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Introduction

1  This booklet gives guidance on the Health and Safety (Display Screen
Equipment) Regulations 1992, which come into force on 1 January 1993, The
Regulations implement a European directive, No. 90270/EEC of 29 May
1990, on minimum safety and health requirements for work with display
screen equipment.

2  The guidance covers these Regulations only but employers should ensure
that they also comply with general duties placed on them by other health and
safety legislarion, particularly their general obligations under the Health and
Safery at Work etc Act 1974 (the HSW Act) and associated legislation. This
includes three new sets of Regulations relevant to all or most workplaces - the
Management of Health and Safery at Work Regulations 1992, the Workplace
(Health, Safety and Welfare) Regulations 1992, and the Provision and Use of
Work Equipment Regulations 1992. These are described in the box below.







3  There are some overlaps between general and specific legislation. Where
broadly applicable legislation such as the Regulations described in the box
imposes a general duty similar to a more specific one in the Display Screen
Eqgquipment Regulations - for example the risk assessments required by the
Management of Health and Safety at Work Regulations (MHSWER) - the legal
requirement is to comply with both the more specific and the general duty.
However, this should not give rise to any difficulty in practice. For example, in
display screen work:

(a) carrying out the suitable and sufficient analysis of workstations and risk
assessment required by Regulation 2 (see paragraphs 19-35 below) will
also satisfy the MHSWR requirement for risk assessment as far as those
workstations are concerned;



Regulation 1

Regulation

1{1)-(3)

(b} ensuring that the requirements for lighting, reflections and glare in the
schedule to the Display Screen Regulations are met (see Annex A,
paragraphs 20-24) will also satisfy the requirements for suitable and
sufficient lighting in the Provision and Use of Work Equipment
Regulations and the Workplace (Health, Safety and Welfare)
Regulations, as far as the display screen workstations are concemned.

In these examples, as in other matters, the employer would still have to take
other appropriate steps to ensure that the general duties (to carry out risk
assessments, ensure suitable lighting etc) were complied with in any other
parts of his undertaking where display screen work is not carried out.

Structure of this booklet

4  The guidance below gives information, explanation or advice in relation
to specific requirements of the Regulations, which are printed in italics at the
start of each relevant part of the guidance. Where the Regulations are self-
explanatory no comment is offered.

Citation, commencement, interpretation and

application
(1) These Regulations may be cited as the Health and Safety (Display
Secreen Equipment) Regulations 1992 and shall come into force on 1 Fanuary 1993,
(2) In these Regulations -
(@) “display screen equipment” means any alphanumeric or graphic display
screen, regardless of the display process involved;
(b)  “operator” means a self-emploved person who habitually uses display
screen equipment as a significant part of his normal work;
fc)  “wse” means use for or in connection with work;
(d)  “user” means an employee who habitually uses display screen equitprment
as a significant part of his normal work; and
{e) “workstation” means an assembly comprising -

(i) display sereen equipment (whether provided with softeware
determining the interface between the equipment and its operator or
user, a kevboard or any other input device),

(i) any optional accessortes to the display screen equipment,
(i) any disk drive, telephone, modem, printer, document holder, work
chair, work desk, work surface or other item pevipheral to the

display screen equipment, and

(iv) the immediate work environment around the display screen
equiprnt.
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(3 Any reference in these Regulations to -

(a) a numbered regulation is a reference to the regulation in these Regulations

5o rmmbered; or

(B)  a numbered paragraph is a reference to the paragraph so numbered in the
regutlation in which the reference appears.
5  The definitions of “display screen equipment”, “workstation”, “user”
and “operator” determine whether or not the Regulations apply in a particular
situarion.

Which display screen equipment is covered?

6  With a few exceptions (see paragraphs 14-18), the definition of display
screen equipment at Regulation 1(2){a) covers both conventional (cathode ray
tube) display screens and other display processes such as liquid crystal
displays, and other emerging technologies. Display screens mainly used to
display line drawings, graphs, charts or computer generated graphics are
included, but screens whose main use is to show television or film picrures are
not. Judgements about mixed media workstations will be needed to establish
the main use of the screen; if this is to display rext, numbers and/or graphics, it
is within the scope of the Regulations. The definition is not limited to typical
office visual display terminals but covers, for example, non-electronic display
systems such as microfiche. Process control screens are also covered in
principle (where there are “users” - see below) although certain requirements
may not apply (see paragraphs 38-40),

7  The use of display screen equipment not covered by these Regulations 1s
still subject to other, general health and safety legislation; see paragraphs 2 and
3 above. For example, there are requirements for suitable and sufficient
lighting in the Provision and Use of Work Equipment Regulations 1992; and
there are general requirements for risk assessment and provision of training
and information in the Management of Health and Safety at Work Regulations
1992, Where a display screen is in use but the Display Screen Equipment
Regulations do not apply, the assessment of risks and measures taken to
control them should take account of ¢rgonomic factors applicable to display
screen work. This is also true where these Regulations do not apply because
the display screen is not used by a “user™ - see below,

Whao is a display screen user or operator?

8  The Regulations are for the protection of people - employees and self-
emploved - who habitually use display screen equipment for the purposes of an
employer’s undertaking as a significant part of their normal work.

Q Regulation 1(2)(d) defines the employees who are covered as “users”
and all the Regulations apply to protect them, as specified, whether they are
required to work:

- at their own employer’s workstation;

- at a workstation at home;

- at another employer’s workstation. In this case that other employer must
comply with Regulations 2, 3, 4, 6 (2) and 7, and their own employer

with Regulations 5 and 6 (1), as is specified in the Regulations
concerned.



S Regulations 2, 3 and 7 apply, as specified, 1o protect self-employed people
pianCE who work at the client employer’s workstation and whose use of display screen
equipment is such that they would be users if employed. They are defined in
Regulation 1(2)(b) as “operators” for the purposes of the Regulations. |

10 Employers must therefore decide which of their employees are display
screen users and whether they also make use of other users (employed by
other employers) or of operators. Workers who do not input or extract
information by means of display screen equipment need not be regarded as
users or operators in this context - for example many of those engaged in
manufacture, sales, maintenance or the cleaning of display screen equipment.
Whether or not those involved in display screen work are users or Operators
depends on the nature and extent of their use of the equipment.

