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INTROBUCTION

In December 1985, a WHO Working Group met in Geneva to discuss the 0ccupatinn§il health
aspects in the use of visual display terminals. When its report was finalized 1in 1986, it
managed to Incorparate alse the findings presented in the First Conference on "Work with
Display Unirs” held in Stockholm in May 1986. The WHO report was published in 1987 ds OfEfset
Publication No. 99 - "Visual Display Terminals and Workers'™ Health".

In September 1989, during the Second Conference on “"Work with Display Units”' held in
Montreal, some members of the working group started to look into the possibllity of producing
an update of the gonclucions and recommendations 1in the WHO repert. This was promptie:d by the
expressed desire for such an update from many researchers of various countries, including the
developing weorld. L :

In Jenuary 1990, the WHO Offize of Occupational Health made a request to Professor Bengt
Knave and Dr ULf Bergqvlst of the Natiomal Isstitute of Occupational Health in Sweden to
provide a “statement accounting for the major recent development in the field of health
protection of VRT workers™.

After some discussionm, it waz agreed to restrict rhe update to rthe execurive summary
(Chapter 1) and the guidelines for work with visual display terminals (Chapter 3) of  the 1987
WHO publication. The statements in this update have been prepared by Professor Bengt Knave and
crBr e ARt wed - ekromioted - to- wther -members--of the 1985 working group for review
{Annex 1). Their contributions to this update are herewith duly acknowledged.

EXECUTIVE SUMMARY — HEALTH AND VDT WORK (Chapter 1}

A World Health Organization Werking Group on Aspects of Occupational Health in the Use of
Visual Display Terminals (VDTs) studied in December 1985 the considerable literature-available
from research that is pertinent te the health implications of work on VDTs.

The conclusions made then have been re-examined in the light of research results appearing
in 1986-1989. The revised conclusions are set out below in some details. It is apparent that
the executive summaty provided in 1985-1986 by the working pgroup {% still basically valid. Our
understandiag of the underlying {ssves have uot. changed substantially, but rether increased in
depth. ‘

1.1 Eye and Visual Pfoblems

Numerous reports have testififed to the rather high occurrence of eye discomfort problems
of VDT operators, necessitating s discussion on specific causes and remedies in VDT work
situations. Concern about the possibility of damage to the visual system due to VDT work has
also been expressed.
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Various symptoms of visual discomfort are reported to a higher degree by VDT operators
than by office workers dolng comparable Jjobs without VDT=. (Moreover, experimental studies
have generally found a lower reading performance for people reading texts shown on VDTs
compared Lo texts printed on good guality papers.) Causal factors for these observatfons are
to be found in the design of the equipment (especially the visual display quality of the
gereen}, the workplace (e.g. placement of VDT equipment and lighting conditions)} and the work
task. Preventlve attentlon should thus be glven to all of these. In addirion, attending to

the visual health needs of workers using VDTs 1s esgential to an effective preventive
approach.

In coatrast, therve is ano evidence of damage or permanent impairment to the visual system
of persons working with VDTs and, thus, the possibllity of direct eye damage due to any
emiasion from VDTs hag been generally dismissed.

1.2 Musculoskeletal Disorders

Reports of occurrences of musculoskeletal problems are frequent among users of VDTs. The
possibility of long-term effects resulting from such problems has also been discussed.

In severy) studles, the occurrence of discomfort inm various upper body locations is higher
among VDT operators than in workers doing siwflar types of work without VDPTs. In other
studies, however, no such difference was observed. On the whole, musculoskeletal discomfort
dppears to be common 1n VDT work situations.

Injury .from repeated stress to the musculoskeletal system iz possible; such effacts have
been observed in other jobs, and outbreaks of musevloskeletal Injuries have been witneased In
recent years. The gaugation of these injuries, however, is nof «lear, and appears to encompass
ergonomic, work organization, and soglal or cultural factors. Thus, further research on the
potential for musculoskeletal injury among VDT users and on the csauszl factors 18 wurranted.
However, these statements should not be interpreted to mean that musculoskeletal discomfort
inevitably leads to injury or 18 necessarily a aign of injury.

Musculoskeletal problems 1n work sssociated with VDTs are largely preventable and
appropriate control measures should be introduced. These include the application of ergonomic
princliples to the design of the workplace equipment, the work statlon and to the organization
of work. Occupational health services play a key role 1n the early recopnition and prevention
of musculoskeletal problems in persons uwsing VDTs.

