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Eye care when using video display terminals

DSC Lam, W Cheuk, ATS Leung, DSP Fan, HM Cheng, SJ Chew

Objective. To examine the scientific data in the literature regarding eye problems and possible damage during
the use of computer video display terminals.

Data sourcesMedlineand nonMedlineliterature search and personal experience.

Study selection.Studies that provided evidence-based information about eye damage and eye care during the
use of video display terminals were selected.

Data extraction. Data were extracted independently by multiple observers.

Data synthesisMost studies have shown that the levels of ionizing and non-ionizing radiation that are emitted
by video display terminals are not harmful to the human eye. Eye complaints associated with the use of video
display terminals include the McCollough effect, accommodative spasm, ‘dry eyes’, and eye strain. Ergonomic
considerations and good visual hygiene can help alleviate symptoms.

Conclusion.There is currently no convincing evidence that shows that using video display terminals is harmful
to the eye.

HKMJ 1999;5:255-7

Key words: Computer terminals; Electromagnetic fields; Eye diseases/etiology; Occupational diseases;
Radiation injuries

Introduction fatigue and other eye symptoms during VDT use. This

review highlights the potential problems and attempts
In this age of information and advanced technologio clarify misconceptions related to VDT use, and
the use of computer video display terminals (VDTsnakes practical suggestions of methods that can be
has become widespread. The concern about theed to keep the eyes trouble-free during intensive
potentially harmful effects of VDTs on the human eyegomputer work.
however, has continued since the introduction of
computers to the general population in the early 198d30es using video display terminals harm the
Although there is no good scientific evidence thaye?
computer use damages the eye, the use of VDTs has
always been associated with various eye symptonihe fear of exposing the eyes to radiation is of special
Such symptoms may arise from pre-existing minaroncern to VDT users, because VDTs emit radiation
eye problems that surface when the visual task @ wavelengths that span the electromagnetic spectrum.
demanding, as is the case when working with VDT3he radiation emitted includes ionizing (eg X-rays)
In addition, inadequate awareness of VDT ergonormand non-ionizing (eg ultraviolet) radiation. In 1976,
ics and poor visual hygiene may contribute to oculataret reported several cases of cataracts that he
attributed to radiation effects from VDT$His find-
Department of Ophthalmology and Visual Sciences, The Chinese  iNgs, however, were not substantiated by others who
University of Hong Kong, Prince of Wales Hospital, Shatin, Hong examined the same cases; the radiation levels at the
E?Cg Lam, FRCS, FRCOphth patients’ workplaces were also found to be within the
W Cheuk, MB, BS normal rangé Cumulative evidence from both experi-
Lo oung, FRCS, mental and epidemiological studies suggests that the
Singaporé Eyé Research Institute, Singapore National Eye Centre, 1€VEIS Of ionizing or non-ionizing radiation that are
11 Third Hospital Avenue, Singapore 168751, Singapore emitted from VDTs are not harmfat* In fact, the
gg\"cchheevrv‘,g'FR%Ds’,F;hRDcophth amount of ultraviolet radiation produced by VDTs is

only a small fraction of that produced by an average
* Current address: Harvard Me.dical School, 25 Shattuck Street, Bostorflyorescent |ight_ Studies have so far failed to demon-
Massachusetts, MA 02115, United States . .. .