11 The need for such a definition stems from the fact that possible hazards
associated with display screen use are mainly those leading to musculoskeleral
problems, visual fatigue and stress (see paragraph 19 below and Annex B).
The likelihood of experiencing these is related mainly to the frequency,
duration, intensity and pace of spells of continuous use of the display screen
equipment, allied to other factors, such as the amount of discretion the person
has over the extent and methods of display screen use. The combination of
factors which give rise to risks makes it impossible to lay down hard and fast
rules (eg based on set hours’ usage per day or week) about who should be
classified as a user or operator,

ek el &

12 In some cases it will be clear that use of display screen equipment is
more or less continuous on most days and the individuals concerned should
be regarded as users or operators. This will include the majority of those
whose job mainly involves, for example, display screen based data input or
sales and order processing. Where use is less continuous or frequent, other
factors connected with the job must be assessed. It will generally be
appropriate to classify the person concerned as a user or operator if most or all
of the following criteria apply:

-
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{a) the individual depends on the use of display screen equipment to do the
job, as alternative means are not readily available for achieving the same
resules;

R

(b) the individual has no discretion as to use or non-use of the display |
SCTEEn equipment; '

(c) the individual needs significant training and/or particular skills in the use [
of display screen equipment to do the job;

(d) the individual normally uses display screen equipment for continuous
spells of an hour or more at a tme;

(e) the individual uses display screen equipment in this way more or less daily;

(f) fast transfer of information between the user and screen is an important
requirement of the job;

4
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(g) the performance requirements of the system demand high levels of
attention and concentration by the user, for example, where the
consequences of error may be critical.

Some examples to illustrate these factors are included in the box. This is not
an exhaugtive list of display screen jobs, but a list of examples chosen to q
illuminate the above criteria. A
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Application
(4) Nothing in these Regularions shall apply to or in relation to -
(a) drivers’ cabs or control cabs for vehicles or machinery;
() display screen equipment on board a means of ranspori;
(c) display screen equipment mainly intended for public operation;
(d) portable systems not in prolonged wse;

(&) calcwlarors, cash registers or any equipment having a small data or
measwrement display required for direct use of the equipment; or

(0 window typetoriters.

14 Where any of the exclusions in Regulation 1(4) are operative, none of the
specific duries in the Regulations apply to or in connection with the use of the
equipment concerned. However, the proviso at paragraph 7 above applies
here too. Employers should still ensure that, so far as is reasonably practicable,
the health and safety of those using the equipment are not purt at risk. The
general duties on emplovers and others under the Health and Safety at Work
etc Act 1974, and other general health and safety legislation (see paragraphs 2
and 3), are still applicable and particular attention should be paid to
ergonomics in this context.

15 The exclusion in Regulation 1(4)(c) is for display screen equipment
mainly provided for short-term operation by the general public, such as
cashpoint machines at banks and microfiche readers and computer terminals
in public libraries. It does not extend to display screen equipment available for
operation by the public but mainly provided for use by users.

16  Portable display screen equipment (such as laptop computers) comes
under the exclusion in Regulation 1(4)({d) above only if it is not in prelonged
use. While there are no hard and fast rules on what constitutes “prolonged™
use, portable equipment that is habitually in use by a display screen user for a
significant part of his or her normal work, as explained in paragraphs 11-13
above, should be regarded as covered by the Regulations. While some of the
specific minimum requirements in the Schedule may not be applicable to
portables in prolonged use, employers should still ensure that such work is
assessed and measures taken o control risks.

17 The exclusion in Regulation 1(4)(e) for small data or measurement
displays is there because such displays are usually not intensively monitored by
workers for long continuous spells. This exclusion covers, for example, much
scientific and medical equipment, such as cardiac monitors, oscilloscopes, and
instruments with small displays showing a series of digits.

18 The exclusion in Regulation 1(4)(f) is for window typewriters having a
small display showing no more than a few lines of text.

11
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Regulation

Analysis of workstations to assess and reduce
risks

1) Every emplover shall perform a suitable and sufficient analysis of those
workstations which -

(a) (regardiess of who has provided them) are used for the purposes of his
wndertaking by wsers; or

(h) have been provided by him and are used for the purposes of his
undertaknig by operators,

for the purpose of assessing the health and safety risks to ewhich those persons are
exposed in consequence af thar wse.

(2)  Any assessment made by an employer in pursuance af paragraph (1)
shall be reviewed by him if -

(@) there is reason to suspect that it 15 no longer vald; or
(b) there has been a significant change in the matters to which it relates;

and where as a result of any such review changes to an assessment are required, the
emplover concerned shall make then.

(3)  The emplover shail reduce the risks identified in consequence of an
assessment to the lotwest extent reasonably practicable.

(4)  The reference in paragraph (3) to “an assessment™ 15 a reference to an
assessment made by the emplover concerned in pursuance of paragraph (1) and
changed by him where necessary tn pursuance of paragraph (2).

19 Possible risks which have been associated with display screen equipment
work are summarised at Annex B. The principal risks relate to physical
(musculoskeletal) problems, visual fatigue and mental stress. These are not
unigque to display screen work nor an inevitable consequence of it, and indeed
research shows that the risk to the individual user from typical display screen
work is low. However, in display screen work as in other types of work, ill
health can result from poor work organisation, working environment, job
design and posture, and from inappropriate working methods. As discussed in
Annex B, some types of display screen work have been associated with chronic
musculoskeletal disorders. While surveys indicate that only a very small
proportion of display screen workers are likely to be involved, the number of
cases may still be significant as display screen workers are so numerous. All
the known health problems that may be associated with display screen work
can be prevented altogether by good design of the workplace and the job, and
by worker training and consultation.

20 Employers will need to assess the extent to which any of the above risks
arise for display screen workers using their workstations who are:

- users employed by them;
- users emploved by others (eg agency employed “temps”);
- operators, ie self-employed contractors who would be classified as users

if they were employees (eg self-employed agency “temps”, self-employed
iourzlists},

12
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Individual workstations used by any of these people will need to be analysed
and risks assessed. If employers require their emplovees to use workstations at
home, these too will need to be assessed (see paragraph 26 below).

