a remarkable percentage of operators, a significant 

correlation between eye discomfort, ocular asthenopia, and 

myopization was also found. Illumination levels, luminance, and 

contrast seem to be of paramount importance regarding visual 

symptoms: neither asthenopia nor myopization was observed when all 

of these conditions were adequate. 

After sustained near work generating NITM, a moderate increase in 

this myopic defocus contribution takes place. In the normal isolated 
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distance viewing situation with only very small myopic defocus 

present, as would occur with many far outdoor activities, the paucity of 

overall retinal defocus may provide a ―protected‖ condition against 

myopia development. In contrast, with the addition of NITM producing 

increased myopic retinal defocus only, there is an imbalance of retinal 

defocus that may be myopigenic, especially in the context of foveal and 

peripheral retinal interactions 
22

. Kenneth J. (2010)  

If the ergonomic design of the workplace and the viewing distance 

are adequate there are also usually fewer musculoskeletal symptoms. 

The results suggest that changes in the ocular refraction status before 

and at the end of the work-shift, as determined by an autorefractometer, 

provide a good objective index of VDT-induced "ocular fatigue ", 

which in this study proved to be significantly related to workplace 

conditions. Moreover, Luberto studied temporary myopia and 

subjective symptoms in video display terminal. Subjective VDT-related 

symptoms of asthenopia were assessed by means of a questionnaire 

Luberto, F. et al., (1989):  

AII operators were examined by an ophthalmologist. Visual acuity 

was measured using vision tables with optotypes. In order to achieve an 

objective assessment of VDT-induced visual fatigue, refractive power 

was measured at the beginning and at the end of the shift, using an 

infra-red autorefractometer. Changes in refractive power were then 

related to VDT work and asthenopia symptoms. The results suggest 

that ametropic subjects are likely to be more susceptible to visual 

fatigue than emmetropic subjects, since there was a tendency for the 
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prevalence of asthenopia to increase in the former group. It can be 

concluded that end-of-shift myopization, as measured by an 

autorefractometer, may be used as a reliable objective measurement of 

VDT-related visual fatigue Yeow and Taylor, (1989). 

Moreover, Yeow and Taylor, (1990) compared VDT group and non 

VDT work group and studied the effect of VDT on the visual functions. 

They paid particular attention to their effects on the refractive error of 

different refractive groups and for different age populations. Other visual 

functions measured were visual acuity (VA), accommodation, and 

convergence. Results show that VDT work does not have a significantly 

greater effect on visual function than non-VDT work. 

On the other hand, Nyman examined the VDT operators and control 

before and at the end of work sessions for changes in refraction, 

accommodation, convergence capacity, and binocular vision such as 

heterophoria and fusion range. Nyman K.G. et al., (1985). No 

differences could be established between the VDT operators and the 

control. It should be also added that Thaler and steinkogler, (2001) 

made ophthalmological screening of 152 employees working at VDTs. 

In 62% of the people tested spectacles were prescribed for correction of 

vision at working range. Two years later a follow-up examination was 

performed. The correction had to be revised for 23% of the people 

working at VDTs. It is recommended that ophthalmological screening 

should not be restricted to people working at VDTs. All employees 

whose work involves close-range vision require regular 

ophthalmological check-ups.  



 

 
 

55 

It should be also mentioned that Wiggins and Daum, (1991) 

evaluated the effects of small amounts of uncorrected astigmatism on 

the visual comfort of VDT users. The analysis of the data indicated 

greater reported eyestrain for the test lens pair.These results suggests 

careful consideration be given to the correction of small amounts of 

astigmatic errors for VDT users. In microwave ovens this fact is 

employed to warm up food. 

The levels of radiofrequency fields to which people are normally 

exposed are very much lower than those needed to produce significant 

heating. The heating effect of radio waves forms the underlying basis 

for current guidelines. Scientists are also investigating the possibility 

that effects below the threshold level for body heating occur as a result 

of long-term exposure. To date, no adverse health effects from low 

level, long-term exposure to radiofrequency or power frequency fields 

have been confirmed, but scientists are actively continuing to research 

this area. 

No ocular injury due to exposure to RF radiation at frequencies less 

than 500 MHz has been reported in the literature. As there is no 

emission detected at frequencies above 500 MHz in this or the other 

surveys cited, it can be concluded that there is no ocular hazard from 

the RF emissions from VDTs. The main responses of the eye to 

excessive amounts of UVR are photokeratitis, conjunctivitis and 

lenticular cataracts. As photokeratitis and conjunctivitis are induced 

mainly by radiation of wavelengths less than 320 nm, 26 they are 

unlikely to be produced by VDTs, which emit no UVR below 350 nm. 

The effects of UVR with wavelengths greater than 350 nm on the 
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human eye, in particular the lens, where most of the absorption at these 

wavelengths takes place, is less well documented. The available 

evidence suggests that extremely large closes of UVR of wavelengths 

greater than 350 nm are required to induce cataract formation, perhaps 

the order of 0.5 to 1.0 MJ/m2. Exposures received from VDTs are at 

least 3-4 orders of magnitude below this. Elliott G; et al. (1998), 

Jatinder Bali, (2007): 

 

http://www.ijo.in/searchresult.asp?search=&author=Jatinder+Bali&journal=Y&but_search=Search&entries=10&pg=1&s=0
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4-2 INCIDENCE OF EFFECTS OF VDT RADIATION 

ON THE EYE 

Findings on Computer Vision Problems. Sheedy, J.E. (1996) 

 Up to 90% of computer users report visual problems and irritation. 

 22% report musculoskeletal fatigue. 

 Over 10 million eye exams are performed because of eye problems 

stemming from computer work. 

 14-25% of all eye exams are conducted because of CVS. 

 35-40% of patients obtained eyewear strictly for use at the computer 

MAGNITUDE OF THE PROBLEM: 

As dependence on computers continues to grow, an increasing 

number of people seek medical attention for eyestrain, blurred vision, 

ocular dryness, and ocular fatigue. A survey published in 1992 in the 

Journal of the American Optometric Association reported a cost of 

nearly $2 billion per year to diagnose and treat computer-related vision 

problems Francis C et al. (2005). 

If you believe that CVS is real and that there are patients in your 

communities who need your help, you ought to be asking yourselves: 

how many patients might there be, what ages are they, how common 

are their computer experiences? Liao M.H., (2000). 

Salibello Cand Nelson, (1995) did a study in 1995 which involved 

sending a questionnaire to over 7000 randomly-selected, AOA-member 

optometrists. More than 1300 responses (18.5% response rate) were 
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analyzed
. 
On average, 17.3% of all the reported monthly primary care 

eye examinations were performed specifically to treat symptoms 

related to the use of VDT monitors/LCD screens, for a total of 14.9 

million computer-related exams performed in 1996. That works out to 

about 60 exams per month (or 3 patients per day) per AOA member 

doctor just for CVS problems. 

NIOSH (National Institute for Occupational Safety and Health) had 

reported in 1991 that approximately 85% of 70 million computer users 

in the workforce of the United States experienced one or more of the 

symptoms of CVS. NIOSH also stated that vision-related problems 

headaches, blurred vision, neck and back pain, and eye fatigue are more 

common than carpal tunnel complaints among office workers Salibello 

C. (1995). The effect of radiation emitted from VDTs on the human 

health had been studied during the last 25 years, all these previous 

studies have found that there is no direct harmful effect of VDTs on 

human health but they had indirect effect through the long duration of 

exposure, workplace conditions, prolonged static incorrect position in 

front of the screen, nature of stressful job, psychological strain and 

tension.All of the above might lead to job dissatisfaction which has an 

impact on employee well being. 

As the cost of computers goes down and their computing power goes 

up, many organizations will provide their employees with laptops in 

order to address vision disorders. This approach is fine as long as these 

organizations also address the ergonomic problems that intensive use of 

laptops can cause. American Optometric Association, (1998). 
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The numbers, then, appear to add up. If a practice should elect to 

establish a computer vision specialty, the patient flow can be created to 

make the decision a sound and profitable one. In our computer-run 

society, where an increasing number of jobs require people to sit in 

front of a computer screen for 6-12 hours a day, a whole new demand 

has been placed on the eyes, the visual system and the body.  

One must also consider the high school and college students who are 

heavy computer users whose numbers are not reflected in the data 

presented above. They will experience CVS, too, and the care you 

provide might mean the difference between academic success and 

failure for some of them. New data from recent studies show that good 

computer vision care pays for itself easily.  

Alabama-Birmingham Lisa.A Jones et al (2010) concluded the 

following;  

A- A direct correlation exists between the direct prescription and 

productivity. This is particularly evident with more complex computer 

tasks (for example, data entry).  

B- There is a direct correlation between the time the user takes to 

perform a task and the correct prescription. 

 C- Computer users with moderately miscorrected prescriptions may 

not be able to tell the difference in their vision comfort, but their 

performance on a specific task can be significantly decreased, as much 

as 40%. 
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 D- A moderate miscorrection (1D of cylinder) can be as significant as 

a large miscorrection (2D of cylinder).  
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4-3- ETIOLOGY OF EFFECTS OF VDT RADIATION 

ON THE EYE 

The majority of PC users start complaining of eye discomfort after four 

hours of work. Almost all users experience discomfort after six hours of 

work at a computer. Computer graphics and the dialogue regime of 

working cause the strongest weariness to the eyes. It is easier for the eyes 

to read the information from the screen than to upload it in a PC. 

The human vision does not fit the work with computer images, 

which differ a lot from natural objects. The glowing computer screen 

creates insufficiently contrasting pictures, which do not have precise 

borders. In addition, computer images are made of countless 

shimmering pixels. Glare on walls and finished surfaces, reflections on 

the screen, improper distance between the eyes and the screen add more 

fuel to the fire and make the computer work extremely tiresome.  

In addition, the eye fatigue occurs faster, if one has to constantly 

move the look from the screen and on the keyboard or on paper sheets. 

Sitting at a computer generally causes a person to look straight ahead 

for long stretches, work in a dry office or home environment, and to 

blink less often. These factors can lead to vision problems. 

Additionally, computer use requires specific vision skills, which add 

further demands to the visual system and contribute to eye and vision 

discomfort. These skills include: Ocular motility: the ability of the eyes 

to focus clearly at various distances. Vergence: the ability to move the 

eyes in (convergence) or out (divergence). The human vision does not 

fit the work with computer images, which differ a lot from natural 
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objects. The glowing computer screen creates insufficiently contrasting 

pictures, which do not have precise borders. In addition, computer 

images are made of countless shimmering pixels.  

 

 

 

 

 

 Fig (7) Sharp-edged Print vs. Fuzzy-edged. Salibello C., (1995) 

Glare on walls and finished surfaces, reflections on the screen, 

improper distance between the eyes and the screen add more fuel to the 

fire and make the computer work extremely tiresome. In addition, the 

eye fatigue occurs faster, if one has to constantly move the look from 

the screen and on the keyboard or on paper sheets. 

 

1-Vision problems : 

It is estimated that 71% of those reporting CVS wore glasses. An 

uncorrected refractive error can cause asthenopia. Wiggins NP and 

Daum KM. (1991), Wiggins NP et al (1992)  

2-Display quality and refresh rates:  

The visual display terminal (VDT) images are made of pixels or 

dots, the resolution being measured in dots per inch. Ziefle, (1998) 

reported that the search reaction time and fixation duration increased 

http://english.pravda.ru/topic/oil_prices-529
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiggins%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=1815002
http://www.ncbi.nlm.nih.gov/pubmed?term=Daum%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=1815002
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiggins%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=1815002
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when the resolution decreased. Prolonged work on computers has been 

associated with diminished power of accommodation, removal of near 

point of convergence and deviation of phoria for near Trusiewicz et al. 

(1995) these changes are most likely transient.  

The resolution of the monitor is an important factor in the 

development of CVS. The visual performance is affected by number of 

display parameters such as character, size, structure and style; and by 

the image contrast and stability. Another physical aspect of the monitor 

is the flicker rate of the monitor. NB: LCDs provide a better visual 

image because they provide better contrast and do not flicker in the 

same manner as CRTs. Studies have revealed that perceived flicker is 

associated with symptoms of annoyance, fatigue and headache. 

Compromised quality of the viewed image, such as poor contrast or 

legibility is known to cause asthenopia Best P.S. et al., (1996), 

Culhane H.M. and Winn B., (1999). Reflections in the computer 

display are one cause of reduced contrast.  

3-Computer glare and reflection: 

Glare from lighting 44 Sheedy J.E. and McCarthy M., (1994) 

especially from bright light sources in the peripheral field of vision is 

well known to cause asthenopic symptoms. This is often termed 

‗discomfort glare‘. Everyone knows what is glare and everyone has 

experienced it too, but when asked to describe or define most are 

confused.  

The physiologic basis for glare discomfort is not known, it may be 

related to papillary fluctuations. The glare sources are a particular 
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problem for computer workers who are generally gazing horizontally in 

the room. These results in light fixtures and other glare sources being 

closer to the fixation point for today‘s computer workers compared to 

yesterday‘s office workers who looked down at the disk. Workers are at 

greater risk for discomfort glare if they use a dark background 

computer display, resulting in greater luminance disparity between the 

task and other objects in the room. 

IES (Illumination Engineering Society) has established certain 

maximum luminance ratios which were accepted by the ANSI 

(American National Standard Institute) in 1993. The rates should not 

exceed (I) 3: 1 between the task and the immediate visual surroundings 

OR (II) 10: 1 between the task and more remote visual surroundings. 

Glare from surrounding lamps and lights can lead to eyestrain. 

Removing direct light sources, moving computer station, or installing 

blinds, screens, or shades can reduce glare. 

In addition, reflection also makes it difficult to focus and cause eye 

strain. This can be easily eliminated by using anti-reflection computer 

screen. If your office has fluorescent lights, you might want to consider 

two other options as well. According to Salibello, fluorescent lights emit a 

great deal of blue light, which makes it "difficult for the human eye to 

focus due to (blue light's) scattering characteristics." An ultraviolet (UV) 

absorbing coating can cut down on the amount of blue light that reaches 

your eyes, as can an amber tint.  

Glare on walls and finished surfaces, as well as reflections on the 

computer screen can also cause computer eye strain. You may want to 
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install an anti- glare screen on your monitor and, if possible, paint 

bright white walls a darker color with a matte finish. A WHO press 

release (1998) mentioned that glare and reflections from VDT can be a 

source of eyestrain and headache. Use of antiglare filters over VDT 

screens has been associated with shorter, less frequent and less intense 

eye complaints in some studies. 