strate that the ultraviolet radiation emitted from a
Correspondence to: Dr DSC Lam VDT can cause any deleterious changes to the human
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crystalline lens. A prospective cohort study of 130€hose shown on the VDT. This phenomenon is known
office workers over a 6-year period concluded thats the McCollough effect and is thought to be due to
VDT usage is not associated with diseases of tllee adaptation of cortical neurons that are responsive
eyelids, cornea, aqueous humour, anterior chambtr,specific colour and forrif. Another complaint is
iris, pupil, optic nerve head, or vitreous hum&ur. accommodative spasm—a transient refractive error due
This conclusion is consistent with the findings fronto spasm of the ciliary muscle—which is considered
various other, smaller-scale studig¥:6 to be a possible cause of functional myopia in VDT
users?t?? Although these symptoms are usually
A study has suggested that exposing the eyesttansient and would not lead to any organic disease,
non-ionizing radiation, especially that of very low andhey can be very distracting and even affect the
extremely low frequencies, is harmfdlAlthough productivity of VDT users.
VDTs have been found to be a significant source of
non-ionizing radiatioré little is known regarding the ~ The use of VDTs is also associated with a reduced
effect of the long-term low-level exposure of thdrequency of eye blinking and consequently an in-
eyes to this type of radiation. There may also be a longeased rate of tear evaporattdmhich can lead to
latency between the exposure and the onset of ddyy eyes’ and associated symptoms such as ocular
noticeable chang@.This issue might be resolved indiscomfort, fatigue, and blurred vision. The Box shows
the future if good data of the effects of long-ternpractical guidelines that may improve visual comfort
exposure are available. However, given the fact thfar VDT users.
people have long been using various electrical appli-
ances that also emit non-ionizing radiation (eg motoksrgonomic factors
and incandescent lights), the potential significance of
the non-ionizing radiation from the VDTs is minimal.The ambient lighting and the brightness and contrast
of the VDT have been shown to be very important in
Ocular discomfort from using computers maintaining visual comfof® To minimise reflections
and glares, VDTs should be placed away from
The use of VDTs is a visually demanding task thatindows and overhead lights. It is recommended that
involves sustained periods of intensive close-screéime text-character brightness be three times greater
work. Hence, complaints and symptoms related than that of the background, which in turn should be
visual fatigue such as sensitivity to glare, and achirijree times brighter than the ambient lightihghe
or sore eyes are frequently encountered by physiciaW®T screen should also be cleaned regularly using an
Some types of transient aberration in visual perfornantistatic cloth to improve visibility.
ance following VDT use are well documented. Some
individuals report that black and white objects appear The position of the VDT display should be slightly
tinged with colour after viewing VDTs for 1 hour orfurther away than the normal reading distance
longer. The colours seen are usually complimentary ie 50-70 cm). This distance enables the user to achieve
physiological resting (tonus) states of accommodation
Guidelines for users of video display terminals and vergencé. The reference material should be placed
as close to the screen as possible so as to reduce head
and eye movements and focusing/accommodative

(1) Maintain a working distance of 50 to 70 cm
(2) Ensure that the top of the video display terminal is

slightly below eye level changes, and the top of the screen should be placed at
(3) Blink the eyes regularly to minimise excessive tear | or slightly below eye level because a slightly down-
4) sl\i/:vsoo{gttlgr?t objects regularly to relax accommodatipn V.Vard gaze position Is more comfortgble. In. this posi-

(for 30 seconds every 30 minutes) tion, the aperture of the palpebral fissure is reduced
(5) Maximise contrast between the screen, the and the exposed ocular surface area is smaller; as a

displayed text/graphics, and the surrounding result, the rate of tear evaporation is decre#shd.

environment . L .
(6) Place reference material as close to the screen as | @ddition, a reduction in the vertical saccade rate plays

possible to minimise head turning arole in alleviating visual fatigu&.
(7) Use single-vision spectacles instead of bifocals or
trifocals
(8) Wear rigid rather than soft contact lenses
(9) Individuals prone to migraines may require
polarised, tinted, or dark glasses - The visual demands from prolonged VDT use amplify
(10) Regularly clean the screen with an antistatic cloth to eye strain, especially in eyes that contain small refract-

improve visibilit . L
P y ive errors® Consequently, individuals who normally

Visual hygiene
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do not wear spectacles may need corrective lensksWeiss MM, Petersen RC. Electromagnetic radiation emitted
during VDT use. Regular short breaks are important frg;;_;’(‘)‘?':gocg"mp“tef terminals. Am Ind Hyg Assoc J
because a stationary body, head, and eye position %nl AR

. . . . Joyner KH, Roy CR, Elliot G, et al. Electromagnetic emission
lead to fatigue. Furthermore, looking out of a Window - tom video display terminals. Melbourne: Australian Radi-

at a distant object can help relieve accommodation. ation Laboratory; 1984.
In a room without a view, looking at objects reflected1l. Elliott G, Gies P, Joyner KH, et al. Electromagnetic radiation
in a mirror helps to alleviate eye strain, because the emissions from video display terminals (VDTs). Clin Exp

. . . . . . Optom 1986,69:53-61.
viewing distance is doubled in a mirror. 12. Boos SR, Calissendorff BM, Knave BG, Nyman KG, Voss M.

o ) Work with video display terminals among office employees.
Individuals who use contact lenses should blink 1. ophthalmologic factors. Scand J Work Environ Health
more frequently to prevent the eyes from drying. Wear- 1985;11:475-81.
ing rigid rather than soft contact lenses is preferred3- Rubino GF. VDU operators: longitudinal survey of ocular
because hard lenses can correct more astigmatism andilsorders, general complaints and their relationship with the