1.3 Stress-related Problems

Stress factors and stress-related disorders have been repeatedly discussed In relation to
work with VDTs. Arguments have been put forward for a role of the VDT system itself, as
compared to the role of other factors such as job design and work organization.

There 15 little consistent evidence of abnormal levels of strresgs-related dlsorders (either
physical, psychological or behavicuwral) among workers ucing VDTz compared to workers with non-
VDT jobs.

Many aspects of working conditions can lesd to stress-related disorders; thesa are
teferred to as stress factors and many of them can be found in both VDT and non-VDT work.
However, the desfgn of certain types of VDT work may lead to a higher prevalence of some of
these stress factors, examples being work overload or & reduced varlety of postures, as found
in the monotonsus routine data entry work with a high quantitative work load. Some apecific
stress factors do also exist in VDT work, such as prolonged response times, system malfunction
and the inappropriate design of the human—-computer interaction.
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In all, rhere is considerable evidence that stress factors such as those mentiohed above
way create health problems. Consequently, additional research 1is warranted to investigate
stresg-related disorders among workers in VDT work situations. It should alsc be recognized
that certain interventicn and coutrol strategies could improve working conditions withi respect
to stress factors and these should be implemented. i

1.4 S8kin Problens

Indications of skin problems in connection with VDT use have appeared in a few countries.

Reports primarily from Scandinavia suggest that certain skin resctions such as rashes and
itehing may be related to some factors present in VDT work situstions. In contrast, an
increagze in diagnosed skin diseases due to VDT work has not be shown. ‘

The skin reaectione reported can, in many instances, be explained by indoor climare factors
such as temperature sud low humidity or by stress situations. Other possible explanations for
these observations include bias (excessive reporting by VDT operators) or presence of. contact
allergens 1{n the envirconment. The roles played by electrostatic or low frequency . magnetic
fields from VDTs on the occurrence of these skin problems have, by and large, been dismissed.
In additien, speculatrions as to the involvement of electric fields, expectation reactions or
secondary reactions to eye fatigue have been made, so fat unsupported by VDT-specific research
tesults. :

In summary, certain skin reactions in commection with VDT work have been noticed in » few
countries. Currently, the primary explanations are based on indoor climate factors and/or

stress.,

1.5 Risk of Adverse BReproductive Qutcomes

There is a widespread concern in several countries regarding the possibility of a
relationship between work with VDTs and certain adverse pregnancy outcomes, especially with
respect to spontansous abortions and sericus malformations.

A number of factors in VDT work situations have been suggested to i{ufluence the outcomes
of pregnanciez, hut most of them huve however been dismissed. The twe current contenders for
such & role are stress (and worry) and low frequency magnetic fields from VDTs.

The results of experimental studies performed on the reproductive effects of VDT-like low
frequency magnetic fields on various animals and in vitro systems have been equivocal and,
generally, have falled to confirm the existence of an effect of these fields on reproduction.
Epidemiologlcal studles to date have, on the whole, failed to indicate an excess of adverse
reproductive outcomes among women working with VDTs. In  come studies, however, some
Indications were found of an association between certain adverse pregnancy outcomes and certain
work characteristics such as type of work or reported stress.

In c¢onelusion, it can be said that the considerable amount of research performed hitherto
have falled to provide evidence of a link between adverse effects on pregngncy and the use of
VDTs per se. The possibility of an effect due to ocertain other work conditions  cannot,
however, be gimilarly dismissed. Measures to aveid excessive digcomfort, fatigue, stress and
worry for u pregnant woman who is using the VDT are thus advigable.

1.6 Existence of Electric and Magnetic Fields around VDTs

In connection with some health issues, such as adverse reproductive outcomes and skin
problems, the questlon whether certain electromagnetic phenomena due to the VDTs play a role as

rizk factors has bheen raised. The availablility and advisability of "low-radiation” VDTs is
also pertinent to this discussioun.
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There is an increasing sclentific concern regarding the possibility in general of adverse
health effects of low frequency, low magnituds electric and magnetic filelds, because of some
ragent Indications of uan association between leukemia and certain measures of magnetlic fileld
exposures, With respect to VDT work, uno positive resulrs have appeared 1n attempts by
researchers to correlate adverse health effects and exposure to VDIs eor VDT-lilke fields.