The study observed significantly lower prevalence of asthenopia in 

the subjects who used antiglare screen. Similarly was the observation in 

those who adjusted the contrast and brightness of the monitor screen as 

per their need. If your office has fluorescent lights, you might want to 

consider two other options as well. According to Salibello, fluorescent 

lights emit a great deal of blue light, which makes it "difficult for the 

human eye to focus due to (blue light's) scattering characteristics‖.  

An ultraviolet (UV) absorbing coating can cut down on the amount 

of blue light that reaches your eyes, as can an amber tint. Glare on 

walls and finished surfaces, as well as reflections on the computer 

screen can also cause computer eye strain. You may want to install an 

anti- glare screen on your monitor and, if possible, paint bright white 

walls a darker color with a matte finish. 
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       Fig (8) Eye sensitivity curves 

 

4- The Role of Lighting: 

Lighting is one of the most overlooked and underemphasized 

components in the workplace. Whether working at the computer or in a 

warehouse, one's field of vision needs to be free of reflections and 

sources of glare. Lighting is workplace- effective when it allows the 

worker to see the details of a given task easily and accurately. Comfort 

in lighting is an individual concern and must be addressed on a case-

by-case level; no one lighting pattem will work for every working 

situation. Therefore, those responsible for workplace lighting need to 

learn what is available to help them make the right choices for 

employees. Lighting and vision are interdependent factors and must 

both be considered when designing a working environment for 

maximum efficiency. The quality of light greatly affects a person's 

ability to see well in the workplace. Good quality light creates good 
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visibility and visual comfort. This can be accomplished with attention 

to brightness, contrast, quantity and color of light. Contrast between a 

task object and its immediate background must be sufficient to enable 

the worker to clearly view the task. Contrast ratios should maximize 

productivity without increasing eyestrain. In general, a 1:3:10 ratios are 

ideal; that is, the task area should be less than 3 times as bright as its 

immediate surroundings as and 10 times brighter than the peripheral 

area (IESNA) Illumination Engineering Society of North America. 

 

 

 

 

 

 

 

 

Fig (9): Fluorescent light output vs. UV coating absorption 

Salibello, C. (1995) 

Figure- 9 shows how a 400nm or UV coating (dashed line) absorbs 

about half of the fluorescent tube output in range of 4l0nm to 420nm. 

This action makes the room light appear less harsh and increases 

worker visual comfort. 
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Too much or too little light can inhibit a worker's ability to 

effectively see the task. Comfortable light levels will vary with the 

individual. For example, a 60 year old needs 2 to 3 times as much light 

as a 20 year old to achieve the same visual performance. Comfortable 

light levels will also vary with the task. The more rapid, repetitive and 

lengthy a task, the more important it is to have enough light. When 

performing such tasks, a person's eyes are more vulnerable to fatigue, 

thereby reducing productivity. Different colors of light can create 

different moods or atmospheres that will affect a worker's sense of well 

being and productivity level. "Full spectrum" fluorescent lights come 

closest to natural light, imitating the color rendition of the midday sum 

and adding a sense of well being to the office environment. Most 

daylight or cool white fluorescent tubes have output that is rich in 

harsh, short-wavelength light. This blue light is difficult for the human 

eye to focus due to its scattering characteristics.  
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Fig 10-GLARE FROM WINDOWS AND GLARE FROM INSIDE 

LIGHT (apple-on line store) 

Improper lighting can account for up to 30% of the visual symptoms 

the computer patients report. So, it makes sense to include a coating 

that would eliminate at least some of the blue-component light in the 

office.  

  Lighting for the workplace of today is distinctly different from what 

has been acceptable in the past. Older offices were designed to 

illuminate paper-based tasks rather than self-illuminated computer 

displays. As a result, the average ambient light levels in most offices 

are too high, inefficient and costly. The current trend calls for reduced 

ambient lighting supplemented by adjustable task lighting, which helps 

to illuminate work surfaces and tasks without creating veiling 

reflections or glare on computer screens or work surfaces. 

Recommended light level for today's computerized workplace is closer 

to 40 to 50 foot-candles for ambient light, as compared to 100 foot-
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candles or more in noncomputerized offices (IESNA). Task lighting 

can also help older employees who often need additional light. 

5-Improper workstation design: 

One of the most common problems in workstation set-up is that the 

monitor of the computer is placed too high. The top of the screen 

should be at eye level. This is because the ideal gaze angle is 10-20 

degrees below the eye. A screen that is too high can lead to dry, 

irritated eye because it forces the user to constantly keep his/her eyes 

wide open and blink less frequently. A screen that is too high can also 

cause headaches and neck and upper back pain because the head is 

tilted back to see. If the computer display is at a less than optimal gaze 

angle it can result in asthenopia Burgess-Limerick R. et al., (2000).  

WORK STATION DESIGN: An individual work station should 

provide the operator with a comfortable sitting position sufficiently 

flexible to reach, use, and observe the screen, keyboard, and document. 

Some general guidelines to minimize fatigue include:  

Posture support: The seat and backrest of the chair should support a 

comfortable posture permitting occasional variations in the sitting 

position. Chair height and backrest angle should be easily adjustable. A 

foot rest may be necessary for short individuals.  

Arms: When the operator's hands are resting on the keyboard, the upper 

arm and forearm should form a right angle. The hands should be in a 

reasonably straight line with the forearm. Long or unusually high 

reaches should be avoided. Armrests should permit periodic support as 

needed.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Burgess-Limerick%20R%5BAuthor%5D&cauthor=true&cauthor_uid=10917150
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Legs and feet: The chair height is correct when the entire sole of the 

foot can rest on the floor or footrest and the back of the knee is slightly 

higher than the seat of the chair. This allows the blood to circulate 

freely in the legs and feet.  

Adjustment of screen position: Screens which swivel horizontally and 

tilt or elevate vertically enable the operator to select the optimum 

viewing angle.  

Work station surface: The table or work station should suit the kind of 

task to be done. It should be large enough for any reference books, 

files, telephone, or text and also permit different positions of the screen 

and keyboard. Adjustable surface height is an advantage.  

Eye and screen: The topmost line of the display should not be higher than 

the user's eyes. The screen and document holder should be the same 

distance from the eye (to avoid constant changes of focus) and close 

together so the operator can look from one to the other without excessive 

movement of the neck or back. The incline of the document holder should 

be adjustable. Legibility is a prime consideration in selecting a display 

screen. This also applies to document selection. Legibility factors to be 

considered include: symbol size and design, contrast, and sharpness 

Jaschinski W et al. (1998).  

Adjustment of the keyboard: A movable keyboard is a plus. It can be 

arranged to suit the type of work and the need to consult documents or 

notes. 
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Fig (11) Set up your computer correctly Demure B et al. (2000) 
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Fig (12) Computer workstation ergonomics for optimum comfort 

and health, Jeffrey R. Anshel, (2006)  
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6-Dry environment and dehydration: 

Discomfort from dry eyes is a known component of asthenopia, 

occurring secondary to the reduced blink rate when viewing a computer 

display Tsubota K, and Nakamori K. (1993). Also, the air in many 

office environments is dry, which can increase the evaporation rate of 

your tears, placing you at greater risk for dry eye problems Toda I et al. 

(1993).  

These two very common occurrences in the workplace and home 

office can worsen irritated, dry eyes. The normal blink rate in human 

eyes is 16-20 per minute. Studies have shown the blink rate to decrease 

to as low as 6-8 blinks/minute for persons working on the computer 

screen. People blink about one- third the normal rate when using 

computer because they are looking up and concentrating this leads to 

dry eyes.  

Meanwhile the air quality is poor in many offices. The cornea is 

very sensitive to drying and chemical imbalances from environmental 

factors. The office includes hazards such as dry air, ventilation fans, 

static buildup, airborne paper dust, laser and photocopy toner, and 

building contaminants. Carter JB and Banister EW.,, (1994), 

Sotoyama M, et al., (1995), Udo H, et al., (1991). 

7/ Reading new, unfamiliar material at work: 

When the person strains to catch hold of unfamiliar information and 

have to do it on a tight deadline, the mind can become stressed and 

agitated. And when there is mental agitation or stress, this is 

transmitted to the whole upper body- the arms, shoulders, neck and 
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head. Mental states can interfere with normal vision. But most people 

don‘t have control over the amount of material they have to read or the 

mental stress.  

 8-Other factors: 

 (A) Individual difficulty in maintaining alignment of the two eyes. 

There are several diagnosable anomalies of binocular vision as 

convergence insufficiency and esophoria that are known to cause 

asthenopia Sheedy J.E. and Saladin J.J., (1987), Grisharn JD., 

(1988). 

 (B) Individual difficulty in comfortably focusing (accommodating) the 

eyes for near viewing distances. These include diagnosable 

accommodative dysfunctions such as reduced amplitude and 

accommodative infacility Sheedy J. E., (1992). 

(C) Compromised quality of the viewed image, such as poor contrast or 

legibility is known to cause asthenopia Berman S.M et al., (1991).
 

Reflections in the computer display are one cause of reduced contrast.  

(D) Flickering stimuli, even at rates higher than our ability to perceive 

them are known to cause asthenopia. Flicker rates beyond 80–90 Hz are 

unlikely to cause discomfort. However retinal response to flicker has 

been shown up to 160 Hz which represents the highest flicker rate that 

could theoretically cause discomfort Patel S., (1991). 

DEFINITIONS 

A)-Glare can be defined as the contrast lowering effect of stray light in 

a visual scene. Glare forms a veil of luminance which reduces the 
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contrast and thus the visibility of a target is decreased. We cannot see 

intensity differences efficiently in the presence of a high background of 

light intensity. And the sensitivity to glare is amplified as scattering in 

cornea or lens increases. 

B) -Contrast can be defined as the difference between the luminance of 

the target and the background relative to the average luminance of the 

scene Scattered light raises the luminance of both the target and the 

background to same extent thereby reducing the contrast.  

C) -Dot-Pitch: in a color monitor the spaces in the shadow mask is 

called dot pitch, the smaller the dot pitch the more detail display. Dot 

pitches affects (controls) picture clarity, the less the dot pitch the better 

the clarity. Most screens have a dot pitch between 0.25 to 0.28 with 

consideration that 0.28 is a good number. Resolution can be adjusted 

from display properties but dot pitch cannot. 

D)-Resolution: is the ability to distinguish two visual objects from one 

another, depending on optical quality and the total number of pixels 

displayed on the screen. It is measured in dots per inch. Resolution or 

picture clarity depends on i/ refresh rate and also on ii/ Pixel. 

E)-Pixel: each pixel represents a single picture element. The more the 

refresh rate and pixel the better the resolution. The higher the resolution 

the lower the refresh rate so these two factors has to be adjusted 

properly. 

F)-Bandwidth: (pixels X refresh rate) = mhz 
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4-4-PATHOPHYSIOLOGIC EFFECTS OF VDT 

RADIATION ON THE EYE 

CVS is caused by decreased blinking reflex while working long 

hours focusing on computer screens. The normal blink rate in human 

eyes is 16-20 per minute. Studies have shown the blink rate to decrease 

to as low as 6-8 blinks/minute for persons working on the computer 

screen. This leads to dry eyes. Additionally, the near focusing effort 

required for such long hours puts strain on ciliary muscles of the eye. 

This induces symptoms of asthenopia and leads to a feeling of tiredness 

in eyes after long hours of work. Some patients present with inability to 

properly focus on near objects after a short duration. 

Ophthalmologically symptoms of CVS can be devided into three 

potential pathophysiological causes: i) Ocular surface mechanisms ii) 

Accommodative mechanisms iii) Extraocular mechanisms. The eyes 

respond well to most printed material, which is characterized by its 

dense black characters with well defined edges, which contrast 

markedly from their light background. Healthy eyes can easily focus on 

printed page. Letters on a VDT screen consist of round pixels of light 

forming letters, which are not sharply defined on the edges, instead of 

solid lines as in normal print. These characters are brightest at their 

centers and diminish in intensity toward their edges. 

 

 

 

http://en.wikipedia.org/wiki/Asthenopia
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Fig (13) Sharp-edged Print vs. Fuzzy-edged Pixels Salibello C., 

(1995) 

The eyes are unable to maintain focus and remain on plane with 

these images. They instead drift out to a point called the resting point of 

accommodation (RPA). The eyes constantly move to RPA, and then 

strain to regain focus on the screen. This continuous flexing of the eyes 

(focusing muscles) creates fatigue and the burning, tired eyes feeling. 

This can create difficulty for the brain to accurately control focusing 

effort, resulting in blurred vision. 
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Fig (14) lags of Accommodation, Salibello C., 1995)  

CVS is caused by decreased blinking reflex while working long 

hours focusing on computer screens. The normal blink rate in human 

eyes is 16-20 per minute. Studies have shown the blink rate to decrease 

to as low as 6-8 blinks/minute for persons working on the computer 

screen People blink about one-third the normal rate when using a 

computer, said because they're looking up and concentrating, which 

also contributes to dry eyes.  

This reduction in blink rate may be as great as 60% and this 

contributes to a poor tear film quality and temporary stresses the 

cornea, resulting in symptoms of dry eye. Mean blink rates were 22 per 

min while relaxed, but only 10 and 7 per min when viewing the book or 

VDT, respectively. Rosenfield M. (2011). 

Meantime it is the basic pathophyisiologic mechanism for the high 

incidence of meibomian gland disease in computer users with 
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significant ocular surface complaints Yamada F., (1998), Kunal 

Kanitkar et al., (2005).  

Clinical features: The symptoms of patients with CVS can be varied. 

These symptoms can be broken into four categories as outlined in table 3. 

Table (3) Ocular problems Schapero, (2004) 

Ocular problems associated with computer use 

Symptoms category Symptoms Diagnosis 

Athenopic 

Eye strain 

Tired eyes 

Sore eyes 

Binocular vision 

 

Accommodation 

Ocular-surface 

related 

Dry eyes 

Watery eyes 

Irritated eyes 

Contact lens problems 

Schirmer test 

BUT 

 

Visual 

Blurred vision 

Slowness of focus 

change 

Double vision 

Refractive error 

Accommodation 

Binocular vision 

Extra-ocular 

Neck pain 

Back pain 

Shoulder pain 

Presbyopic 

correction 

Computer 

screen location 

Asthenopia is defined as: ‗A term generally used to designate any 

subjective eyestrain symptoms or distress arising from use of the eyes 

Sheedy J. (2002). 