If there is doubt whether any individual is a user or operator, carrying our a
risk assessment should help in reaching a decision.

Suitable and sufficient analysis and risk assessment

21 Risk assessment should first identify any hazards and then evaluate risks
and their extent. A hazard is something with the potential to cause harm; risk
expresses the likelihood that the harm from a particular hazard is realised. The
extent of the risk takes into account the number of people who might be
exposed 1o a risk and the consequences for them. Analysis of display screen
workstations should include a check for the presence of desirable features as
well as making sure that bad points have been eliminated. In general, the risks
outlined above will arise when the work, workplace and work environment do
not take account of worker requirements. Since any risks to health may arise
from a combination of risk factors, a suitable and sufficient analysis should:

(a) be systematic - including investigation of non-obwvious causes of
problems. For example, poor posture may be a response to screen
reflections or glare, rather than poor fumiture;

(b) be appropriate to the likely degree of risk. This will largely depend on the
duration, intensity or difficulty of the work undertaken, for example the
need for prolonged high concentration because of particular performance
requIrements;

{c) be comprehensive, covering organisational, job, workplace and individual
factors;

(d) incorporate information provided by both employer and worker,
The form of the assessment

22 In the simplest and most obvious cases which can be easily repeated and
explained at any time an assessment need not be recorded. This might be the
case, for example, if no significant risks are indicated and no individual user or
operator is identified as being especially at risk. Assessments of short-term or
temporary workstations may also not need to be recorded, unless risks are
significant. However, in most other cases assessments need to be recorded and
kept readily accessible to ensure continuity and accuracy of knowledge among
those who may need to know the results (eg where risk reduction measures
have vet to be completed). Recorded assessments need not necessarily be a
‘paper and pencil’ record bur could be stored electronically.

23 Information provided by users is an essential part of an assessment. A
useful way of obtaining this can be through an ergonomic checklist, which
should preferably be completed by users, Other approaches are also possible.
For example, more objective elements of the analysis (eg nature of work, chair
adjustability, keyboard characteristics etc) could be assessed generically in
respect of particular types of equipment or groups of worker. Other aspects of
workstations would still need to be assessed individually through information
collected from users, but this could then be restricted to subjective factors (eg
relating to comfort). Whatever type of checklist is used, employers
should ensure workers have received the necessary training before
being asked to compleie one.

i3



24 The form of the assessment needs to be appropriate to the nature of the
tasks undertaken and the complexity of the workstation. For many office tasks
the assessment can be a judgement based on responses to the checklist. Where
particular risks are apparent, however, and for complex situations, ¢g where
safety of others is a critical factor, a more detailed assessment may be
appropriate. This could include, for example, a task analysis where particular
job stresses had been identified, recording of posture, physical measurement
of workstations; or quantitative surveys of lighting and glare.

Shared workstations =

25 Where one workstation is used by more than one worker, whether
simultaneously or in shifts, it should be analysed and assessed in relation to all
those covered by the Regulations (see paragraph 9 above).

Assessment of risks to homeworkers

26 If a display screen user (ie an employee) is required by his or her
employer to work at home, whether or not the workstation is provided in
whole or part by the employer, the risks must be assessed. An ergonomic
checklist which the homeworker completes and submits to the employer for
assessment is the most practicable means. The assessment will need to cover
any need for extra or special training and informartion provision for Vi
homeworkers to compensate for the absence of direct day to day employer
oversight and control of their working methods. :

Who should do assessments?

27 Those responsible for the assessment should be familiar with the main
requirements of the Regulations and have the ability to:=

(a) assess risks from the workstation and the kind of display screen work
being done, for example, from a checklist completed by them or others;

(b) draw upon additional sources of information on risk as appropriate;
(¢) based upon the assessment of risk, draw valid and reliable conclusions;

(d) make a clear record of the assessment and communicate the findings to
those who need to take appropriate action;

(e) recognise their own limitations as to assessment so that further expertise
can be called on if necessary.

Ty

28  Assessments can be made by health and safety personnel, or line
managers with, or trained for, these abilities. It may be necessary tocallin
outside expertise where, for example, display screen equipment or associated
components are faulty in design or use, where workstation design is complex,
or where critical tasks are being performed. i i

39 The views of individual users about their workstations are an essential
part of the assessment, as noted in paragraph 23. Employees’ safety
representatives should also be encouraged to play a full part in the assessment
process. In particular, they should be encouraged to report any problems in
display screen work that come to their attention.

14
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Review of assessment

30 The assessment or relevant parts of it should be reviewed in the light of
changes to the display screen worker population, or changes in individual
capability and where there has been some significant change to the workstation
such as:

(a) a major change to software used;
(b) a major change to the hardware (screen, keyboard, input devices etc);
(c) a major change in workstation furniture;

(d) asubstantial increase in the amount of time required to be spent using
display screen equipment;

(e) asubstantial change in other task requirements (eg more speed or
accuracy);

(f) if the workstation is relocated;
(g) if the lighting is significantly modified.

Assessments would also need to be reviewed if research findings indicated a
significant new risk, or showed that a recognised hazard should be re-
evaluated.

31 Because of the varying nature and novelty of some display screen tasks,
and because there is incomplete understanding of the development of chronic
ill-health problems (particularly musculoskeletal ones), prediction of the
nature and likelihood of problems based upon a purely objective evaluation of
equipment may be difficult. It is therefore most important that emplovers
should encourage early reporting by users of any symptoms which may be
related o display screen work. The need to report and the organisational
arrangements for making a report should be covered in training.