In Sweden, some organizations have 1ssued statements as to the advisabllity and
practicality of VDT field reduction. (There are no regulatory limits of emlssion or exposure
to these VDT fields in Sweden.) Data have heen published rtelating to the levels of
elagtrostatic sand low frequency magnetie flelds that are technically attainable without
reducing the visual quality of the screen. Such voluntary statements have been made on the
premise that dny unnecesgary exposure chould be reduced. They are based on technical rather
than medical or biological considerations. In terms of reductlion of ezposure, the application
of these voluntary starements by several buyers of equipment in Sweden has been rather
successful. In terms of reduclng the amount of adverse health effects, especlally skin
reactlons, this has yet o bhe demonstrated.

1+7 Coucluding Comments

The 1989 Montreal Conference on "Work with Display Unlts” emphasized that the central
issues c¢oncerning 'Health and VDT' are on visual and other ergonomic factors as well as job
design and work organization. With the exceptiou of the visual ergonomic impact on (primarily)
eye discomfort, the issue of whether VDT work is more proue to cause discomfort than (similar)
office work is less clear. Basically, many factors causing various types of 1ll-health (muscle
problems, stress reagtions and possibly also skin problems) are likely to be found both in VDT
and non-VDT work situations. The degree by which VDT work differs from non—VDT work may then
be due to the variation of these genersl ergonomic and organizational factors found in these
different types of jobs. Obviously, comparisons would differ in different settings, accounting
for the differences found in several studies from various ¢ountries.

Some of the concerns which ate frequently aimed towards health and VDT work may well be
extended to other types of office work. Irrespective whether it 1s VDT work or non~VDT work, a
high prevalence of problems (e.g. neck or other muscle disorders) in the workplace is clearly
an Indlcation of the need for corrective and preventive actions.

GUIDELINES FOR WORK WITH VISUAL DISPLAY TERMINALS (Chapter 3)

In the 1987 WHO Publication, guidelines were given for work with VDTs. These guldelines
have heen reviged, rthe results of which appear belovw.

3.1 Introducticn

The increased use of visual display terminals in many types of workplace has drawn
attention to 4 number of adverse health effects which are, or are alleged to bhe, caused by
working with VDTs. Research has confirmed that certain kinds of discomfort are related to the
use of VDTz, while other health affects have not heen showa to be se related. The maln
emphasis of relevant corrective and preventive activities are towards varlous ergonomic and
organlzational conditions.

Various international and natiomal organizations, among them the Internationsl
Orguntzation for Standardization (IS0) and the Commission of European Cemmunitles (CEC), are
developing standards, recommendations and directives aimed at or relevant to health and VDT
work.
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3.2 Intent and Applicability of these Recommendations

3.2.1 Intent of these recommendations

These recoumendations ate intended to ensure (as far as possible) thaet wvisual . display
terminals, and work performed with these terminals, should be so designed that no individusl
should develop adverse health effects as a result of VDT work.

3.2.2 Applicability of these recommendations — The visual display terminal

These recommendations concern work heing performed using a visual display terminal - a
device for the visual presentation of electronically stored information. They do not concern
work with oscillescopes, radar or with dieplays of measuring instruments, etc.,  although
certaln sactions may alse serve as a guide for work with these devices. :

Most of the Lknowledge upon which these recommendations are basgsed, is derived from
situations where monochromatfc VDTs based on cathode ray tubes (CRTa) were used. The use of
multicolour CRT-based VDTs, or VDTs based on other techniques such as plasma, liquid crystal or
electroluminescent displays may present different situations, with both gpecific advantages and
disadvantages. Nevertherless, these recommendations should, atr present, also be considered
applicable to all other VDT techniques.

3.2.3 Applicability of these recommendations = The work performed

The recommendations are applicable to work situvations where the use of visual display
terminals forms & significant part of the work.

3.2.4 Applicgbllity of these recommendations = The effects :i

The recommendations are intended as protection agalnst those adverse health effects that
are assoelated with the use of VDTs.

3.3 Recommendations Conceruning the Operator i

3.3.1 General recommendations

It is intendesd that no fodividual should be excluded from working om VDTs, except on the
basis of insurmountable disabilities.

There are at present no 1indications thar work with VDIs causes photosensitive gﬁileptic
selzures. Nevertheless, persons known to be susceptible to photosensitive epileptic seizures
should consult a physician befors commencing VDT work.

Should a pregnant woman show great concern and worry about working with a VDT, this worry
wust by itself be taken seriously, although it may be explicitly stated that the worry is not
justified on the basis of sclentific evidence. Decisions - on an individual basis - for
alternative non-VDT work or work on a VDT with low field emissions because of this worry may,
however, he advisable.