Asthenopia is certainly not a new human malady—it has been 

associated with critical use of the eyes for many years. Bookkeepers, 



 

 
 

81 

accountants, secretaries, and others who perform critical visual tasks, 

especially at near viewing distances, have commonly experienced 

eyestrain over the years. Today, work at computer displays has become 

the most common reason for experiencing the symptoms of 

asthenopia—leading to introduction of the term ‗Computer Vision 

Syndrome Guth, S.K., (1981). Asthenopia can be caused or induced by 

each of the following distinct conditions:  

(1) Glare from lighting Bali J. et al., (2007), Sheedy J.E., (1996) 

especially from bright light sources in the peripheral field of vision is 

well known to cause asthenopic symptoms. This is often termed 

‗discomfort glare‘ 

 (2) Individual difficulty in maintaining alignment of the two eyes. 

There are several diagnosable anomalies of binocular vision such as 

convergence insufficiency and esophoria that are known to cause 

asthenopia Grisharn J D. (1988), Hennessey D et al (1984). 

(3)Individual difficulty in comfortably focusing (accommodating) the 

eyes for near viewing distances. These include diagnosable 

accommodative dysfunctions such as reduced amplitude and 

accommodative infacility Wiggins N.P., Daum K.M., (1991). 

Jaschinski-Kruza W, Schweflinghaus W., (1992),  

(4) An uncorrected refractive error can cause asthenopia Wiggins N.P., 

(1992), Sheedy J.E. (1991).  

(5) Compromised quality of the viewed image, such as poor contrast or 

legibility is known to cause asthenopia Reflections in the computer 
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display are one cause of reduced contrast Sheedy J.E., (2007), 

Burgess-Limerick, (2000). 

(6) If the computer display is at a less than the optimal gaze angle it can 

result in asthenopia Berman S.M. et al., (1991).
 

 (7) Flickering stimuli, even at rates higher than our ability to perceive 

them are known to cause asthenopia. Flicker rates beyond 80–90 Hz are 

unlikely to cause discomfort. However retinal response to flicker has 

been shown up to 160 Hz.Toda I., (1993), which represents the highest 

flicker rate that could theoretically cause discomfort. 

(8) Discomfort from dry eyes is a known component of asthenopia, 

occurring secondary to the reduced blink rate when viewing a computer 

display. Tsubota K., and Nakamori K., (1993), Nakaishi H., Yamada 

Y., (1999).  

Dryness: Does Dryness Mean Dry Eye? The symptoms aren't always so 

straightforward. Dry eye is a perplexing and confusing disease - years 

spent studying dry eyes can result in more questions than answers. 

Efforts to simplify management into cookbook methods can worsen our 

understanding. It's not always what it seems. One notable area of 

confusion surrounds symptoms. Recently, I've been learning that a 

symptom of dryness doesn't necessarily mean that the patient has dry 

eye disease, dryness could mean many things.  

For example, it can be a side effect of another process going on in 

the eye. Many patients who have external eye diseases (ocular allergies, 

bacterial disease and viral infections) will complain of dryness. Most of 

the time, the dryness manifests itself as a secondary complaint, but it 
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can, however, be the patient's primary concern. Kimron l. Schabero et 

al., (1997). 

Ergonomic studies have demonstrated a daily accumulation of eye 

and musculoskeletal strain in video display terminal workers which is 

not eliminated by the use of high quality workstations or conventional 

rest break schedules. These types of observations have called prompted 

calls for limitations on the period of continuous VDT work Sharma 

A.K. et al., (2006). 

 

 



 

 
 

84 

4-5- DIAGNOSIS AND MANAGEMENT OF CVS 

Understanding the Eye & Visual System: 

The eyeball is just the receiver of light and the comparison of the 

eye to a camera is an inadequate description of how people see. Visual 

processing is accomplished in the brain where visual perception occurs. 

"Eyesight" is the process of properly focusing the incoming light to 

the proper area of the retina, whereas "visual perception" is the process 

of taking that information into the brain, making sense of it and 

reacting appropriately Salibello, C. and Nilsen, E., (1995).
 

Light 

travels through the cornea, the anterior chamber, the pupil, the lens and 

the vitreous body, then to the retina, where light energy is transformed 

into nerve impulses. It travels out of the eye via the optic nerve, which 

is made up of about 1 million nerve fibers that extend from the retina to 

the brain.  

When the entire process works normally, the visual state is known as 

"emmetropia." If the light comes to focus too soon (before striking the 

retina), it is called "myopia" or near-sightedness. If the light strikes the 

retina before it has come to a focus, it is called "hyperopia" or far-

sightedness. If any distortion is present in the shape of the cornea or 

other optical structures, then "astigmatism" can occur. This is a 

common occurrence and an optical correction is often necessary to 

compensate for the distortion. 

One must also consider the fundamentals of binocular vision when 

assessing the computer-viewing environment. The process of 
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coordination between binocular vision and the accommodative (or 

focusing) system is a unique process that only occurs in the visual 

system. Studies have found that the convergence system, where the 

eyes turn in toward each other as the object moves closer, plays a 

significant role in vision stress. 

Additionally, the eyes turn down as well as in when they view a 

close object. This results in a normal near-viewing posture, which is 

duplicated optimally with book reading. The viewing of a near object at 

a raised level or eye-level, (typical in computer environments) is 

awkward and unnatural Quaranta Leoni F.M., (1994). 

SYMPTOMS OF CVS 

The cumulative effects of CVS symptoms go beyond minor physical 

irritation. According to Collins et al Computer Vision Syndrome is the 

number one cause of eyestrain in the workplace Collins M.J. et al., 

(1990).  

The symptoms may be severe enough to cause productivity 

problems, increased error rates, dissatisfaction with the job, 

absenteeism, and potential health insurance and disability issues. At 

times, in acute phase of the disease, pain can be so sharp that the 

candidate cannot open his eyes. It is not the first ten minutes in front of 

a computer screen that create the problem, it is the daily extended 

period of time that affects the user. In a recent survey of computer 

executives, 86% report symptoms of CVS after two or more hours of 

computer use Hanne W. et al., (1994). 
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Fig 15-Redness & Watery eyes 

 

Fig 16-Blurred image 
 

 

 

 

 

 

 



 

 
 

87 

 

  

 

                    

 

 

 

        Fig 17- Lack of Image clarity 

 

Fig 17- Lack of Image clarity  

 

 

 

 

Fig -18 Double vision 
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       Fig 19- Photophobia or Decreased Tolerance to Light 

 

Fig 20- Headache during working                                                 

Biljana Milanovic et al. (March 2007) 
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DIAGNOSIS OF CVS 

The patient suffering from CVS can present to an eye care specialist 

in a variety of ways. A careful history and examination should reveal a 

correlation between VDT usage and ocular complaints. 

A complete eye examination is more than just reading letters on a 

chart 20 ft away. This is simply one test of the functions of one part of 

the visual system. 

Spontaneous eye blink rate has been found to be significantly 

decreased during VDT use;
 
however, it does not affect the quality (tear 

break-up time) or quantity (Schirmer I test) of the tear film, although it 

does exacerbate the dry eye symptoms in predisposed humans.  

 

 

 

 

 

Fig 21-Generalized injection associated with moderate dry eye Dilly 

P.N., (1994) 

Currently dry eye syndrome is one of the most widespread reasons 

why young active people who spend a lot of time in front of their 

computer screens visit their eye health professional (evaporation dry 

eye a subtype of dry eye) Dilly P.N., (1994).  
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Environmental influencing factors such as dehydrating temperature-

controlled environments can cause or contribute to evaporate dry eye 

conditions. 

Several terms have been used to describe the ocular irritation, poor tear 

film stability and ocular surface desiccation associated with the poor 

indoor air quality in temperature-controlled office environments. These 

include office dry eye syndrome and sick building syndrome. Bako -

Biro Z. et al., (2004). 

  Patients suffering from the dry eye syndrome usually complain 

about: impression of having a foreign body under the eyelids, irritation, 

eyes burning and reddening, transient vision blurring  

Due to lack of specific receptors for eye surface dryness, a typical 

symptom is a sensation of heavy eyelids and tired eyes. These 

sensations often intensify under the influence of such factors as: staying 

in an air-conditioned or smoky room (due to increased evaporation of 

tears), long work in front of a computer screen, reading (due to 

decreased frequency of blinking). A reduced blink rate at the VDT 

contributes to a poor tear film quality and temporary stresses the 

cornea, resulting in symptoms of dry eye. 

This reduction in blink rate may as great as 60% and be also be one 

of the basic pathophyisiologic mechanism for the high incidence of 

meibomian gland disease in computer users with significant ocular 

surface complaints. The dry eye syndrome can be basically defined as 

changes in stability, composition and tear film tension leading to the 

occurrence of lesions in conjunctiva and cornea. In order to ensure 
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proper functioning of the optical system, the tear film must be 

characterized by constant quantitative and qualitative composition. 

 

 

 

 

 

 

 

 

Fig 22-The tear film 

The classical descprition of the tear film describes it as a trilaminar 

structure: 

Basic mucin layer adjacent to the eye surface, intermediate aqueous 

layer and surface lipid layer. However recent research has shown that 

this clear-cut demarcation between layers does not seem to exist. 

Rather, it is postulated that soluble mucins are dispersed in the aquous 

layer being more concentrated near the ocular surface Murbe J. et al., 

(2003). 

    Mucin layer facilitates corneal surface lubrication thanks to its 

specific chemical composition (it contains both lipophilic and 

hydrophilic groups in its particle), it consists of proteins, mainly 

glycoproteins, secreted by the goblet cells of the conjunctiva which 
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form the glycocalyx, a protein meshwork that helps bind proteins to the 

epithelial surface thus promots ocular surface wettability Igor Patricek, 

(2008). 

 

 

 

 

 

  

                           Fig 23-The tear film layers 
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Fig 24- Structure of the tear film (courtesy of Alcon) 

Tear film has the following functions:  

1- Shaping and keeping smooth the refractory surface of the eyeball 

2-Providing proper level of moisture for normal development of 

conjunctival and corneal epithelial cells. 

 3- Antibacterial protection. 

 4- Moisturizing eyelids. 

5-Transporting metabolic products i.e. oxygen and carbon dioxide 

transport. 

6- Clearing the corneal surface from harmful substances. 

7- Letting migrating leucocytes through in case of eyeball injury. 
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In order to diagnose the CVS, several tests are used to diagnose the 

dry eye syndrome:  

the ophthalmologist may do one of the following tests: 

 A-Shirmer‘s test, which is the oldest of the diagnostic tools in 

diagnosing dry eye by measuring the rate of tear production using a 

calibrated paper wick placed on the edge of the eyelid. The length of 

wet wick after 5 minutes defines the rate of tear production. The rate 

value of more than10mm/5min is considered to be normal. 

 

 

 

 

 

 

Fig 25- Schirmer test (courtesy of Alcon) 

B- Another popular test is the Tear Break-Up Time (TBUT). Its 

purpose is to evaluate how long the tear film remains on the eye 

surface. In order to achieve that, fluorescein solution is instilled in the 

conjunctival sac and the time lapse between the first blink and the 

appearance of the first dark point indicates the break-up of the dyed 

tear film. A break-up time of less than 10 second is considered 

diagnosis of dry eye. BUT lower than 3-5 sec: is diagnostic of dry eye 
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& is the most proable cause of symptoms. The tear film stability, 

together with osmolarity is two parameters that are changed in every 

type of dry eye. TBUT is notorious as the measurement is not 

standardized as it is performed in many different ways, thus making the 

results not comparable between practioners Mark Abelson. et al. 

(2011).    

 

 

 

 

 

 

 

Fig 26- TBUT visible multiple breaks in fluoresceine-stained tears 

film (courtesy of Alcon) 
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Fig 26- TBUT visible multiple breaks in fluoresceine- stained tears 

film (courtesy of Alcon) 

C- Fluorescein staining by using 1% sodium fluorescein, epithelial 

defects of the eye surface are stained, and may be observed using a slit 
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lamp. Another derivative with different characteristics is Rose Bengal 

staining Atiya Rahman, et al (2007). These methods are used to detect 

corneal and conjunctival surface lesions. Distribution of fluorescein 

may be highly pathognomonic of dry eye. Bilateral corneal staining 

predominantly on the inferior cornea: i.e dry eye. Bilateral 

cornjunctival staining predominantly in the aperture: i.e dry eye. 

  

 

 

 

 

 

 

Fig 27-Negative corneal staining from surface in dry eye     Dilly 

P.N. (1994) 
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Fig 28- staining is more visualized on the cornea than on the 

conjunctiva
 
Dilly P.N., (1994)

 

D- Other diagnostic test is the presence of lid parallel conjunctival folds 

(LIPCOF) test and tears meniscus height measurement. Background: 

Conjunctival folds have been reported as incidental findings in routine 

slit-lamp examination, especially related to patients with dry eye Miller 

et al., (2003).
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(LIPCOF) test and tear meniscus height measurement. 

Tabe 4: Classification of LIPCOF. Höh H. et al., (1995)
 
 

Interpretation 

/Intensity of the dry 

eye syndrome 

Description of the finding 

of conjunctival fold in 

primary position 

Degree of intensity 

of LIPCOF 

No dry eye 
No permanently present 

fold 
Degree 0 

Mild intensity of 

dry eye 

Single, small fold; 

smaller than the normal 

tear meniscus 

Degree 1 

Moderate intensity 

of dry eye 

Fold of up to the height of 

the normal tear meniscus, 

multiple folds 

Degree 2 

Severe intensity of 

dry eye 

Fold being higher than 

the normal tea meniscus, 

multiple folds 

Degree 3 

 

 

 

 

 

 

Fig 29: Two parallel conjunctival folds at the temporal quadrant of 

the eye (LIPCOF grade 2) Miller et al., (2003) 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3171239/figure/fig1/
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LIPCOF Degree 0 No permanently present fold 

 
LIPCOF Degree 1 

Single, small fold; smaller than the normal tear meniscus 

 
LIPCOF Degree 2 

Fold of up to the height of the normal tear meniscus, 

Multiple folds 

 
LIPCOF Degree 3 

Fold being higher than the normal tear meniscus 

Multiple folds     

 Fig. 30- Diagram of LIPCOF degree .Schirra el al. (1998) 
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Chapter- 5 

MUSCULOSKELETAL EFFECTS OF VDT 

Arndt studied the stresses on the musculoskeletal system, in order to 

develop design guidelines for VDT workstations. Evaluations of VDT 

workstations reveal that many of the health problems experienced. 