Reducing risks

32 The assessment will highlight any particular areas which may give rise for
concern, and these will require further evaluation and corrective action as
appropriate. The four year lead-in period for the “minimum requirements” for
workstations which are not new (see paragraph 41) does not apply 1o the
requirement to reduce the risk. Risks identified in the assessment must be
remedied as quickly as possible. For typical applications of display screens,
such as VDUs in offices, remedial action is often straightforward, for example:

{a) postural problems may be overcome by simple adjustments to the
workstation such as repositioning equipment or adjusting the chair.
Postural problems can also indicate a need o provide reinforced training
of the user (for example on correct hand position, posture, how to adjust
equipment). New eguipment such as a footrest or document holder may
be required in some cases;

(b) wisnal problems may also be tackled by straightforward means such as
repositioning the screen or using blinds to avoid glare, placing the screen
ar a more comfortable viewing distance from the user, or by ensuring the
screen is kept clean. In some cases, new equipment such as window
blinds or more appropriate lighting may be needed:

15
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(¢) farigue and stress may be alleviated by correcting obvious defects in the
workstation as indicated above. In addition, as in other kinds of work,
good design of the task will be important. Wherever possible the task
should provide users with a degree of personal control over the pace and
nature of their tasks. Proper provision must be made for training, advice
and information, not only on health and safety risks but also on the use
of software. Further advice is given at paragraphs 31-34 of Annex A.

iy

33 It is important to take a systematic approach to risk reduction and
recognise the limitations of the basic assessment. Observed problems may
reflect the interaction of several factors or may have causes that are not
obvious. For example, backache may turn out to have been caused by the
worker sitting in an abnormal position in order to minimise the effects of
reflections on the screen. If the factors underlying a problem appear to be
complex, or if simple remedial measures do not have the desired effect, it will
generally be necessary to obtain expert advice on corrective action.

Sources of information and advice

34  Annex C contains a list of relevant HSE guidance documents, for
example on lighting and seating, and other publications. Further advice on
health problems that may be connected with display screen work could be
obtained from in-house safety or occupational health departments where
applicable or, if necessary, from Employment Medical Advisory Service staff
in HSE (listed in your local telephone directory under “Health and Safery
Executive™). Expert advice may be obtained from independent specialists in
relevant professional disciplines such as ergonomics, or lighting design. Annex
C includes some recent publications from relevant professional bodies.

Standards

35 Ergonomic specifications for use of display screen equipment are
contained in various international, European and British standards. Further
information is given at Annex A. Compliance with relevant parts of these

standards will generally not only satisfy, but go beyond the requirements of
the Regulations, because such standards aim to enhance performance as well

as health and safety.

Requirements for workstations

(1} Every employer shall ensure that any worksiation first put info service on
or after Ist January 1993 which -

fa) (regardless of who has provided it) may be used for the purposes of his
undertaking by users; or

(B)  has been provided by him and may be usedjarlthapurparudhr
wunderiaking by operaiors,

meets the requirements laid down in the Schedule to these Regulations to the extent ;
specified in paragraph 1 thereof.

(2)  Every emplover shall ensure that any workstation first put into service on
or before 315t December 1992 auhich -

t’%} (regardless of who provided it) may be used for the purposes of his
tundertaking by users; or

16




Regulation (b)  was provided by him and may be used for the purposes of his undertaking
by operators,
wieels the requirements laid down in the Scheduwle 1o these Regularions to the extent
3 specified in paragraph 1 thereof not later than 31st December 1996,
The Schedule Extent to which employers must ensure that workstations meet the

requirements laid down in this Schedule

An emplover shall ensure that a workstarion meets the requirements laid down
in this Schedule to the extent that -

(a) those requirements relate to a component which is present in the
workstation concerned;

(b) those requirements have effect with a view to securing the health, safety
and welfare of persons at work; and

(c) the inherent characteristics of a given task make compliance with those
requirements appropriate as respects the workstation concerned.

Cunidinos 36  Regulation 3 refers to the Schedule to the Regulations which sets out
minimum requirements for display screen workstations, covering the
equipment, the working environment, and the interface berween computer and
user/operator. Figure 1 (on page 32) summarises the main requirements.
Annex A contains more informartion on those requirements of the Schedule
which call for some interpretation.

37 Regulation 3 and the Schedule must be complied with in respect of all
workstations that may be used by a display screen user or operator, Where an
emplover decides that a particular workstation is not used by a display screen
user or operator and is unlikely to be used by one in furure, there is no legal
need for that workstation to comply with Regulation 3 or the Schedule,
though, where it is applicable, compliance will in most cases enhance
performance and efficiency. Where employers have workstations that do not
comply they should take steps to ensure that display screen users or operators
do not use them.

They should also bear in mind their general responsibilities under the Health
and Safety at Work Act to ensure health and safety of all those at work -
see paragraph 42,

Application of the Schedule

38 By virtue of paragraph 1 of the Schedule, the requirements apply only in
so far as:

(a) the components concerned (eg document holder, chair or desk)
are present at the workstation. Where a particular item is mentioned
in the Schedule, this should not be interpreted as a requirement that all
workstations should have one, unless risk assessment under Regulation 2
suggests the item is necessary;

(b} they relate to worker health, safety and welfare. For the purposes of
these Regulations, it is only necessary to comply with the detailed
requirements in paragraphs 2, 3 and 4 of the Schedule if this would
actively secure the health, safety or welfare of persons at work. The
requirements in the Schedule do not extend to the efficiency of use of

17
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display screen equipment, workstations or software. However, these
matters are covered, in addition to worker health and safety, in BS 7179
and other standards, and in international standards in preparation (see
Annex A). Compliance with such standards, where they are appropriate,
should enhance efficiency as well as ensuring that relevant health and
safety requirements of the Schedule are also satisfied;

(¢) the inherent requirements or characteristics of the task make
compliance appropriate; for example, where the task could not be
carried out successfully if all the requirements in the Schedule were
complied with. [Note that it is the demands of the task, rather than the
capabilities of any particular equipment, that are the deciding factor
here.]

30  In practice, the detailed requirements in paragraphs 2 to 4 of the Schedule
are most likely to be fully applicable in typical office situations, for example where
a VDU is used for tasks such as data entry or word processing. In more
specialised applications of display screens compliance with parucular
requirements in the Schedule may be inappropriate where there would be no
benefit to, or even adverse effects on, health and safety. Where display screen
equipment is used to control machinery, processes or vehicle traffic, it is clearly
essential to consider the implications of any design changes for the rest of the
workforce and the public, as well as the health and safety of the screen user.