3.3.2 Eye examination

Certain eye conditions such as presbyopla and astigmatism may contribute;. to the
development of aye and musculoskeletal discomfort during VDT work. Therefore, operators should
undergo an eye examination- before starting to work with a VDT. Subgequeuntly, ' further
examinations after the age of 40 years should be available and a system should be instigated by
the employer, by which VDT workers with eye discomforts, headaches or neck muscle problems
woauld be the subjects of such eye examinations. These examinations should be performed by
qualified personnel (trained in visnal ergonomics) and should include refracrion, visual acuity
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and, when necessary, prescription for new glasses required for the seml-near work distance of
that operater's specific working conditioms. VDT workers should be made aware of the fact that
these examinations are not a substitute for complete visusl health care.

Unless specifically required by the work situation, bifocal, multifocal or progresszive
lenses should be avoided. Tinted lenses ghould alse be avolded.

3.4 Regommendations Concerning the Vizual Display Terminal

3.4.1 Viaual ergonomics

Display quality and readabilicy are importent factors for visual comfort and productivity.
The display quality 1s affected by a number of specifications concerning the structure, the

luminance and the time appearance of the pilcture elements (dots/strokes) and the formed
characters.

The International Organization for Standardization (IS0) is currently developlng standards
for visual ergonomic characteristics of VDTs. The draft IS0 International Standard 9241/3 is
based on the principle that the display should present a clear, astable and legible {image to
allow 1t ot be read quickly, accurately and comfortably.

The advantages of a flicker-free positive polarity (dark character on bright background)
presentation is primarily dependent on actual work and lighring conditlons. More information
on this issue will appear in the following sections.

Avallable alternatives to monochromatic CRT-based VDTs, such as multicolour CRT screens or
VDTe based on other techniques, may provide both advantages and disadvantages to the operator.
Among udvantages are the possibility of colour-based informatien {colour CRT) and a smaller
size (non-CRT}), while disadvantages cousist mainly of additional visual ergonomic problems such
as reduced resolution or reduced contrasts when the operator {s not eitting 1n a speclific
position. High quality monochromatic CRT-begsed VDTs appear to offer, at present, the best
cholce for routine office work, wunless the sadvantages of the other types of VDTs are
specifically required {n the work situation. Further technical development of these
alternatives may, however, change this cautionary approach to new technologies.

3.4.2 Physical factors

Noise emitted from VDTs and auxiliary equipment such as hard disk drives and printers
should be minimized. Young operators may be sengitive to gertain high frequency noise from
VDT5. The heat generated from VDTs must be consldered in relation to that of other objects,
room size, ventilations, eke.

The qurrent trend in making reductlon of slectric or magnetic fields from VYDTs 1z not
motivated on the basls of any shown risk imcrease. There are, however, other reasons for
reduction of these fields, such as specific worry among the oaperators im a workplace, or a
general decision to reduce excessive exposure. In doing so, care wmust be taken that the vigual
quality of the screen display is not adversely affected.

3.4.3 System design and operations

Particular attention must be given to the operational aspects of the VDT system, Including
software, as these can play a role as stress factors. The optimum design of user iaterface for
maximum efficlency and minimum discomfort 1s, however, far from clear. It constitutes a major
field both of actual development aud of standardization efforts. Examples include a dacreased
dependence on exact formulation of command words (e.g. by mouse and window techniques}, which
is particularly relevant for the dyslectics, and wvarious measures for aiding physaically
disabled persons in doing VDT-centered work.
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Breakdowns of system operation and delayed responses are problematic im many routine tasks
and should be minimized - especially in combinatiom with certaia job conditions. The
combination of electronic monitoring, Incentive pay based on quantity of work snd a2 system
prone to breakdown is a very serious one. Even the combination of anv two of thesa three
factors should be avoided. Customer relationm (e.g. in ticket sales) and a system prone to
breakdown 1s another potent stress factor combination. Im such cases, an independent back—up
system ghould, whenever feasible, be available.

In general, the use of electronlc monitoring should be discouraged, based on both streas
and integrity reascns.

3.5 Recommendations Concerning the Workplage

3.5.1 Design of the work station

The design of the work station is important in order to avoid nmuscle discomfort. Tha
primary objectives are to ensure that the positions of keyboard, screen, manuscript holder,
ete., are fully adjustable to the requirements and preferences of the individual operators.