Many tasks lead to prolonged static positioning of the back, neck, arms 

and legs; producing rapid fatigue and increasing the risk of chronic 

problems and the effect of repetitive motion patterns which could lead 

to disorders in the muscles, tendons, nerves and joints. 

However, the effects of job pressures must not be overlooked as a 

potential contributing factor in postural complaints. Arndt R., (1983) 

Moreover, Fahrbach, P.A. and Chapman, (1990) have studied the 

relation between VDT work duration and musculoskeletal discomfort. 

Effects on Musculoskeletal discomfort, work position, and job stress 

factors were compared in government office workers grouped 

according to whether they used video display terminals more or less 

than 4 hours per day.  

The results of this study suggest that limits on VDT use to less than 

4 hours per day do not necessarily protect against health problems. It 

should be pointed out that  Horikawa, studied the effect of VDT height 

on the trapezius muscle hardness: quantitative evaluation by a newly 

developed muscle hardness meter Horikawa, M. (2001). When using a 

desktop personal computer (PC), no change was observed in muscle 

hardness even after a 30-min task if a subject was in the reference 
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posture with a declination angle formed by the Reid's line directed 

toward the upper edge of the PC screen and the horizontal plane within 

5-10 degrees.  

However, an increase in muscle hardness was observed after a 30-

min task in a posture of looking down at the screen (angle of 

declination: 15-20 degrees). When the same tasks were performed with 

a notebook PC, muscle hardness increased after 15 min. Fifteen 

minutes of relaxation exercise reduced the muscle hardness caused by 

VDT work. Sixtieth Congress of Clinical Ophthalmology of Japan, 

October 2006, Kyoto, Japan concluded that the use of a visual display 

terminal in routine office work is associated with an increased 

occurrence of certain eye discomfort symptoms. This association is 

affected also by the presence of certain other individual and ergonomic 

factors Miki Uchino, (2008).  

Also, the air in many office environments is dry, which can increase 

the evaporation rate of your tears, placing you at greater risk for dry 

eye problems Freudenthaler N., (2003). 
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THE BASICS OF COMPUTER ERGONOMICS: 

In 1995, the American Optometric Association published its own 

ergonomic guidelines for the visual comfort of VDT users. Ergonomics 

is, in one sense, the study and change of workplace conditions that are 

not compatible with safe, efficient human interaction. Of course, there's 

more to it than that one simple statement, but AOA wanted to give 

optometrists basic guidelines to share with their patients Best P.S. et 

al., (1996). 

What AOA suggests is as follows: 1) Working distance from eye to 

screen should be set between 20" and 26"inch.  2) Viewing angle for 

the screen should be 10 degrees to 15 degrees below straight-ahead 

gaze position. That would be equivalent to about a 10" drop from the 

straight-ahead gaze line directly above the screen to the center of the 

screen.  

3) Room lighting should be free of glare sources as much as 

possible. Screen anti-glare cover filters should be used where necessary 

(glass filters only; do not use plastic mesh filters. Be aware that anti-

reflection screens reduce illumination. Bergqvist U.O., Knave B.G., 

(1994): 

4) Cover or mask windows to prevent glare from sunlight, and place 

computer screens at 90 degrees angles to windows whenever possible.  

5) Reduce room lighting so that screen brightness and contrast can also 

be reduced to more comfortable levels. Use task lighting at each desk to 

illuminate copy work. Consider posting some simple ergonomic tips to 

help them stay healthy.  
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Here are a few to get you started: Smith et al., (1981),
 
 

 Place the keyboard under your fingers and be sure that your elbows 

are bent at a 90-degree angle. 

 Position your computer away from bright sources of light (such as 

lamps with bright light bulbs or windows) to help reduce eye 

fatigue. 

 Sit properly with your feet on the floor and your back straight. 

 Utilize a workstation tailored to your size, when possible. From 

your mouse, to your chair, to your keyboard. The correct viewing 

angle is 10 to 20 degrees from the midscreen to the top of the 

screen. In the concept of preventive rehabilitation, the role and 

scope of expertise of physiotherapists must be enlarged to provide 

advice and education towards proper ergonomics. Counseling and 

working with authorities of different offices will further assist in 

reducing occupational injuries that can lead to musculoskeletal 

pain among computer users. There is also a need to focus on 

research, health planning and health education for computer users. 
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Subjects & Methods 

  Sample size determination; was calculated as follows; considering 

the prevalence of CVS was 50% according to NIOSH, 95% confidence, 

power 80% and Odds ratio 2 (as exposed has double chance than non-

exposed). The sample size calculated was 136 cases; we increased 10% 

to compensate for failure to follow up or non response. Therefore, the 

study included 150 persons exposed and 150 controls  

Type of the study is a cross sectional study that was carried out on 

three hundred healthy subjects volunteered to participate in the study; 

they are living in Cairo and were selected according to our inclusion 

and exclusion criteria as follow: 

Inclusion Criteria: 

 General condition: healthy persons not complaining from any 

chronic disease.  

 Age and sex: 22-32 years old & of any sex. 

 Ocular condition: cases with no error of refraction or minimal 

uncorrected error. 

Exclusion criteria: 

 Patients with any chronic disease or person taking chronic 

medication prescribed or over the counter. 
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 Ocular condition: glaucomatous patients, past history of ocular 

surgery, past history of LASIK, chronic inflammatory conjunctival 

diseases. 

Subjects were divided into two groups. 

 Group I (Exposed group): 

Included one hundred fifty participants whose work necessitates 

exposure to visual display terminals (full occupational time) i.e. 

minimum six hours/day, minimum five days/week, for one year or 

more. The subject checked two or more of the symptoms listed in the 

computer vision stress test will undergo the clinical assessment. 

The subjects were given a self administered pre-tested and validated 

questionnaire (in Arabic language) see appendix II & an educational 

program in Arabic see appendix III.  

The subjects were selected from the following institutions: 

 Atomic energy authority (center of designing circuits and systems). 

 RAYA..net.Company (Abbasia area) -Al Farouq clinic (Alnozha 

area). 

The subjects were using color display screen of (1,024×768 pixels) 

ranging from 14-22 inch,LCD type & placed in front of the subject with 

its top aligned with the subject's eyes and the screen-eye distance 

adjusted individually (average 45 cm in front of the subject ). The 

electromagnetic field of the VDT (used by the selected subjects) is 

measured by AC MILLIGAUSS METER MODEL UHS.  
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FIG 31- AC MILLIGAUSS METER Model UH 

 Group II (Control group): 

Included hundred fifty participants their age matched with group I 

but they are working in a field does not necessitate exposure to visual 

display terminals i.e. they does not use computer at all even in their 

houses. All of them were apparently healthy, not suffering from any 

systemic disease. 

All subjects in both groups were informed about the goal and the 

procedure of the study and gave their written consent to participate in 

the study. 

Subjects of this study were classified into two main studies. 

Cross sectional study: (selected subjects from the exposed group and 

the entire non exposed group). 
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Longitudinal study:  (before and after intervention in the selected 

subjects of the exposed group). 

Both groups were subjected to the following clinical assessment that 

includes:  

1- Medical history to determine any symptoms the candidatet is 

experiencing and the presence of any general health problems, 

medications taken or environmental factors contributing to the 

symptoms related to computer use. 

2- Visual acuity measurements to assess the extent to which vision may 

be affected (using Landolt chart). 

3- A refraction (using autorefractometer) to determine the appropriate 

lens power to compensate for any refractive error (nearsightedness, 

farsightedness or astigmatism). 

4- Testing how the eyes focus, move and work together, testing for 

latent squint with Maddox wing and Stereopsis with Lan 1 stereo 

test. 

5- Tear film acessessment: 

SCHIRMER TEST 

FLUORESCEIN & ROSE BENGAL staining 

TEAR BREAK UP TIME (TBUT) 

LIPCOF test (lid parallel conjunctival fold)  

An interventional protective measure for the selected subjects from 

the exposed group was administered, it included the following: 
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Educational program that include instructions about room 

illumination, site of the screen, the viewing distance and display 

resolution properties, also taking rest for the eyes. 

Local artificial tears eye drops and ointment use, with its lubricating 

and soothing effect that helps to overcome the eye fatigue and dryness.  

N.B; the cumulative effect of the preservative used in commercially 

tear substitutes may produce significant epithelial toxicity; it is 

sometimes helpful to change tear preparations with alternate 

preservatives when patients become symptomatic again. Meanwhile 

tear substitutes without preservatives are available in unit dose 

containers (but coastwise is higher).  

Reevaluation after diagnosis and intervention was performed as 

follows: 

 1
st
 evaluation after one month. 

 2
nd

 evaluation after two months. 

 3
rd

 evaluation after four months. 

 4
th

 evaluation after six months. 
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Statistical analysis: 

Data entry & analysis were done using the SPSS ver 17.0 applying 

appropriate statistical methods i.e. descriptive and analytical. 

Discriptive methods e.g: mean, S.D, number and percent.       

Analytical methods e.g: student –t test, chi-square test and Mc Nemar 

test. 
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Results 

The present study included hundred fifty computer professionals‘ viz. 

software developers, call center workers and data entry workers. 

Another hundred fifty candidates far from video display terminals 

exposure as control group.  

N.B : P-value * means a statistically significant association 

P value ˃0.05 means insignificant 

P value˂0.05 means significant 

P value˂0.01 means highly significant  

 Table 5: Gender of the Exposed &Control subjects 

 
Sex 

Female Male Total 

Exposed 
N 92 58 150 

% 50.27 49.57  

 Controls 
N 91 59 150 

% 49.73 50.43  

Total N 183 117 300 

 
X

2
 0.014 

P-value 0.9 

Two third of the subjects (61.33%) were females 

 

 

 



 

 
 

114 

Table 6: Age of the Exposed & Control 

  

Age T-test 

Range Mean ± SD t P-value 

Exposed 22.00 - 32.00 25.427 ± 2.602 

0.157 0.9 

Controls 22.00 - 32.00 25.380 ± 2.545 

Mean age of the subjects who participated in this study was 25.4 years, 

with a range of 22 to 32 years.  

Table 7: Range of W.Ys, W.Hs & Age 

 No Range Mean ± SD 

WORKING YEARS 150 1.00 - 10.00 3.34 ± 2.349 

WORKING HOURS 150 6.00 - 12.00 8.973 ± 1.671 

AGE 150 22 - 32 25.34 ± 2.6 

 

Age of candidates ranged from 22-32. 

Working hours ranged from 6-12 hours. 

Working years ranged from 1-10 years. 
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(1)-Eye strain 

Table-8- Tired eyes and Eye strain before and after intervention 

Tired eyes and Eye strain before and after intervention 

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 138 92.00 12 8.00 150 100.00  

After 1m 116 77.33 34 22.67 150 100.00 <0.001* 

After 3m 110 73.33 40 26.67 150 100.00 <0.001* 

After 6m 105 70.00 45 30.00 150 100.00 <0.001* 

Tired eyes in exposed 92% before and 70% after intervention 

Table 9: Comparative Statistics of tired eyes among Exposed and 

Control 

 

 
ITEM 

Tired eyes 

and Eye 

strain 

Exposed Controls Total  

N % N % N % X
2
 P-value 

138 92.00 27 18.00 165 55.00 165.939 <0.001* 

Significant difference between tired eyes among Exposed and Control 
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(2)-Burning eyes & Excessive tear production 

Table 10- Burning eyes and Excessive tear production before and after 

intervention 

Burning eyes & Excessive tear production before and after 

intervention 

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 76 50.67 74 49.33 150 100.00  

After 1m 71 47.33 79 52.67 150 100.00 0.063 

After 3m 70 46.67 80 53.33 150 100.00 0.031* 

After 6m 67 44.67 83 55.33 150 100.00 0.004* 

Burning eyes in exposed 50.67%before and 44.67% after intervention 

Table 11: Comparative Statistics of the burning eyes among Exposed 

and Control 

 

 
ITEM 

Burning eyes and 

Excessive tear 

production 

Exposed Controls Total  

N % N % N % X
2
 P-value 

76 50.67 24 16.00 100 33.33 40.560 <0.001* 

Significant difference between burning eyes among Exposed and 

Control 
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 (3)- DRY SORE EYES 

Table 12: Dry sore eyes before and after intervention 

Dry sore eyes before and after intervention 

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 56 37.33 94 62.67 150 100.00  

After 1m 48 32.00 102 68.00 150 100.00 0.008* 

After 3m 48 32.00 102 68.00 150 100.00 0.008* 

After 6m 48 32.00 102 68.00 150 100.00 0.008* 

Dry eyes in exposed 37.67%before and 32% after intervention 

Table 13: Comparative Statistics of the dry sore eyes among Exposed 

and Control 

  

 
ITEM 

Dry sore 

eyes 

Exposed Controls Total  

N % N % N % X
2
 P-value 

56 37.33 32 21.77 88 29.63 8.626 0.003* 

Significant difference between dry eyes among Exposed and Control 
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Table 14: Dry sore eyes in relation to gender of the Exposed subjects 

ITEM Sex 

Dry sore eyes 

Female Male Total  

N % N % N % X
2
 P-value 

35 38.04 21 36.21 56 37.33 0.051 0.8 

In Exposed subjects gender is insignificant association in Dry sore eyes  

Table 15: Dry sore eyes in relation to age 

ITEM Age 
T-Test 

Dry sore eyes 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

25.213 ± 2.556 25.786 ± 2.661 -1.308 0.2 

In Exposed subjects age is insignificant association in Dry sore eyes  

Table 16: Dry sore eyes in relation to duration variables 

ITEM Duration (W.Hs)  
T-Test 

Dry sore eyes 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

3.340 ± 2.412 3.357 ± 2.260 -0.042 0.9 

In Exposed subjects (W.Hs) is insignificant association in Dry sore 

eyes 

 Table 17: Dry sore eyes in relation to background variables 

ITEM Background (W.Ys) 
T-Test 

Dry sore eyes 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

9.085 ± 1.865 8.786 ± 1.275 1.062 0.3 

In Exposed subjects (W.Ys) is insignificant association in Dry sore 

eyes 
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(4)-Headaches during or after working at the computer 

Table 18: Headaches during or after working at the computer before 

and after intervention 

Headaches during or after working at the computer before and after 

intervention 

 Positive Negative Total McNemar 

(P value) 