40 The following examples illustrate how these factors can operate in
practice. They each include a reference to the relevant part of paragraph 1 of
the Schedule:

(a) where, as in some control-room applications, a screen is used from a
standing position and without reference to documents, a work surface
and chair may be unnecessary [Schedule 1(a)];

(b) some individuals who suffer from certain back complaints may benefit
from a chair with a fixed back rest or a special chair without a back rest
[Schedule 1(b)];

{¢) wheelchair users work from a ‘chair® that may not comply with the
requirements in paragraph 2(¢) of the Schedule. They may have special
requirements for work surface (eg height); in practice some wheelchair
users may need a purpose-built workstation but others may prefer to use
existing work surfaces, Clearly the needs of the individual here should
have priority over rigid compliance with paragraph 2 of the Schedule
[Schedule 1(b)];

(d) where a user may need to rapidly locate and operate emergency controls,
placing them on a detachable keyboard may be inappropriate
[Schedule 1(b) and (c)];

(e) where there are banks of screens as in process control or air traffic
control for example, individually tilting and swivelling screens may be
undesirable as the screens may need to be aligned with one another and/
or be aligned for ecasy viewing from the operator’s seat. Detachable
kevboards may also be undesirable if a particular keyboard needs to be
associated with a particular screen and/or instrumentation in a multi-
screen array [Schedule 1 (c) and (b)];

(fi a brightness control would be inappropriate for process control screens

to display alarm signals - turning down the brightness could cause
an alarm to be missed [Schedule 1(b) and (c)];

18
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(g) screens that are necessarily close to other work equipment (for example,
in a fixed assembly such as a control room panel) that needs 1o be well-
illuminated will need carefully positioned local lighting - it may then be
inappropriate for the screen to tilt and swivel as this could give rise to
strong reflections on the screen [Schedule 1(b);

(h) where microfiche is used to keep records of original documents, screen
characters may not be well-defined or clearly formed if the original was in
poor condition or was badly photographed [Schedule 1(c)];

(i) radar screens used in air traffic control have characters which have
blurred “tails™ and hence might be considered to be not well-defined and
clearly formed; however long-persistence phosphors are deliberately used
in these screens in order to indicate the direction of movement of the
aircraft [Schedule 1(c)];

() screens forming part of a simulator for ship or aircraft crew training may
have special features that do not comply with the Schedule but are
necessary if the simulator is to accurately mimic the features of the
exempt display screen equipment on the ship or aircraft [Schedule 1{c)].

Transitional period for existing equipment

41 Employers are required to ensure that workstations, whether or not they
are new, which are pur into service in their undertakings on or after the
coming into force of these Regulations comply with the Schedule where it is
relevant. Workstations already in service should comply by 31 December
1996. If new display screen equipment is put into service at an existing
workstation, the whole workstation concerned should be regarded as new and
brought into compliance with the Schedule straight away. However, if any
other part of an existing workstation is changed, only the new component need
comply with the Schedule at once; the remainder of the workstation need not
comply until 31 December 1996.

42  Where the Schedule does not apply, either because its requirements are
not applicable (under paragraph 1) or the workstation is not new, employers
must still comply with other provisions of these Regulations as well as with the
Health and Safery at Work Act to ensure that risks to users and operators are
reduced to the lowest extent reasonably practicable. Thus:

(a) if assessment of an existing workstation shows there is a risk to users or
operators, the employer should take immediate steps to reduce the risk;
or

(b) where paragraph 1(a) or (c) of the Schedule is applicable and the
minimum requirements in paragraphs 2, 3 and 4 of the Schedule are
therefore not being followed, the employer must ensure that the health
and safety of users and operators are adequately safeguarded by whatever
other means are appropriate, reasonably practicable and necessary.
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Regulation 4

Hegulation

4

Daily work routine of users

Euvery emplover shall so plan the activities of users at work in his undertaking that
their daily work on display screen equipment is periodically interrupred by such
breaks or changes of activity as reduce their worklpad at that equipment.

43  In most tasks, natural breaks or pauses occur as a consequence of the
inherent organisation of the work. Whenever possible, jobs at display screens
should be designed to consist of a mix of screen-based and non screen-based
work to prevent fatigue and to vary visual and mental demands. Where the job
unavoidably contains spells of intensive display screen work (whether using
the keyboard or input device, reading the screen, or a mixture of the two),
these should be broken up by periods of non-intensive, non-display screen
work. Where work cannot be so organised, eg in jobs requiring only data or
text entry requiring sustained attention and concentration, deliberate breaks
or pauses must be introduced.

Nature and timing of breaks or changes of activity

44 Where the display screen work involves intensive use of the keyboard,
any activity that would demand broadly similar use of the arms or hands
should be avoided during breaks. Similarly, if the display screen work 15
visually demanding any activities during breaks should be of a different visual
character. Breaks must also allow users to vary their posture. Exercise routines
which include blinking, stretching and focussing eves on distant objects can be
helpful and could be covered in training programmes.

45 It is not appropriate to lay down requirements for breaks which apply to |
all types of work; it is the nature and mix of demands made by the job which ey
determine the length of break necessary to prevent fatigue. But some general

guidance can be given:

{a) breaks should be taken before the onset of fatigue, not in order to
recuperate and when performance is at a maximum, before productivity
reduces. The timing of the break is more important than its length;

{b) breaks or changes of activity should be included in working time. They
should reduce the workload at the screen, ie should not result in a h:.gher
pace or intensity of work on account of their introduction;

{c) short, frequent breaks are more satisfactory than occasional, longer
breaks: eg, a 5-10 minute break after 50-60 minutes continuous screen
and/or keyboard work is likely to be better than a 15 minute break every
2 hours;

(d) if possible, breaks should be taken away from the screen;

-

.
B [
i 0 il i

{¢) Informal breaks, that is time spent not viewing the screen (eg on other
tasks), appear from study evidence to be more effective in relieving
visual fatigue than formal rest breaks;

-

PRSI L

(f) wherever practicable, users should be allowed some discretion as to how
they carry out tasks; individual control over the nature and pace of wnrk
allows optimal distribution of effort over the working day.
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Regulation 5

Regulation

The employer’s duty to plan activities

46  The emplover's duty under Regulation 4 to plan the activities of users
can be satisfied by arranging things so that users are able to benefit from
breaks or changes of activity, and encouraging them to do so. The duty 1o
plan does not imply a need for the employer to draw up a precise and detailed
timetable for periods of DSE work and breaks.