Adjustability of the workplace may be achieved in various ways, e.g. by using adjustable
furnituce, using adjustuble equipment, or preferably by a combination of the ‘two. One
lmportant example is that keyboard should be thin and detachable. B

While a good and adjustable design of the work station is imperarive, it must also be
emphasized that it is not a substitute for a good work task structure. Both gspects should be
fully considered. ‘

3.5.2 Lighting conditions of the workplace

Lighting affects visual ergonomics. The introduction of a VDT into a workplace may
necessitate several lighting adjustments. The workplace should be arranged in such a way that
glare and reflection do not oceur, partizulsrly on the secreen and work surfaces, Iincluding the
keyboard and the keys. Screeng with dark characters on a light background (positive :polarity)
require less modificatlion of the workplace lighting than screens with light characters on a
dark background (negative polarity). The use of antireflection devices should not interfere
with the display image quality. Thus, the use of additional and external filters is not
advigsable - unless reflections cannot be prevented or eliminated in any other way.

The amblent lighting level must be appropriate to the task, the readability of both the
VDT display and the manuscript, as well as to the individual's seasitivity.. . To read
manus¢ripts easily, some situations may require a separate adjustable task light. Large
differences in lumingnce 1n the field of vision, and between different areas of visual work,
should be avolded. As an example, the use of a positive polarity screen ptecludes, in general,
the appearance of large luminance differences between the screen and the manuscripts.

[

Flicker from light sources (e.g. from fluorescent tubes) should be avoided.

3.5.3 Work environment

Too high or too low temperatures in VDT workplaces may cause discomfort problems and
should be controlled. In the workplace design, the total number of heat-enitting devices - and
people = should be considered, and appropriste measures taken.

Fairly high electrostatic charges on the operator may sometimes occur in situations of low
relarive humidity. This is primarily a discomfort problem, but its possible contriburion to
some skin reactlons has not been ruled out. It may also cause problems with the function of
some VDIT equipment. If these conditions cannot be remedied by 1nereasing the relative
humidity, other appropriate messures must be considered.
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3.6 BRecommendations Concerning the Organization of Work

3.6.1 Time restrictions for work with visual display terminals

The types of work performed at VDTs differ in many ergonomlcally Impeortant respects, among
them the length of time actually spent looking at the screen: this clearly affects the
{mportance of the quality of the display 1in relation to other aspects of the viszual work
conditions. In gonaquence, 1t does not appear feasible to asslgn general rules as to the
length of time spent working with a VDT. It should, however, be cmphasized that 1t may be
possible — and beneficlal - to egtablish time limits for VDT work in particular situations.

Work breaks are 1important in order to avold discomfort - especlally in jebs where no
diversity 1s pessible. The types of breaks can be varled, however, both long breaks and short
pauses being Important. The freguency of breaks should bhe adjusted to the type and intensity
of the work performed. There 1s considerable evidence that for tasks that are highly

repetitive, hourly breaks of at least several mlnutes In duration benefit both performance and
comfort.

3.6.2 Intengive ugse of visual display tecaoinals

Adverse effects are most commonly associated with strictly regimented, constrained, and
monotonous routine work. Measures should be taken to improve such jobs. One important method
for improvement 1z to diversify the job content, 1.e. by providing an opportunlty to deo other
tasks (e.g. without a VDT, without a conetralned posture or repetitive wotions, etc.). Where
such remedies are unavailable, improvement should be achleved by ensuaring sufficient breaks In
the work routine.

3.6.3 Introduction of visual display terminals

The reactlon of the staff to the introduction of VDTs is partly dependent on the provision
of information and the participation of the staff in the planning, design and implementation
stages. Adequate training 1is also essential - {including follow-up pericds after the
commencement of actual work on these devices and systemg. This training should — apart from
operation of equipment - also include ergonomic aspects of the equipment and workstation.

3.7 Recommendations Concerning the Ing¢ldence of Adverse Health Effects

Normally, the First gtep ghould be to examine whether the VDT, the workplace, and the work
organization are 1in accordance with the recommendations given and to ensure that appropriate
adjustments are carried out. It should be noted that anm early step to take when a VDT worker
develops headache, eye or neck discomfort is an eye examination Iin order to emnsure that the
individual has adequate and correct vision.

Should problems Initlally require, or parsisr after such adjustments, the individual
should be referred for an approprlate medical consultation.
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IN THE TSE OF VISUAL DISPLAY TERMINALS

. Geneva, 2-6 December 1985

Dr S.E. Agogwa, Professor of Ocecupational Health, Anambra State University of Technology,
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