 N % N % N %  

Before 102 68.00 48 32.00 150 100.00  

After 1m 102 68.00 48 32.00 150 100.00 1.00 

After 3m 102 68.00 48 32.00 150 100.00 1.00 

After 6m 102 68.00 48 32.00 150 100.00 1.00 

Dry eyes in exposed 68% before and after intervention 

Table 19: Comparative Statistics of headaches among Exposed and 

Control  

  ITEM 

Headaches 

during or after 

working at the 

computer 

Exposed Controls Total  

N % N % N % X
2
 P-value 

102 68.00 0 0.00 102 34.0 154.55 <0.001* 

Significant difference between headache among Exposed and Control  
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(5)- Distant vision is blurred when looking away from the computer 

Table 20: Distant vision is blurred when looking away from the 

computer before and after intervention 

Distant vision is blurred when looking away from the computer before 

and after intervention 

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 102 68.00 48 32.00 150 100.00  

After 1m 102 68.00 48 32.00 150 100.00 1.00 

After 3m 102 68.00 48 32.00 150 100.00 1.00 

After 6m 102 68.00 48 32.00 150 100.00 1.00 

Blurred distant vision in exposed 68%before and after intervention 

Table 21: Comparative Statistics of blurred distant vision among 

Exposed and Control 

  ITEM 

Distant vision is 

blurred when 

looking away 

from the 

computer 

Exposed Controls Total  

N % N % N % X
2
 P-value 

102 68.00 0 0.00 102 34.0 154.55 <0.001* 

Significant difference between blurred distant vision among Exposed 

and Control 
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 (6)-Blurred near vision letters on the screen run together  

Table 22: Blurred near vision (letters on the screen run together) before 

and after intervention 

Blurred near vision (letters on the screen run together) before and after 

intervention 

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 62 41.33 88 58.67 150 100.00  

After 1m 62 41.33 88 58.67 150 100.00 1.00 

After 3m 62 41.33 88 58.67 150 100.00 1.00 

After 6m 62 41.33 88 58.67 150 100.00 1.00 

Blurred distant vision in exposed 41.33%before and after intervention 

Table 23: Comparative Statistics of blurred near vision among Exposed 

and Control 

  

 
ITEM 

Blurred near vision 

( letters on the screen 

run together) 

Exposed Controls Total  

N % N % N % X
2
 P-value 

62 41.33 24 16.00 86 28.67 23.538 <0.001* 

Significant difference between blurred near vision among Exposed and 

Control  
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 (7)-Halos appear around objects on the screen 

Table 24: Halos appear around objects on the screen before and after 

intervention 

Halos appear around objects on the screen before and after intervention 

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 16 10.67 134 89.33 150 100.00  

After 1m 16 10.67 134 89.33 150 100.00 1.00 

After 3m 16 10.67 134 89.33 150 100.00 1.00 

After 6m 16 10.67 134 89.33 150 100.00 1.00 

Halos around objects in exposed 10.67%before and after intervention 

Table 25: Comparative Statistics of the halos among Exposed and 

Control 

  

 
ITEM 

Halos appear 

around objects 

on the screen 

Exposed Controls Total  

N % N % N % X
2
 P-value 

16 10.67 0 0.00 16 5.33 16.901 <0.001* 

Significant difference between halos around objects among Exposed 

and Control  
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(8)-Driving/night vision is worse after computer use 

 Table 26: Driving/night vision is worse after computer use before 

and after intervention 

Driving/night vision is worse after computer use before and after 

intervention 

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 36 24.00 114 76.00 150 100.00  

After 1m 36 24.00 114 76.00 150 100.00 1.00 

After 3m 36 24.00 114 76.00 150 100.00 1.00 

After 6m 36 24.00 114 76.00 150 100.00 1.00 

Halos around objects in exposed 24%before and after intervention 

 

Table 27: Comparative Statistics of driving/night vision is worse 

among Exposed and Control 

  

 
ITEM 

Driving/night vision 

is worse after 

computer use 

Exposed Controls Total  

N % N % N % X
2
 P-value 

36 24.00 0 0.00 36 12.00 40.909 <0.001* 

Significant difference between worse night vision among Exposed and 

Control  

 

 

 



 

 
 

124 

 (9)-Neck, shoulder and back aches, overall bodily fatigue or tiredness  

Table (28)-Neck, shoulder and back aches, overall bodily fatigue or 

tiredness 

Neck, shoulder and back aches, overall bodily fatigue or tiredness  

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 134 89.33 16 10.67 150 100.00  

After 1m 134 89.33 16 10.67 150 100.00 1.000 

After 3m 128 85.33 22 14.67 150 100.00 0.031* 

After 6m 128 85.33 22 14.67 150 100.00 0.03* 

Bodily aches in exposed 89.33% before and 85.33% after intervention 

 

Table 29: Comparative Statistics of bodily fatigue among Exposed and 

Control 

  

 
ITEM 

Neck, shoulder 

and back aches, 

overall tiredness 

Exposed Controls Total  

N % N % N % X
2
 P-value 

134 89.33 19 12.67 153 51.00 176.404 <0.001* 

Significant difference between bodily aches among Exposed and 

Control  
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Table 30: neck, shoulder and back aches in relation to gender of the 

exposed subjects 

Item Sex 

Neck, shoulder and 

back aches, overall 

bodily fatigue or 

tiredness 

Female Male Total Chi-Square 

N % N % N % X
2 P-value 

88 95.65 46 79.31 134 89.33 9.970 0.002* 

In Exposed subjects gender is a significant association in Bodily aches  

Table 31: Neck, shoulder and back aches in relation to working hours 

of the Exposed subjects 

Item (W.H) Duration 
T-Test 

Neck, shoulder and 

back aches, overall 

bodily fatigue or 

tiredness 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

2.750 ± 1.612 3.418 ± 2.416 -1.076 0.3 

 

Table 32: Neck, shoulder & back aches in relation to working years of 

the Exposed subjects 

Item (W.Y) Background 
T-Test 

Neck, shoulder and 

back aches, overall 

bodily fatigue or 

tiredness 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

9.250 ± 1.342 8.940 ± 1.707 0.70 0. 5 
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(10)- LIPCOF TEST  

Table 33: LIPCOF test in Exposed before and after intervention 

LIPCOF test in Exposed before and after intervention 

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 86 57.33 64 42.67 150 100.00  

After 1m 86 57.33 64 42.67 150 100.00 1.000 

After 3m 86 57.33 64 42.67 150 100.00 1.000 

After 6m 86 57.33 64 42.67 150 100.00 1.000 

Bodily aches in exposed 57.33% before and after intervention 

Table 34: Comparative Statistics of LIPCOF among Exposed and 

Control 

  

 
LIPCOF TEST 

LIPCOF 

Exposed Controls Total  

N % N % N % X
2
 P-value 

86 57.33 24 16 110 36.67 55.177 <0.001* 

Significant difference in LIPCOF test among Exposed and Control  
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Table 35: LIPCOF test in exposed in relation to Age 

 Age 

T-Test 

LIPCOF 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

25.094  ± 2.480 25.674 ± 2.676 -1.356 0.2 

 

 Table 36: LIPCOF test in exposed in relation to W.Y  

 Duration (Working.Years) 

T-Test 

LIPCOF 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

2.844 ± 2.169 3.721 ± 2.419 -2.294 0.02* 

 

 Table 37: LIPCOF test in exposed in relation to W.H 

 Background (Working.Hours) 

T-Test 

LIPCOF 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

8.500 ± 1.543 9.326 ± 1.683 -3.077 0.002* 
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(11)-ASTHENOPIA 

Table 38: Gender of the Exposed subjects 

Females % Males % Total number 

92 61.33 58 38.67 150 

Gender of the Exposed subjects 61.33 were females 

Table 39: Asthenopia in relation to gender of the Exposed subjects 

Item Sex 

Asthenopia 

Female Male Total  

N % N % N % X
2

 P-value 

41 44.57 27 46.55 68 45.33 0.057 0.812 

Marginally higher proportion of asthenopia was noted in males 

compared to females 

Table 40: Asthenopia in relation to age of the Exposed subjects 

Item Age 
T-Test 

Asthenopia 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

25.317 ± 2.429 25.559 ± 2.809 -0.565 0.573 

A statistically significant association (P < 0.05) was found between 

occurrence of asthenopia and age of start using computers. A majority 

of subjects, i.e., 42 (61.76%) subjects, started use of computers at a 

young age, of less than 25 years. 
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Table 41: Asthenopia in relation to duration of computer use 

Item Duration (Working.Years) 
T-Test 

Asthenopia 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

2.951 ± 2.036 3.824 ± 2.614 -2.297 0.02* 

A statistically significant association (P < 0. 02) was found between 

occurrence of asthenopia and years of using computers.  

Table 42: Asthenopia in relation to background variables 

Item Background (Working.Hours) 

T-Test 

Asthenopia 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

8.585 ± 1.490 9.441 ± 1.765 -3.220 0.002* 

A statistically high significant association (P < 0.002) was found 

between occurrence of asthenopia and hours of using computers.  

              Table 43: Asthenopia among Exposed and Control  

  ITEM 

ASTHENOPIA 

Exposed Controls Total  

N % N % N % X
2
 P-value 

68 45.33 2 1.33 70 23.33 81.17 <0.001* 

High significant difference in Athenopia among Exposed and Control  
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Table 44: Asthenopia among Exposed before and after intervention 

 

Asthenopia among Exposed before and after intervention 

 Positive Negative Total McNemar 

(P value)  N % N % N % 

Before 68 45.33 82 54.67 150 100.00  

After 1m 52 34.67 98 65.33 150 100.00 <0.001* 

After 3m 46 30.67 104 69.33 150 100.00 <0.001* 

After 6m 43 28.67 107 71.33 150 100.00 <0.001* 

Athenopia  in exposed 45.33% before and 28.67% after intervention 
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Table 45: Prevalence of Visual Impairments in Exposed VDT Users 

No Symptom and Type of Impairment 

Prevalence of Visual 

Impairments in exposed 

VDT Users 

Before 

intervention 

After Final 

intervention 

1 Tired eyes and Eye strain 92% 70% 

2 
Burning eyes & Excessive tear 

production 
50. 67% 44.67% 

3 Dry sore eyes 37.33% 32.21% 

4 
Headaches during or after working 

at the computer 
68% 68% 

5 

Distant vision is blurred when 

looking away from the computer 

(occasional) 

68% 68% 

6 
Blurred near vision letters on the 

screen run together (intermittent) 
41.33% 41.33% 

7 
Halos appear around objects on the 

screen 
10.67% 10.67% 

8 
Driving/night vision is worse after 

computer use 
24% 24% 

9 
Neck, shoulder and back aches, 

overall bodily fatigue or tiredness 
89.33% 85.33% 
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Table 46: Age of the Exposed subjects in relation to symptoms 

Complaints 

Age 
T-Test 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

Tired eyes and Eye 

strain 
26.00 ± 3.08 25.377 ± 2.564 0.795 -1.1 

Burning eyes and 

Excessive tear 

production 

25.24 ± 2.26 25.605 ± 2.899 -0.851 0.4 

Dry sore eyes 25.21 ± 2.56 25.786 ± 2.661 -1.308 0.2 

Headaches during 

or after working at 

the computer 

25.58 ± 2.28 25.353 ± 2.749 0.505 0.6 

Distant vision is 

blurred when 

looking away from 

the computer 

24.58 ± 1.79 25.824 ± 2.826 -2.784 0.006* 

Blurred near vision 

letters on the screen 

run together 

25.23 ± 2.37 25.710 ± 2.899 -1.119 0.3 

Halos appear 

around objects on 

the screen 

25.31 ± 2.51 26.375 ± 3.222 -1.550 0.1 

Driving/night vision 

is worse after 

computer use 

25.70 ± 2.72 24.556 ± 1.978 2.339 0.02* 

Neck, shoulder and 

back aches, overall 

bodily fatigue or 

tiredness 

24.00 ± 1.86 25.597 ± 2.630 -2.356 0.02* 
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Table 47: Sex of the Exposed subjects in relation to symptoms 

Complaints 

Sex 

Female Male Total  

N % N % N % X
2
 P-value 

Tired eyes and Eye 

strain 
83 90.22 55 94.83 138 92.00 1.027 0.3 

Burning eyes and 

Excessive tear 

production 

46 50.00 30 51.72 76 50.67 0.042 0.837 

Dry sore eyes 35 38.04 21 36.21 56 37.33 0.051 0.8 

Headaches during or 

after working at the 

computer 

65 70.65 37 63.79 102 68.00 0.769 0.4 

Distant vision is 

blurred when 

looking away from 

the computer 

61 66.30 41 70.69 102 68.00 0.314 0.6 

Blurred near vision 

letters on the screen 

run together 

33 35.87 29 50.00 62 41.33 2.929 0.09 

Halos appear around 

objects on the screen 
7 7.61 9 15.52 16 10.67 2.335 0.1 

Driving/night vision 

is worse after 

computer use 

18 19.57 18 31.03 36 24.00 2.565 0.1 

Neck, shoulder and 

back aches, overall 

bodily fatigue or 

tiredness 

88 95.65 46 79.31 134 89.33 9.970 0.002* 
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Table 48: Working hours of the Exposed subjects in relation to 

symptoms 

Complaints 

Duration ( W.Hs) 
T-Test 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

Tired eyes and Eye 

strain 
3.333 ± 2.741 3.348 ± 2.323 -0.020 0.9 

Burning eyes and 

Excessive tear 

production 

2.838 ± 1.880 3.842 ± 2.649 -2.671 0.008 

Dry sore eyes 3.340 ± 2.412 3.357 ± 2.260 -0.042 0.9 

Headaches during or 

after working at the 

computer 

3.917 ± 2.491 3.078 ± 2.241 2.061 0.04* 

Distant vision is 

blurred when looking 

away from the 

computer 

2.958 ± 1.738 3.529 ± 2.574 -1.393 0.2 

Blurred near vision 

letters on the screen 

run together 

3.159 ± 2.248 3.613 ± 2.478 -1.167 0.2 

Halos appear around 

objects on the screen 
3.239 ± 2.228 4.250 ± 3.130 -1.637 0.1 

Driving/night vision is 

worse after computer 

use 

3.632 ± 2.500 2.444 ± 1.482 2.699 0.008* 

Neck, shoulder and 

back aches, overall 

bodily fatigue or 

tiredness 

2.750 ± 1.612 3.418 ±2.416 -1.076 0.284 
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Table 49: Working years of the Exposed subjects in relation to 