47 It is generally best for users to be given some discretion over when to
take breaks. In such cases the employer's duty to plan activities may be
satisfied by allowing an adeguare degree of flexibility for the user to organise
their own work. However, users given total discretion may forego breaks in
favour of a shorter working day, and thus may suffer fatipue. Employers should
ensure that users are given adeguate information and training on the need for
breaks (see paragraphs 64 and 66 below). Where users forego breaks despite
this, it may be necessary for emplovers to lay down minimum requirements for
the frequency of breaks while still allowing users some flexibiliry.

48 The employer's duty 1s to plan activities 5o that breaks or changes of
activity are taken by users during their normal work. There are a few
situations, for example where users working in a control room are handling an
unforeseen emergency, where other health and safety considerations may
oceasionally dictate that normal breaks are not taken,

Eyes and eyesight
(1)  Where a person -
(a) i already a wser on the date of coming tneo force of these Regulations; or

(B} s an emplovee who does not habitually use display screen equapment as a
significant part of his normal work but is to become a user in the
tndertaking in which he is already emploved,

his emplover shall ertsure that he ts provided av Mis request with an appropriate eve
ared evesight test, any such rest to be carried out by a competent person.

(2)  Any eve and evesight test provided in accordance with paragraph (1)
shall -

¢a) in any case to which sub-paragraph (a) of that paragraph applies, be
carried out as soon as pracricable after being vequested by the user
concerned; and

(b)) in any case to which sub-paragraph (b) of thar paragraph applies, be
carmied out before the emplovee concerned becomes a user.

(3) At regular intervals after an employee has been provided with an eve arnd
evesight test in accordance with paragraphs (1) and (2), his employer shail, subject
to paragraph (6), ensure that he is provided with a further eve and evesight test of an
appropriate nature, any such test to be carried onl by a comperent person.

(4)  Where a user experiences visnal difficulties which may reasonably be
considered to be cansed by work on display screen equipment, his emplover shall
ensure that he is provided at his request with an appropriate eve and evesight test,
any such test to be carried our by a competent person as soon as practicable after
being requested as aforesaid.
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(5} Every emplover shall ensure thar each user emploved by him is provided
with spectal corvective appliances appropriate for the work being done by the user
concernad where -

(a) normal corrective appliances cannol be used; and

(b)  the result of any eve and evesight test which the user has been given in
aceordance with this regulation showws such provision to be necessary.

(8} Nothing in paragraph (3) shall require an employer to provide any
emplovee with an eve and evesight test against thar emplovee’s sill.

49 There is no reliable evidence that work with display screen equipment
causes any permanent damage to eyes or evesight, but it may make users with
pre-existing vision defects more aware of them. This (and/or poor working
conditions) may give some users temporary visual fatigue or headaches.
Uncorrected vision defects can make work at display screens more tiring or
stressful than it should be, and correcting defects can improve comfort, job
satisfaction and performance. (Note that some display screen work may also
require specific visual capabilities such as colour discrimination).

Eve and eyesight test

50 Regulations 5(1) and 3(2) require employers to provide users who so
request it with an appropriate eye and evesight test. In Grear Britain an
“appropriate eve and eyesight test” means a “sight test” as defined in the
Opticians Act legislation'. The test includes a test of vision and an
examination of the eve. For the purpose of the Display Screen Equipment
Regulations, the test should take account of the nature of the users® work,
including the distance at which the screen is viewed. Display screen users are
not obliged to have such tests performed but where they choose 1o exercise
their entitlement, employers should offer an examination by a registered
ophthalmic optician, or a registered medical practitioner with suitable
gualifications (“optometrist” and “doctor” respectively in the paragraphs
below). (All registered medical practitioners, including those in company
occupational health departments, are entitled to carry out sight tests but
normally only those with an ophthalmic qualification do so).

51 Regulation 5(1) gives employers a duty to ensure the provision of
appropriate eye and eyesight tests on request:

{a) to their employvees who are already users when the Begulations come
into force;

(b) and (thereafter) to any of their non-user employees who are 1o become
users.

! $36(2) of the Opticians Act 1989 defines testing sight as "determining whether there is any and,
if w0, what defect of sight and of correcting, remedying or relicving any such defect of an
anatomical or physiological nature by means of an optical appliance preseribed on the basis of the
determination”. The test is defined in further detail in the Sight Testing Examination and
Prescriprion (Mo 2) Regulations 1989,
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The Regulations do not give employers any duty to offer eve and evesight tests
to persons not in their employment. such as applicants for jobs. However,
where somebody has been recruited and is to work with display screen
equipment to the extent that they will become a user, Regulation 5(1)(b)
becomes applicable. Hence where a newly recruited employee of this kind -
whether or not they have been a user in any previous employment in a
different undertaking - requests one, an appropriate eyve and eyesight test
should be arranged by their new employer. The test should be carried out
before the newly recruited employee becomes a user, as required by
Eegulation 5(2)(b). This does not mean that new recruits must be given a test
before doing any display screen work, but they would have to be given a test (if
they requested one) before doing sufficient display screen work for this to be
regarded as a significant part of their normal work. For guidance on what this
means in practce, see paragraphs 10-13 above on the definition of a user.

52 The British College of Optometrists has produced a statement of good
practice for optometrists, obtainable from them (see Annex C). Among other
things, it makes clear that the purpose of the eye test by an optometrist or
doctor under Regulation 5 is to decide whether the user has any defect of sight
which requires correction when working with a display screen. It follows that
users need to be able to describe their display screen and working environment
when they have the eye test. As the College points out, the optometrist will
need to make a report to the employer, copied to the employee, stating clearly
whether or not a corrective appliance is needed specifically for display screen
work and when re-examination should take place. Any prescription, or other
confidential clinical information from the eye test, can only be provided to the
employer with the employee’s consent.

Vision screening tests

53 Vision screening tests are a means of identifying individuals with
defective vision who need a full sight test (see paragraph 50). These tests are
not designed to screen for eve defects, such as injury or disease, that may not
at first affect vision. Where companies offer vision screening facilities, some
users may opt for a vision screening test to check their need for a full sight test.
Orther users, however, may choose at the outset to exercise their entitlement o
a full sight test, and in such cases the employer must arrange for the test
specified in paragraph 50 to be provided.