. ¢ . lati A fortabl working environment. In: Luczak H, Cakir AE, Cakir G,
may Increase tear circulation. A more comiortable ¢ iqrs work with display units 1992. Technische Universitat

alternative to wearing bifocals, trifocals, or reading gerlin Institut fiir Arbeitswissenschaft: 1992:

glasses may be single-vision spectacles. Patients wiao Carenini B, Grignolo FM, Di Bari A, et al. Lens transparency
report a correlation between migraines and the use of and video display unit work. In: Luczak H, Cakir AE,
VDTs may consider using polarised, tinted, or dark Cakir G, editors. Work with display units 1992. Technische

lasses. There have been no reports of flicker-induc Universitat Berlin Institut fur Arbeitswissenschaft; 1992:
g ) P ?Q Cole BL, Maddocks JD. Effect of VDUs on the eyes: report of

epileptic seizures, probably because of the high refresh 5 g.year epidemiological study. Optom Vis Sci 1996:73:512-28.
rates of modern VDTSs. 16. Smith AB, Tanaka S, Halperin W, et al. Report of a cross-
sectional survey of video display terminal users at the
Baltimore Sun, Cincinnati. Cincinnati (Ohio): National
Institute for Occupational Safety and Health Center for
Disease Control; 1982.

Hayes BP, Fisher RF. Influence of a prolonged period of low
dosage x-rays on the optic and ultrastructural appearances of
cataract of the human lens. BrJ Ophthalmol 1979;63:457-64.
Savitz DA. Overview of epidemiologic research on electric
and magnetic fields and cancer. Am Ind Hyg Assoc J 1993;
54:197-204.

Stuchly MA, Lecuyer DW, Mann RD. Extremely low frequency
electromagnetic emissions from video display terminals and
other devices. Health Phys 1993:45:740-5.

Walraven J. Prolonged complementary chromatopsia in users
of video display terminals. Am J Ophthalmol 1985;100:350-1.
Nyman KG. Occupational near-work myopia. Acta Ophthalmol
Suppl 1988;185:167-71.

Owens DA, Wolf-Kelly K. Near work, visual fatigue, and vari-
ations of oculomotor tonus. Inves Ophthalmol Vis Sci

Conclusion

There is currently no convincing evidence to show that
using VDTs is harmful to the eye. Intensive use of
VDTs, however, may be associated with eye symp-
toms that can be alleviated by promoting the ergononiié:
use of VDTs and improving visual hygiene.

19.
Acknowledgement

This study was supported in part by the Mrs Anni@o.
Wong Eye Foundation, Hong Kong. o1

References 22.

Zaret MM. Cataracts and visual display units. In: Pearce CE,
editor. Health hazards of VDUs? Chichester: John Wiley; 19823.
Zaret MM. Cataracts following use of cathode ray tube
displays. Proc Int Symp Electromag Waves Biol 1980. 24.
. Zaret MM, Snyder WZ, Birenbaum L. Cataract after exposure
to non-ionizing radiant energy. Br J Ophthalmol 1976;60:632-7.
Zaret MM, Snyder WZ. Cataract and avionic radiation. Br J
Ophthalmol 1977;61:380-4. 25.
Moss CE, Murray WE, Parr WE, et al. A Report of electro-
magnetic radiation surveys of video display terminals.
Cincinnati (Ohio): National Institute for Occupational Safety
and Health, Division of Biomedical and Behavioural Science26.
1977.
de Matteo R. The hazards of VDTs. 2nd ed. Canada: NC Press
Ltd.;1986:1-35.
Walsh ML, Harvey SM, Facey RA, Mallette RR. Hazard assess-
ment of video display units. Am Ind Hyg Assoc J 1991; 52:
324-31. 28.
Marriot IA, Stuchly MA. Health aspects of work with visual
display terminals. J Occup Med 1986;28:833-48.

1987;28:743-9.

Tsubota K, Nakamori K. Dry eyes and video display termi-
nals. N Engl J Med1993;25:584.

Gobba FM, Broglia A, Sarti R, Luberto F, Cavalleri A. Visual
fatigue in video display terminal operators: objective measure
and relation to environmental conditions. Int Arch Occup
Environ Health 1988;60:81-7.

Radl GW. Experimental investigations for optimal presenta-
tion-mode and colours of symbols on the CRT-screen. In:
Grandjean E, Vigliani E, editors. Ergometric aspects of visual
display terminals. London: Taylor and Francis;1980:127-35.
Owens DA. The resting state of the eyes. Am Scientist
1984,72:378.

Quaranta LFM, Molle F, Scavino G, Dickmann A. Identifica-
tion of the preferential gaze position through elevation of visual
fatigue in a selected group of VDU operators. A preliminary
study. Doc Ophthamol 1994;87:189-97.

Daum KM. Symptoms in video display terminal operators and
the presence of small refractive errors. J Am Optom Assoc
1988;59:691-7.

HKMJ Vol 5 No 3 September 1999 257