symptoms 

Complaints 

Background (W.Ys) 
T-Test 

Negative Positive 

Mean ± SD Mean ± SD t P-value 

Tired eyes and Eye 

strain 
7.833 ± 0.389 9.072 ± 1.703 -2.508 0.01* 

Burning eyes and 

Excessive tear 

production 

8.676 ± 1.536 9.263 ± 1.754 -2.180 0.03* 

Dry sore eyes 9.085 ± 1.865 8.786 ± 1.275 1.062 0.3 

Headaches during or 

after working at the 

computer 

8.750 ± 1.631 9.078 ± 1.687 -1.124 0.3 

Distant vision is 

blurred when 

looking away from 

the computer 

8.792  ± 1.650 9.059 ± 1.682 -0.913 0.4 

Blurred near vision 

letters on the screen 

run together 

9.00 ± 1.702 8.935 ± 1.638 0.232 0.8 

Halos appear around 

objects on the screen 
8.806 ± 1.582 10.375 ± 1.784 -3.699 0.000** 

Driving/night vision 

is worse after 

computer use 

8.982 ± 1.613 8.944 ± 1.866 0.119 0.9 

Neck, shoulder and 

back aches, overall 

bodily fatigue or 

tiredness 

9.250 ± 1.342 8.940 ± 1.707 0.700 0.5 
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Table 50: Comparative Statistics of the Symptoms among Exposed 

subjects and Control 

Items 

Groups 

Exposed Controls Total  

N % N % N % X
2
 P-value 

Tired eyes and Eye 

strain 
138 92.00 27 18.00 165 55.00 165.939 <0.001* 

Burning eyes and 

Excessive tear 

production 

76 50.67 24 16.00 100 33.33 40.560 <0.001* 

Dry sore eyes 56 37.33 32 21.77 88 29.63 8.626 0.003* 

Headaches during 

or after working at 

the Computer 

102 68.00 0 0.00 102 34.00 154.545 <0.001* 

Distant vision is 

blurred when 

looking away from 

the computer 

102 68.00 0 0.00 102 34.11 153.780 <0.001* 

Blurred near 

vision letters on 

the screen run 

together 

62 41.33 24 16.00 86 28.67 23.538 <0.001* 

Halos appear 

around objects on 

the screen 

16 10.67 0 0.00 16 5.33 16.901 <0.001* 

Driving/night 

vision is worse 

after computer use 

36 24.00 0 0.00 36 12.00 40.909 <0.001* 

Neck, shoulder 

and back aches, 

overall bodily 

fatigue or tiredness 

134 89.33 19 12.67 153 51.00 176.404 <0.001* 

LIPCOF 86 57.33 24 16.00 110 36.67 55.177 <0.001* 

Asthenopia 68 45.33 2 1.33 70 23.33 81.168 <0.001* 
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ELECROMAGNETIC FIELD MEASUREMENT 

 AC MILLIGAUSS METER Model UHS used for measuring the 

frequency, 3-AXIS 13KHZ-75KHZ. The range was in milligauss. 

The findings were as follows: 

Inside the office where several VDT were utilized the range was higher 

close to the server (5.799 milligauss). The office where monitors are 

used the readings ranged from 3.46 milligauss (monitor 17 inch) to 

3.724. Meantime when VDT of LCD type was utilized the range of 

readings was from 2.462 (Samsung) milligauss (LCD 17 inch), 2,537 

(Philips) milligauss to 3.611 (hp) milligauss.  
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Discussion 

In Egypt computer users are 22.5 million in 2011 compared to 17.5 

million in 2010, with an increase of 28. 31% and internet users 

increased to 17.5million compared 14.2 million an increase of 23 %. As 

reported from the Central Agency for Public Mobilization and 

Statistical Analysis in May 2012. 

As part of this evaluation, this study was planned to investigate the 

probable effects of (electromagnetic waves) on the ocular functions. 

Concerning the age of the participants in the study, it was chosen 

from 22 to 32 as this age group includes large number of computer 

users either on personal or professional level (as the labor market 

prefers those young people who are fresh graduates) updated with new 

computer sciences and are capable of sitting in front of visual display 

terminals 8 hours daily. 

Regarding the duration of exposure to VDT it was chosen to be 

minimum six hours daily (as it is the average time of the working shift 

hours) for those who are working at the field of computer in front of 

visual display terminals. 

They were grouped into group (1) and group (2).       Group (1) 

included 150 employees working at the non ionizing radiation field 

with the possibility of close contact with electromagnetic waves 

radiated from visual display terminals. Group (2) included employees 

or workers working away from any sources of VDTs radiation. All 

chosen individuals were not suffering from any apparent health 
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problems or any apparent diseases that could affect their visual 

conditions .also they were complying with the inclusion and exclusion 

criteria that was determined. 

The current understanding upholds meticulous work environment as 

a precaution and use of artificial tear or contact lens wetting solutions 

to suffice the symptoms. But with these treatments, those who suffered 

from CVS get only symptomatic relief. So, to find a better solution to 

this burning problem, this study was designed. The problem of CVS is 

very new to medical science and is under investigation to explain the 

mechanism of the condition and to find a solution. 

In the current study: Age was a significant factor in blurred distant 

vision, worse night vision and body tiredness. Sex was a significant in 

body tiredness. Working years was a significant factor in tired eyes and 

burning watery eye Working hours was a significant factor in burning 

watery eyes, headaches and worse night vision. Intervention using eye 

drops as lubricants and the educational program were significant in 

symptoms like tired eyes, burning watery eyes, dry eye and body 

tiredness. Working years and working hours were significant factors in 

asthenopia before and after intervention, which comes in parallel lines 

with Smith et al., (1981), NIOSH (1981) as they stated that symptom 

severity has been associated with the length of time spent at the 

computer. 

Asthenopia was considered when two of the following symptoms 

were reported during or after work on computer: smarting sensation, 

gritty feeling, itching in eyes, aches, sensitivity, redness, tears in 
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excess, dryness, discomfort in seeing, blurring of vision and 

discoloration of objects.    Mean age of the subjects who participated in 

this study was (25.32) years, with a range of 22 to 32 years. Two third 

of the subjects (61.33) %) were females. Marginally higher proportion 

of asthenopia was noted in males (46.55%) compared to females 

(44.57%).  

Among the exposed computer operators subjects studied, prevalence 

of asthenopia in was (45.33%)  as 68 subjects suffered from asthenopia 

during or after work on computer. Mocci et al., (2001) reported the 

prevalence of asthenopia as 31.9% in their study performed on 385 

bank workers of Italy, while Sanchez-Roman et al., (1996) found this 

prevalence to be as high as 68.5% in their study in Spain. 

Asthenopia in relation to working years was reported to be the 

highest incidence in the 1
st
 three years of starting the exposure to VDT. 

A statistically significant association (P < 0.05) was found between 

occurrence of asthenopia and age of start using computers. A majority 

of subjects, i.e. 42 (61.76%) subjects, started use of computers at a 

young age, of less than 25 years. 

Correlation of age of starting use of computers with occurrence of 

visual discomfort has been studied. In this study, age of starting use of 

computer was found to be a predictor of asthenopia in the young age 

group, of (24 and 25) age and in males. While considering duration of 

computer use, review of literature reveals a mixed picture as far as 

occurrence of asthenopia is concerned. Hanne et al., (1994) found a 

significant difference in asthenopia and daily hours of VDT work 
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between workers working less than 6 h daily and those working more 

than 6 hours daily. 

Similarly, a review by Sanchez-Roman et al., (1996) and Shima et 

al., (1993) showed that duration of computer work is directly related to 

eye symptoms, and longer duration tends to result in long-lasting 

complaints, well after VDT work is finished Bergqvist and Knave 

(1994) reported similar results.  

However, no correlation was found between asthenopia and number 

of hours of work a day at the VDT or number of years spent performing 

the same work duties in a study by Mocci et al., (2001). On the 

contrary, Rocha and Debert-Ribeiro (2004)
 
study found an association 

between duration of computer use, both in terms of hours/ week and 

number of years and asthenopia. Meantime, Dinesh Bhanderi et al., 

(2008) in an INDIAN study did not find any association between 

duration of computer use, both in terms of hours/ week and number of 

years, and asthenopia.  

In the current study: asthenopia was related to background variables 

(working hours), 8hours/day and more and in relation to working years 

it reported to be the highest incidence in the 1
ST

 three working years of 

starting the exposure to VDT. The problem is significant in countries 

like USA, with visual display terminal (VDT) workers complaining of 

asthenopia one and a half times as often as patients who perform 

conventional office work.  

Asthenopia in relation to working years was reported to be the 

highest incidence in the 1
st
 three years of starting the exposure to VDT. 

http://www.ijcm.org.in/searchresult.asp?search=&author=Dinesh+Bhanderi&journal=Y&but_search=Search&entries=10&pg=1&s=0
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A statistically significant association (P < 0.05) was found between 

occurrence of asthenopia and age of start using computers. A majority 

of subjects, i.e., 42 (61.76%) subjects, started use of computers at a 

young age, of less than 25 years. 

Asthenopia was reported to be the highest incidence in those who 

use it 8/hs daily and more than that (background variables) (working 

hours). A statistically high significant association (P<0.002) was found 

between occurrence of asthenopia and hours of using computers. 

Intervention whether by eye drops or the educational program 

resulted in reduction of asthenopic incidence from 45.33% to (28.67%) 

after 6 months. 

Correlation of age of starting use of computers with occurrence of 

visual discomfort has been studied. In our study, age of starting use of 

computer was found to be a predictor of asthenopia. While considering 

duration of computer use, review of literature reveals a mixed picture 

as far as occurrence of asthenopia is concerned. Hanne et al. found a 

significant difference in asthenopia and daily hours of VDT work 

between workers working less than 6 h daily and those working more 

than 6 hours daily. 

In the current study, occurrence of dryness was 37.33% in cases 

meantime, the control also showed symptoms of dryness in 21.33% of 

the cases. A statistically high significant association (P<0.003) was 

found between occurrence of dryness in cases and control Intervention 

whether by eye drops or the educational program resulted in reduction 
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of dryness symptoms incidence from 37.33% to 32.31% after 6months, 

which is a statistically high significant association (P < 0.008). 

A statistically insignificant association (P=0.967) was found 

between occurrence of dryness and hours of using computers. A 

statistically insignificant association (P= 0.290) was found between 

occurrence of dryness and years of using computers. 

Most of the time, the dryness manifests itself as a secondary 

complaint, but it can, however, be the patient's primary concern. 

However, this expectation is challenged by asymptomatic patients with 

obvious tear film anomalies and extensive ocular surface compromise 

and, conversely, by patients with intolerable symptoms of dryness in 

whom only minimal disease can be observed. 

Johnson M.E., (2007) stated that, a positive relationship exists 

between the severity of symptoms and objective tests in dry eye, but, 

on balance, data suggest that the association between symptoms and the 

majority of these tests is not strong; thus, the power of predictive 

inference of one from knowledge of the other is low. 

LIPCOF test in this study showed that age of the case was an 

insignificant factor meanwhile working hours and working years of the 

case were significant factors.  

In the current study, occurrence of Neck, shoulder and back aches 

(Musculoskeletal strain) in video display terminal workers was 89.33% 

in cases. The control also showed symptoms of Neck, shoulder and 

back aches in 12.67% of the cases. 
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A statistically high significant association (P< 0.003) was found 

between occurrence of tiredness in cases and control. This matches 

with the recent studies that demonstrated a daily accumulation of eye 

and musculoskeletal strain in video display terminal workers which is 

not eliminated by the use of high quality workstations or conventional 

rest break schedules.(Pascal et al 2012). These types of observations 

have called prompted calls for limitations on the period of continuous 

VDT work Best P.S. et al., (1996). 

A statistically insignificant association was found between 

occurrence of neck & shoulder pain and working years of using 

computers. Intervention whether by eye drops or the educational 

program resulted in reduction of neck & shoulder pain symptoms 

incidence from 89.33% to 85.33% after 6months, which is a 

statistically significant association (0.03*). 

A statistically insignificant association was found between 

occurrence of neck & shoulder pain and working hours of using 

computers. On the contrary our results were higher than the results in 

other countries (such as Nigeria). Their study found that low back pain 

and neck pain are the leading complaints among the users with an 

incidence of 74% and 73% respectively. Pains are more severe in 

people with more than four years working experience on computers 

Rufus A et al., (2005). This is in line with the prediction of Waverley 

Wallach D., (1995) that the increase in the computer usage at homes 

and work places will lead to an increase in the number of people 

suffering from low back pain. Stuart (1995) reported that the most 
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common areas of pain complaints among the computer users are the 

neck and shoulder. While back pain is linked with poor sitting posture, 

faulty furniture, neck pain may be resulting from wrong placement of 

monitors. 

Garen (1995) advised to keep monitors at the level on properly 

positioned furniture as this could prevent back pain. Upper extremity 

disorders are usual complaints as recorded in this study. The majority 

of the respondents complained of shoulder, wrist and finger pains. In 

the recent times, several authors had identified this problem among 

computer users Pascarelli & Hsu (2001), Palmer, et al., (2001) studied 

the relationship between upper limb symptoms and keyboards users. 

They concluded that the use of keyboards was associated with 

discomfort at the shoulder and wrist or hand.  

The current study was carried out on a age between 22-30 and 

showed an incidence of headaches during or after working at the 

computer of 68% and Tired eyes and Eye strain of 92% that came down 

to 70% after intervention. Meantime ninety percent of university 

students in Malaysia Sagili Reddy et al., (2008) have symptoms of 

CVS which is seen more often in those who wear spectacles, and who 

use computer for more than 2 hours daily. Students who used computer 

for more than 2 hours per day experienced significantly more 

symptoms of CVS (p = 0.0001). The most disturbing symptom was 

headaches (19.7%) followed by eye irritation /discomfort/eye strain 

(16.4%). 
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A dose response relationship has been reported between duration of 

computer use and prevalence of musculoskeletal problems in literature.
 

Dinesh Bhanderi et al., (2008) in an Indian study showed highly 

significant association between MSD and duration of computer use. 