54 Where the user opts for vision screening, the screening instrument or
other test method used should be capable of testing vision at the distances
appropriate to the user's display screen work, including the intermediate
distance at which screens are viewed (normally 50-60 cm). Where test results
indicate that vision is defective at the relevant distances, the user should be
informed and referred to an optometrist or doctor for a full sight test.

55 Those conducting eyesight screening tests should have basic knowledge
of the eye and its function and be competent in operation of the instrument
and/or tests. Both the test results and the need for further referral should be
assessed by those with medical, ophthalmic, nursing or paramedical skills.
Regularity of provision of eye and eyesight tests

56 Regulation 5 requires that eye and eyesight tests are provided:

(a) as soon as practicable after display screen users have made a request;

(b) for employees who are to become users, and have made a request. In such
cases the test must be carried out before the employee becomes a user;
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{¢) for users at regular intervals thereafter to check the need for special
corrective appliances for display screen work, provided that they want
the tests. Employers should be guided by the clinical judgement of the
optometrist or doctor on the frequency of repeat testing. The frequency
of repeat testing needed will vary between individuals, according to
factors such as age. However, emplovers are not responsible for any
corrections for vision defects or examinations for eye complaints which
are not related o display screen work which may become necessary
within the period. These are the responsibility of the individual
concerned;

(d) for users experiencing visual difficulties which may reasonably be
considered to be related to the display screen work, for example visual
symptoms such as eyestrain or focussing difficulties.

57  Where an eye test by an optometrist suggests that a user is suffering eye
injury or disease, the user will be referred to his or her registered medical
practitioner for further examination. This examination is free of charge under
the Mational Health Service.

Corrective appliances

58 “Special” corrective appliances (normally spectacles) provided to meet
the requirements of the Regulations will be those appliances prescribed to
correct vision defects at the viewing distance or distances used specifically for
the display screen work concerned. “Normal™ corrective appliances are
spectacles prescribed for any other purpose. It should be noted that
experience has shown that in most working populations only a minority
{usually less than 10%:) will need special corrective appliances for display
screen work. Those who need special corrective appliances may include users
who already wear spectacles or contact lenses, or others who have uncorrected
vision defects.

50  Anti-glare screens, and so-called *VDU spectacles” and other devices
that purport to protect against radiation, are not special corrective appliances
(see paragraphs 27-30 of Annex A for advice on radiation). )

Employers’ liability for costs

60 The provision of eyve and eyesight tests and of special corrective
appliances under the Regulations is at the expense of the user’s employer.
‘This is the case even if the user works on other employers’ workstations.
Employers are free to specify that users’ tests and correction are provided by a
particular company or professional. “Normal” corrective appliances are at the
user's OWn expense.

61 Users needing special corrective appliances may be prescribed a special
pair of spectacles for display screen work. Employers’ liability for costs is
restricted to payment of the cost of a basic appliance, ie of a type and quality
adequate for its function. If users wish to choose more costly appliances (eg
with designer frames; or lenses with optional treatments not necessary for the
work), the employer is not obliged to pay for these. In these circumstances
employers may either provide a basic appliance as above, or may opt to
contribute a portion of the total cost of a luxury appliance equal to the cost of
a basic appliance.

24



Guidance

Regulation 6

Regulation

Guidance

62  If users are permitted by their employers to choose spectacles to correct
eye or vision defects for purposes which include display screen work but go
wider than that, employers need contribute only the costs attributable to the
requirements of the display screen work involved.

Provision of training
(1) Where a person -
fa) is already a user on the date of coming tto force of these Regulations; or

(h) i an emplovee who does not habitually use display screen equipment as a
significant part of his normal soork but 15 to become a user in the
undertaking in which he is already emploved,

Tis emplover shall ensure thar he iz provided with adequare health and safety training
in the use of any workstation wpon which he may be required to work.

(2) Euvery emplayer shall ensure that each wser ar work in his undertaking is
provided with adequate health and safety training whenever the organisation of any
workstation in that undertaking upon which he may be required to work i
substantially modifizd.

63 In accordance with this Regulation, employers should ensure that all
users who make use of their workstations or are required to use other
workstations have been provided with health and safety training, in addition
to the training received in order to do the work itself. In practice, there may be
considerable overlap berween general training requirements and specific health
and safery ones (for example the development of kevboard skills) and they are
best done together. They will then reinforce each other and facilitate efficient
and effective use of the equipment as well as avoidance of risk. The purpose of
training is to increase the user’s competence to use workstation equipment
safely and reduce the risk to their or anyone else’s health. In considering the
extent of any training which will be necessary in a particular case, the employer
needs to make up any shortfalls between the user’s existing competence and
that necessary to use the equipment in a safe and healthy way. The
development of specific statements of what the user needs to do and how well
(ie statements of competence) will assist the employer to determine the extent
of any shortfall.

64 Training will need to be adapted to the requirements of the particular
display screen tasks, be adapred to users’ skills and capabilities and be
refreshed or updated as the hardware, software, workstation, environment or
job are modified. (A workstation should be regarded as having been
“substantally modified” for the purposes of Regulation 6(2) if there has been
a significant change to it, as set out in paragraph 30 above). Special training or
retraining needs may need to be considered for rehabilitation of people absent
for long periods, particularly if ill-health problems are related to the visual,
musculoskeletal or siress-related nisks referred 1o earlier. Organisations should
develop systems for identifying the occasions when any of these needs for
training arise.

65 The health and safety training should be aimed at reducing or
minimising the three risk areas outlined at paragraph 19 above and in

Annex B, with reference to the part played by the individual user. To do this,
six inter-related aspects of training should be covered:-
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{a) ‘The user’s role in correct and timely detection and recognition of
hazards and risks. This should cover both the absence of desirable
features (chair comfort) and the presence of undesirable ones (screen
reflections and glare) together with information on health risks and how
problems may be manifested.

(b) A simple explanation of the causes of risk and the mechanisms by which
harm may be brought about, for example poor posture leading to static
loading on the musculoskeletal system and eventual fatigue and pain.