However, Ortiz et al., (2004) did not observe such association in their 

study.  

http://www.ijcm.org.in/searchresult.asp?search=&author=Dinesh+Bhanderi&journal=Y&but_search=Search&entries=10&pg=1&s=0
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Conclusion 

 

  

Because of the extensive use of computers many studies have been 

conducted in an attempt to address questions concerning safety and 

health for video display terminal (VDT) users.                                         

In the current study hundred fifty computer operators working in 

different institutes were randomly selected. They were asked to fill a 

pre-tested questionnaire (written in Arabic), after obtaining their verbal 

consent. The selected exposed subjects were subjected to clinical 

assessment. A control group includes hundred fifty participants, they 

are working in a field does not necessitate exposure to video display 

terminals.                                                                                        

Among the exposed subjects studied, and the control group a 

statistically high significant occurrence of dryness was found also a 

high significant association between occurrence of asthenopia in 

exposed group  and background variables (working hours) of using 

computers.                                                                                    

Exposed subjects showed that 92% complained of tired eyes, 37.33% 

complained of dry sore eyes, 68% complained of headaches, 68% 

complained of blurred distant vision and 45.33% complained of 

asthenopia . Meantime control group complain was 18% of tired eyes 

and 21.33% of dry eyes.                                                             

Conclusion: Prevalence of CVS was noted to be quite high among 

computer operators.  
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Recommendations 

 

According to the current study and to protect our ocular health and 

thus prevent the proposed epidemic of the 21
st
 century it is 

redcommended for both workers and employers using VDT and in a 

trial to compat the eye strain and symptoms of computer vision 

syndrome (CVS) to:  

1- Modify workstation into an ergonomic wokstaion by using proper 

light, minimize glare and adjust contrast and brightness of the 

computer screen.  

2- Activate the following health educations: 

 (I) blink more often as it rewets the eyes to avoid dryness and 

irritation. One of the catch phrases is the "20-20-20 rule": every 20 

minutes, focus the eyes on an object 20 feet (6 meters) away for 20 

seconds.  

(II take frequent breaks try 2-3 minutes every 15-20 minutes, 5 

minutes every 30 minutes, or 10 minutes every hour. In these breaks 

either close your eyes or focus on far objects (so avoid near work) 

(III use lubricating eye drops when using the VDT.  

http://www.allaboutvision.com/cvs/
http://www.allaboutvision.com/cvs/
http://www.allaboutvision.com/cvs/
http://en.wikipedia.org/wiki/Minute
http://en.wikipedia.org/wiki/Foot_%28unit_of_length%29
http://en.wikipedia.org/wiki/Second
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 ENGLISH SUMMARY    

Considering the rising number of computer users in Egypt, computer-

related visual symptoms might take an epidemic form. In view of that, 

this study was undertaken to evaluate the probable effects of exposure 

to electromagnetic waves radiated from visual display terminals on 

visual functions. Also to find out the magnitude of the visual problems 

in computer operators and its relationship with various personal and 

workplace factors. 

Subjects and Methods: two groups were selected exposed group 

included, computer operators working in different institutes were 

randomly selected. They were asked to fill a pre-tested questionnaire 

(written in Arabic), after obtaining their verbal consent. A control 

group included hundred fifty participants, they are working in a field 

does not necessitate exposure to video display terminals. They were 

selected according to a pre-determined inclusion and exclusion criteria.    

The following complaints were studied: 1-Tired eyes. 2- Burning eyes 

with excessive tear production. 3-Dry sore eyes 4-Blurred near vision 

(letters on the screen run together). 5-Asthenopia. 6-Neck, shoulder and 

back aches, overall bodily fatigue or tiredness. 

An interventional protective measure for the exposed subjects was 

administered, it included the following (1) Educational program that 

include upgrading the workstation and taking rest for the eyes.(2) Local 

artificial tears eye drops and ointment use. Reevaluation after diagnosis 

and intervention was performed. 



 

 
 

154 

  

The electromagnetic field of the VDT used by exposed subjects was 

measured by AC MILLIGAUSS METER MODEL UHS. 

 Among the exposed subjects studied, 92% complained of tired eyes 

37.33%compained of dry eyes, or sore eyes, 68% complained of 

headaches, 68% complained of blurred distant vision, 45.33% 

complained of asthenopia and 89.33% complained of neck, shoulder 

and back aches. Meantime control group complain was 18% of tired 

eyes, 21.33% of dry eyes & 12.67% of neck, shoulder and back aches.  

Study concluded that prevalence of computer vision syndrome was 

quite high among computer operators.   
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(I) Questionnaire 

A questionnaire concerning subjective symptoms and discomfort, 

including questions on ocular asthenopia (smarting, itching, gritty 

feeling, redness, and tearing) and visual asthenopia (sensitivity to light, 

blurring, flicker vision, and double images) was collected on all 

subjects with eye discomfort. Computer Vision Syndrome was defined 

as the presence of at least one ocular and/or visual asthenopia 

symptom. 

If your work or recreation involves prolonged use of computers and 

you checked two or more of the symptoms listed in the Computer 

Vision Stress Test, it is recommended that you have a diagnostic test to 

either confirm or rule out Computer Vision Syndrome. 
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 (II) Computer Vision Stress Test 

(Which of these applies?) 

 

No SYMPTOM 
USER COMMENT 

YES NO 

1 Tired eyes and Eye strain   

2 
Burning eyes and Excessive tear 

production 
  

3 Dry sore eyes   

4 
Headaches during or after 

working at the computer 
  

5 

Distant vision is blurred when 

looking away from the computer 

(occasional) 

  

6 

Blurred near vision letters on the 

screen run together 

(intermittent) 

  

7 
Halos appear around objects on 

the screen 
  

8 
Driving/night vision is worse 

after computer use 
  

9 
Neck, shoulder and back aches, 

overall bodily fatigue or tiredness 
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 (III)اعزج١بْ ػٓ اجٙبد اٌؼ١ٓ ثبٌذبعٛة 

 (إٌبرجخ ػٓ اعزخذاَ اٌذبعٛة)ِزالصِخ اٌشؤ٠خ اٌىّج١ٛرش٠خ 

---  انؼًش-------------------------------   االعى 

  -------------انؼُٕاٌ انجشيذٖ ----- (-2)أَثٗ  (1)انُٕع ركش 

-----------------  ربسيخ ثذايخ انؼًم ػهٗ انحبعٕة 

– ػذد عبػبد انؼًم ػهٗ انحبعٕة 

 --------------- َٕػيخ انؼًم ػهٗ انحبعٕة 

  ------َٕع ٔيقيبط انشبشخ

 اجبثخ انًغزخذو نهحبعٕة
 انشقى االػشاض انًحزًهخ

 َؼى ال

 1 اجٓبد ٔرؼت ثبنؼيُيٍ  

 2 حشقبٌ ثبنؼيُيٍ يغ رذييغ  

 3 جفبف ثبنؼيُيٍ  

 4 صذاع اثُبء أٔ ثؼذ اعزؼًبل انحبعٕة  

صغههّ ػُذ انُظش نهجؼيذ ػُذ انُظش الػهٗ يٍ   

 انحبعٕة
5 

 6 صغههّ ػُذ انُظش انقشيت يغ رذاخم فٗ انحشٔف  

 7 سؤيخ ْبالد حٕل انحشٔف فٗ شبشخ انحبعٕة  

صؼٕثخ فٗ انشؤيخ انهيهيخ ٔخبصخ انغٕاقخ ثؼذ   

 اعزخذاو انحبعٕة
8 

 9 آالو فٗ انشقجخ ٔاالكزبف ٔ فٗ كم انجغى  

  

  ------يقيبط انُظبسح اٌ ٔجذ
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(IV) Educational program 

 يزالصيخ انشؤيخ انكًجيٕرشيخ رطجيقبد َٔصبئح نهزقهيم يٍ أػشاض

 

ئرا . ٘زا األِش ٠غجت ثمبء اٌؼ١ٓ سغجخ ٠ٚذفظٙب ِٓ اٌجفبف. دبٚي اٌشِش ثشىً ئسادٞ .1

. ع صٕبػ١خٚوبٔذ ٌذ٠ىُ ِشبوً دبدح أخشٜ رغزط١ؼْٛ اإلعزفبدح ِٓ لطشاد دَ

 عُ أعفً أػ١ٕىُ، ٘زا اٌٛظغ ٠جؼً لغّب ألً 20 ئٌٟ 10ظؼٛا ِشوض اٌشبشخ ِب ث١ٓ  .2

ِٓ اٌؼ١ٓ ٠زؼشض إلشؼبػبد اٌشبشخ ئظبفخ ئٌٟ جؼً اٌجفْٛ ثشىً أعفً ٚأ٠عب ٠مًٍ 

وّب ٠جت رٕظ١ُ اٌشبشخ ٚاٌىشعٟ فٟ ئسرفبع ِٕبعت ثبٌٕغجخ . ِٓ رؼت اٌشلجخ ٚاألوزبف

 . keyboardٌّىزت اٌؼًّ دزٝ ٠صجخ اٌغبػذ ِٛاصٞ ٌّغزٛٞ األسض ػٕذ اٌؼًّ فٟ 

ػٕذ اٌؼًّ ثبٌىّج١ٛرش، دبٌٚٛا اْ . ظؼٛا شبشزىُ ثٛظغ ال رزؼشض ف١ٗ ألشؼخ اٌشّظ .3

ئرا وٕزُ رغزؼٍّْٛ ظٛء ٌٍمشاءح، ال . رغٍمٛا اٌغزبس ٚلٍٍٛا ٔٛس اٌغشفخ ئٌٟ إٌصف

ٚجٛد إٌٛس ػٍٝ . أ٠عب رغزط١ؼْٛ اإلعزفبدح ِٓ ف١ٍزش ٌٍشبشخ. رجؼٍٖٛ ِجبششا ٌٍشبشخ

صفذخ اٌشبشخ ٠زغجت فٟ رؼت اٌؼ١ٓ ٚئس٘بلٙب ٚرشٜ ٘زٖ اٌّغأٌخ ثٛظٛح ػٕذِب رىْٛ 

. صفذخ اٌشبشخ ِؼزّخ

 دلبئك 10 ئٌٟ 5دبٌٚٛا اْ رجزؼذٚا ػٓ اٌشبشخ وً . خصصٛا ٚلذ ئعزشادخ ألػ١ٕىُ .4

٘زا اٌؼًّ ٠إدٞ ئٌٟ ئعزشادخ .  صٛا10ٟٔ ئٌٟ 5ٚاْ رٕظشٚا ئٌٟ شٟء ثؼ١ذ ٌّذح 

. ػعالد اٌؼ١ٓ ٚأ٠عب ٠إدٞ ئٌٟ اٌشِش أوضش ٚ ثزٌه رجمٟ اٌؼ١ٓ سغجخ

ئرا وٕزُ ِعطشْٚ ئٌٟ إٌظش اٌٟ اٌشبشخ ربسح ٚئٌٝ ٚسلخ ِىزٛثخ أٚ ِطجٛػخ ربسح  .5

. ، ِٓ اٌّّىٓ اْ رزؼت أػ١ٕىُ ٌٍزطج١ك ِب ث١ٓ اٌشبشخ ٚاٌٛسلخ(خبصخ ٌٍطبثؼ١ٓ)أخشٞ 

 copyholderٌزٌه ٠جت ٚظغ اٌٛسلخ لش٠جب ِٓ اٌشبشخ وٝ رغزط١ؼْٛ اإلعزفبدح ِٓ 

. ألداء ٘زا األِش

.  ع60ُ ئٌٟ ٠50جت اْ رىْٛ اٌشبشخ ثؼ١ذح ػٓ اٌؼ١ٓ ثّغبفخ  .6

ِٓ ئدذٞ . ٠جت اْ ٠ىْٛ ٔٛس اٌشبشخ ِزطبثمب ِغ ٔٛس اٌّذ١ػ. ٔظّٛا ٔٛس ٚدلخ اٌشبشخ .7

ئرا وبْ اٌٍْٛ األث١ط وأٔٗ . غشق رٕظ١ُ إٌٛس أْ رٕظشٚا ئٌٟ صفذخ ث١عبء فٟ اٌىّج١ٛرش

ٚئرا وبٔذ اٌصفذخ ثٍْٛ . ِٕجغ ٌٍعٛء فٙزا ٠ؼٕٟ أْ ٔٛس اٌشبشخ صائذ ٠ٚجت اٌزم١ًٍ ِٕٗ

ثشىً ػبَ ٠جت اْ ٠ىْٛ ٔٛس اٌشبشخ ِش٠خ . سِبدٞ فٙزا ٠ؼٕٟ أٔٗ ػ١ٍىُ ص٠بدح إٌٛس

.  ٌٍؼ١ٕ١ٓ

فجٛدح ٚظٛح اٌزصب٠ٚش  ػٍٝ اٌشبشخ رؼزّذ  . ٔظّٛا اٌّشخصبد األخشٞ ٌٍشبشخ .8

 Resolution  ،Refresh Rateٚ DotePitch .ٚ Refresh: ػٍٝ صالصخ ػٛاًِ

Rateفبٌزٛارشاد إٌّخفعخ اشخ ١ٌذي  ػٍٝ اٌزٛارشاد اٌجذ٠ذح ٌٍزصب٠ٚش  ػٍٝ اٌش 

 70 ٘ٛ رمش٠جب Refresh Rateٚأفعً - رزؼت اٌؼ١ٓ ٚ رزغجت فٟ ػذَ صجبد اٌزصب٠ٚش

. ٘شرض

9. Resolution ٍٝأٚ ٚظٛح اٌزصب٠ٚش ٠ؼزّذ ػ Refresh Rate ٍٝ٠ٚؼزّذ أ٠عب ػ 

Pixelsفٟ ثؼط األٚلبد، ئرا وبْ .  ٚوٍّب صادد ٔغجزُٙ اصدادد ٔغجخ ٚظٛح اٌزصب٠ٚش
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 ِٕخفط، ٌزٌه ٠جت رٕظ١ُ ٘ز٠ٓ Refresh Rate ِشرفغ، ٠ىْٛ اٌـ Resolutionاٌـ 

. اٌؼٕصش٠ٓ ثشىً ج١ذ

 رضداد دذح Dot Pitch  ػٍٝ دذح ٚظٛح اٌزصب٠ٚش ٚ وٍّب لً ٠Dot Pitchإصش  .10

 ٘ٛ سلُ ج١ذ 0.28. 0.28 ئٌٝ 0.25 ِب ث١ٓ Dot Pitchِؼظُ اٌشبشبد . اٌٛظٛح

 أِب Resolution ِٓ Display Properties أٚ Refresh Rate ِٓ اٌّّىٓ رٕظ١ُ

Dot Pitchٓف١ٍظ ِٓ اٌّّى  .

ػٕذِب رجٍغْٛ أِبَ اٌىّج١ٛرش، دبٌٚٛا اْ رىْٛ سلبثىُ ٚظٙٛسوُ جبٌغخ ألْ ئٔذٕبئّٙب  .11

ئرا وبْ اٌىشعٟ لبثً ٌٍزٕظ١ُ، دبٌٚٛا أْ رىْٛ . ٌٛلذ غ٠ًٛ ٠غجت أٚجبع أخشٞ

أ٠عب دبٌٚٛا رٕظ١ُ ئسرفبع اٌىشعٟ ثشىً رىْٛ ف١ٗ أسجٍىُ الصمخ . ٍِزصمخ ثظٙشوُ

 Keyboardٚ Mouseوّب ٠جت اْ رىْٛ اٌـ .  دسجخ90ثبألسض ٚسوجزىُ ثضا٠ٚخ 

 أعفً ِٓ أوٛاػىُ ٚلش٠جخ ِٓ أ٠ذ٠ىُ
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 انًهخص انؼشثي
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 انًهخص انؼشثي

 ٌّصبدس َصادد فٟ ا٢ٚٔخ األخ١شح ٔغجخ ِخبغش اإلشؼبع د١ش أْ اٌجشش٠خ رزؼشض ثبٔزظب

ٌٚزٌه فٕٙبن ِٓ إٌبد١خ اٌج١ئ١خ ص٠بدح فٟ اال٘زّبَ ثزم١١ُ ٘زٖ اٌزأص١شاد 0ِخزٍفخ ِٓ اإلشؼبػبد 

٘ٝ جضء ُِٙ ٌٗ رأص١ش وج١ش ػ١ٓ ػٍٝ اٌج١ئخ ٚػٍٝ صذخ أإلٔغبْ ِٚٓ صُ فبْ اٌذبٌخ اٌصذ١خ ًٌ

 . ٌإلٔغبْحػٍٝ اٌصذخ اٌؼبَ

 حٌٚىٟ ٔجذش فٟ اٌّخبغش اٌصذ١خ إٌبرجخ ِٓ اٌزؼشض ٌٍّٛجبد اٌىٙشِٚغٕبغ١غٟ

إٌّجؼضخ ِٓ اٌشبشبد اٌّشئ١خ اٌطشف١خ ػٍٝ اٌؼ١ٓ ٚٚظبئفٙب فمذ رطٍت األِشِشبسوخ ٘زا اٌجذش 

 . ِجّٛػز١ٓ ِٓ اٌّزطٛػ١ٓ رزىْٛ وً ِجّٛػخ رزىْٛ ِٓ ِئخ ٚخّغ١ٓ شخصب

رزىْٛ اٌّجّٛػخ اٌّزؼشظخ ِٓ اٌؼب١ٍِٓ فٟ ِجبي اٌىّج١ٛرش  ٚ اٌشبشبد اٌّشئ١خ 

 عبػبد ِزٛاصٍخ ١ِٛ٠ب ٌّٚذح خّغخ ا٠بَ فٝ االعجٛع 6اٌطشف١خ ثّزٛعػ ػًّ 

ح خعؼذ ٌؼٕبصش االخز١بس  اٌّجّٛػخ اٌّزؼشضٚ.ٌٚفزشح رجذأ ِٓ عٕخ فأوضش

 0ٚاالعزجؼبد اٌزٝ رُ رذذ٠ذ٘ب ِٓ لجً اٌجبدش 

اٌّجّٛػخ اٌعبثطخ ِٓ أفشاد ال ٠زؼشظْٛ أٚ ٠زؼبٍِْٛ ِغ اٌىّج١ٛرش أٚ ٚرزىْٛ 

 . اٌشبشبد اٌّشئ١خ اٌطشف١خ عٛاء فٝ ِجبي ػٍُّٙ أٚػٍٝ اٌّغزٜٛ اٌشخصٟ 

 .ٚلذ أػط١ذ وٍزب اٌّذّٛػز١ٓ اعزج١بْ عجك رجش٠جٗ 

ٚرُ ِمبسٔخ وً ٔزبئج االعزج١بْ ث١ٓ اٌّجّٛػز١ٓ ٚرُ ػًّ ثؼط اٌفذٛصبد فٟ 

 صُ رّذ ِمبسٔخ ٘زٖ إٌزبئج ث١ٓ ثؼذ اٌزؼشض ٌإلشؼبػبد خالي 0اٌّجّٛػخ اٌّزؼشظخ فمػ

 اعزؼّبي لطشاد ِشغجخ ٌٍؼ١ٓ ٚرفؼ١ً ثشٔبِج رؼ١ٍّٝ   ِبثؼذ فزشاد اٌؼًّ ا١ٌِٟٛ ٚث١ٓ

ٌٍزخف١ف ِٓ دذح ِزالصِخ اٌشؤ٠خ اٌىّج١ٛرش٠خ 

 

 : ٠ّىٓ رٍخ١صٙب فٟ ا٢رَٟزبئج انذساعخ

  ٍٝاإلشؼبػبد إٌّجؼضخ ِٓ اٌشبشبد اٌّشئ١خ اٌطشف١خ ٌٙب رأص١ش ٍِّٛط ػ

 .  الػ١ٓ ِغزخذِٝ اٌذبعٛةحشقبٌ ثبنؼيُيٍ يغ رذييغٔ اجٓبد ٔرؼت ثبنؼيُيٍدذٚس 

  اإلشؼبػبد إٌّجؼضخ ِٓ اٌشبشبد اٌّشئ١خ اٌطشف١خ ٌٙب رأص١ش ػٍٝ دذٚس

 .ػ١ٓ ِغزخذِٝ اٌذبعٛة جفبف ثأ



 

 
 

179 

  اإلشؼبػبد إٌّجؼضخ ِٓ اٌشبشبد اٌّشئ١خ اٌطشف١خ رإصش ثطش٠مخ غ١ش

 ِغزخذَ  فٗ انشقجخ ٔاالكزبف ٔكزنك آالو فٗ كم جغىِجبششح ػٍٝ ا٢الَ اٌزٝ رذذس 

 . .اٌذبعٛة

   االعزُزبجبد

اإلشؼبػبد :    فٟ اغبس اٌذذٚد اٌزٟ أر١ذذ الجشاء ٘زٖ اٌذساعخ ٠ّىٓ أْ ٔغزٕزج أْ

إٌّجؼضخ ِٓ اٌشبشبد اٌّشئ١خ اٌطشف١خ ٌٙب  رأص١ش ٍِّٛط ػٍٝ اٌذبٌخ اٌصذ١خ ألػ١ٓ ِغزخذِٝ 

اٌذبعٛة ِّب ٠إصش ػٍٝ اٌذبٌخ اٌّضاج١خ ٚاٌصذ١خ ٌّغزخذِٝ اٌذبعٛة ِّٚب ٠مًٍ ِٓ وفبئزُٙ 

 وّب أْ اعزخذاَ اٌمطشاد اٌّشغجخ ٌٍؼ١ْٛ ٚرفؼ١ً ثشٔبِج رؼ١ٍّٝ ٌٍزخف١ف ِٓ دذح .االٔزبج١خ

 .ِزالصِخ اٌشؤ٠خ اٌىّج١ٛرش٠خ  ٠مًٍ ِٓ ا٢صبس اٌذبدح ٌّزالصِخ اٌشؤ٠خ اٌىّج١ٛرش٠خ
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 المستخلص
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 المستخلص
  مما أدى الى زيادة مخاطراألشعاعتتعرض البشرية بانتظام لمصادر مختمفة من اإلشعاعات

ث في المخاطر الصحية الناتجة من التعرض دى البحول. عمى الصحة العامة لإلنسان
 لمموجات الكهرومغناطيسية المنبعثة من الشاشات المرئية الطرفية عمى العين ووظائفها

 : التاليةنتائج خمصت الدراسة الى ال

اجٓبد اإلشؼبػبد إٌّجؼضخ ِٓ اٌشبشبد اٌّشئ١خ اٌطشف١خ ٌٙب رأص١ش ٍِّٛط ػٍٝ دذٚس 

 .  الػ١ٓ ِغزخذِٝ اٌذبعٛةحشقبٌ ثبنؼيُيٍ يغ رذييغٔ ٔرؼت ثبنؼيُيٍ

ػ١ٓ جفبف ثأاإلشؼبػبد إٌّجؼضخ ِٓ اٌشبشبد اٌّشئ١خ اٌطشف١خ ٌٙب رأص١ش ػٍٝ دذٚس 

 .ِغزخذِٝ اٌذبعٛة 

اإلشؼبػبد إٌّجؼضخ ِٓ اٌشبشبد اٌّشئ١خ اٌطشف١خ رإصش ثطش٠مخ غ١ش ِجبششح ػٍٝ ا٢الَ 

 . . ِغزخذَ اٌذبعٛة فٗ انشقجخ ٔاالكزبف ٔكزنك آالو فٗ كم جغىاٌزٝ رذذس 

اإلشؼبػبد إٌّجؼضخ ِٓ اٌشبشبد اٌّشئ١خ اٌطشف١خ ٌٙب  رأص١ش : يًكٍ أٌ َغزُزج أٌ

ٍِّٛط ػٍٝ اٌذبٌخ اٌصذ١خ ألػ١ٓ ِغزخذِٝ اٌذبعٛة ِّب ٠إصش ػٍٝ اٌذبٌخ اٌّضاج١خ 

  .ٚاٌصذ١خ ٌّغزخذِٝ اٌذبعٛة ِّٚب ٠مًٍ ِٓ وفبئزُٙ االٔزبج١خ

وّب أْ اعزخذاَ اٌمطشاد اٌّشغجخ ٌٍؼ١ْٛ ٚرفؼ١ً ثشٔبِج رؼ١ٍّٝ ٌٍزخف١ف ِٓ دذح 

 .ِزالصِخ اٌشؤ٠خ اٌىّج١ٛرش٠خ  ٠مًٍ ِٓ ا٢صبس اٌذبدح ٌّزالصِخ اٌشؤ٠خ اٌىّج١ٛرش٠خ
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اآلثبس انًحزًهخ يٍ انزؼشض نهًٕجبد انكٓشٔيغُبطيغيخ انًُجؼثخ يٍ انشبشبد 

انًشئيخ انطشفيخ ػهٗ ٔظبئف انؼيٍ 

 

 

 

 سعبنخ يقذيخ يٍ انطبنت 

يحًذ أكًم أحًذ / انطجيت 

 1978جبيؼخ انقبْشح -ثكبنٕسيٕط انطت ٔانجشاحخ

 1983جبيؼخ االصْش -يبجغزيش طت ٔجشاحخ انؼيٍ

 

 سعبنخ يقذيخ

  ػهٗ دسجخ دكزٕساِ فهغفخ العزكًبل يزطهجبد انحصٕل

  فٗ 

 انؼهٕو انجيئيخ

 

 

 

  

قغى انؼهٕو انطجيخ  

يؼٓذ انذساعبد ٔانجحٕس انجيئيخ 

 جبيؼخ ػيٍ شًظ

 2013 
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صفحخ انًٕافقخ ػهٗ انشعبنخ 

 

اآلثبس انًحزًهخ يٍ انزؼشض نهًٕجبد انكٓشٔيغُبطيغيخ انًُجؼثخ يٍ انشبشبد 

انًشئيخ انطشفيخ ػهٗ ٔظبئف انؼيٍ 

 

  انطبنتسعبنخ يقذيخ يٍ

يحًذ أكًم أحًذ / انطجيت 

 1978جبيؼخ انقبْشح -ثكبنٕسيٕط انطت ٔانجشاحخ

 1983جبيؼخ االصْش -يبجغزيش طت ٔجشاحخ انؼيٍ

 

  ػهٗ دسجخ دكزٕساِ فهغفخ فٗ العزكًبل يزطهجبد انحصٕل

انؼهٕو انجيئيخ 

قغى انؼهٕو انطجيخ 

 

  

 ٔقذ رًذ يُبقشخ انشعبنخ ٔانًٕافقخ ػهيٓب

 

انهجُخ                                               

يحًذ يحيٗ انؼٕضٗ/ ا د- 1  

 اعزبر طت انًجزًغ

جبيؼخ ػيٍ شًظ-كهيخ انطت  

يحًٕد عشٖ انجخبسٖ/ ا د- 2  

 اعزبر طت انؼهٕو انجيئيخ

 جبيؼخ ػيٍ شًظ

كبسو ػجذِ ػجذ انؼضيض قهقيهخ/ ا د- 3  

 اعزبر طت ٔجشاحخ انؼيٌٕ

جبيؼخ قُبح انغٕيظ           -كهيخ انطت  
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اآلثبس انًحزًهخ يٍ انزؼشض نهًٕجبد انكٓشٔيغُبطيغيخ انًُجؼثخ يٍ انشبشبد انًشئيخ 

انطشفيخ ػهٗ ٔظبئف انؼيٍ 

 

  انطبنتيقذيخ يٍسعبنخ 

يحًذ أكًم أحًذ / انطجيت 

 1978جبيؼخ انقبْشح -ثكبنٕسيٕط انطت ٔانجشاحخ

 1983جبيؼخ االصْش -يبجغزيش طت ٔجشاحخ انؼيٍ

 

  ػهٗ دسجخ دكزٕساِ فهغفخ فٗ العزكًبل يزطهجبد انحصٕل

انؼهٕو انجيئيخ 

قغى انؼهٕو انطجيخ 

 

 رحذ اششاف

يحًذ يحيٗ انؼٕضٗ/ ا د- 1  

 اعزبر طت انًجزًغ

جبيؼخ ػيٍ شًظ-كهيخ انطت  

يحًذ طبْش حجبصٖ/ ا د- 2  

 اعزبر طت ٔجشاحخ انؼيٌٕ

جبيؼخ ثُٓب           -كهيخ انطت  

ْبنخ اثشاْيى ػٕض هللا /  دا -3

اعزبر قغى انؼهٕو انطجيخ 

  حيؼٓذ انذساعبد ٔانجحٕس انجيئي

 جبيؼخ ػيٍ شًظ 

 َؼيًخ اثشاْيى َجيت/  د- 4

انجحٕس انصحيخ قغى و  اعزبر

انًشكض انقٕيٗ نجحٕس ٔركُٕنٕجيب  

       ْيئخ انطبقخ انزسيخ -االشؼبع

 
 

خزى االجبصح  

          02013/  /اجيضد انشعبنخ ثزبسيخ  

  يٕافقخ يجهظ انًؼٓذ                                        يٕافقخ انجبيؼخ

  /   /      2013                                                      / /2013 
 