(€) User initiated actions and procedures which will bring risks under
control and to acceptable levels. Training should cover the following:-

- the desirability of comfortable posture and the importance of
postural change;

- the use of adjustment mechanisms on equipment, particularly
furniture, so that stress and fatigue can be minimised;

= the use and arrangement of workstation components to facilitate
good posture, prevent over-reaching and avoid glare and reflections
on the screen;

- the need for regular cleaning (or inspection) of screens and other
equipment for maintenance;

- the need to take advantage of breaks and changes of activity.

(d) Organisational arrangements by which symptoms or problems with the
workstarion can be communicated to management.

(e} Information on these Regulations, particularly as regards evesight, rest
pauses and the contents of Annex A.

(f) The user's contribution to assessments.

66 New users could be given such training at the same time as they are
trained on how to use the equipment. The information required to be
provided under Regulation 7 will reinforce the training and could usefully be
in the form of posters or cards with pictorial reminders of some of the
essential points. Figure 2 (on page 33) provides an example.

Regulation 7 Provision of information

(1)  Euvery emplover shall ensure that operators and users at work i his
undertaking are provided with adequate informarion about -

Regulation

fa) all aspects of health and safety relating to their workstations; and

(B}  such measures taken by him in compliance with his duties under
regulations 2 and 3 as relate to them and their work.

(2) Every emplover shall ensure that users at work in his undertaking are
provided with adeguate information abowr such measures taken by him in
compliance with his duties under regulations 4 and 6(2) as relate to them and their
ok,

'
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(3) Every emplover shall ensure that users emploved by him are provided
with adeguate information about such measures raken by him in compliance with his
duties under repulations 5 and 6(1) as relate to them and thetr work,

67 There is a general requirement under the Management of Health and
Safery at Work Regulations 1992 for employers to provide information on risks
to health and safety to all their own emplovees as well as to emplovers of other
employees on site, to visiting employees, and to the self~emploved. Under
Regulation 7 of the Display Screen Regulations specific information should be
provided as follows:

Informarion on:

Rrsks froun Rizk Breals and Eve and Fririal Tramming when
display screen aFSEIERIENT QELTIY evesight Iraining worlksration
equipmieRt and ard measures changes hests rradified

wworkirarans Ter redisce the righs
(Rege 2 and 1) (Reg 4} (Reg 51 (Reg 6711 (Reg 6(2))
E Users employved Yes Yes Yes Yes Yes Yes
by the

s undertaking
i
E E H | Users employed Yes Yes Yes No No Yes
E by other
> © | cmployer
é E Dperators in the Yes Yies Mo Mo Mo Mo
E g undertaking

Regulation 8

Regulation

] (3)

In this regularion -
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Exemption certificates

68 The information should among other things include reminders of the
measures taken to reduce the risks such as the system for reporting problems,
the availability of adjustable window covering and furniture, and of how to
make use of them, It will thus reinforce any training provided by the
employer and be a useful reminder to those trained already.

(1) The Secretary of State for Defence may, in the interests af national
security, exempt any of the home forces, any visiting force or any headguarters from
any of the requirements imposed by these Regulations.

(2) Any exemption such as is specified in paragraph (1) may be granted
subject to conditions and to a limit of time and may be revoked by the Secretary of
State for Defence by a further certificate in writing at any time.









The keyboard shall have a martt surface to avoid reflective glare.

Fhe Schedule
The arrangement of the keyboard and the characteristics of the
keys shall be such as to facilitate the use of the keyboard.

‘The symbols on the keys shall be adequately contrasted and legible
from the design working position.

(d) Waork desk or work surface

The work desk or work surface shall have a sufficiently large, low-
reflectance surface and allow a flexible arrangement of the screen,
kevboard, documents and related equipment.

The document holder shall be stable and adjustable and shall be
positioned so as to minimise the need for uncomfortable head and
Cy¢ MOvements.

There shall be adequate space for operators or users to find a
comfortable position.

(e) Work chair

The work chair shall be stable and allow the operator or user easy
freedom of movement and a comfortable position.

The seat shall be adjustable in height.
The seat back shall be adjustable in both height and tilt.

A foortrest shall be made available to any operator or user who
wishes one.

Environment
3 (a) Space requirements

The workstation shall be dimensioned and designed so as to
provide sufficient space for the operator or user to change position
and vary movements.

(b} Lighting

Any room lighting or task lighting provided shall ensure
satisfactory lighting conditions and an appropnate contrast
between the screen and the background environment, taking into
account the type of work and the vision requirements of the
OPErator or user,

Possible disturbing glare and reflections on the screen or other
equipment shall be prevented by co-ordinating workplace and
workstation layout with the positioning and technical

——— 4 characteristics of the artificial light sources.
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Guidance on workstation minimum requirements

1  The Schedule to the Regulations sets out minimum requirements for
workstations, applicable mainly to typical office workstations. As explained in
the guidance (paragraph 38) these requirements are applicable only in so far
as the components referred to are present at the workstation concerned, the
reguirements are not precluded by the inherent requirements of the task, and
the requirements relate to worker health, safety and welfare. Paragraphs 39-40
give examples of situations in which some aspects of these minimum
requirements would not apply.

2 The requirements of the Schedule are in most cases self-explanatory but
particular points to note are covered below.

General approach: use of standards

3 Ergonomic requirements for the use of visual display units in office tasks
are contained in BS 7179, There is no requirement in the Display Screen
Regulations to comply with this or any other standard. Other approaches to
meeting the minimum requirements in the Regulations are possible, and may
have to be adopted if special requirements of the task or needs of the user
preclude the use of equipment made to relevant standards. However, employers
may find standards helpful as workstations satisfying BS 7179, or forthcoming
international standards (see below), would meet and in most cases go beyond the
minimum requirements in the Schedule to the Regulations.

4 BS 7179 is a six-part interim standard covering the ergonomics of design
and use of visual display terminals in offices; it is concerned with the efficient
use of VDUs as well as with user health, safety and comfort. BS 7179 has
been issued by the British Standards Institution in recognition of industry’s
immediate need for guidance and is intended for the managers and
supervisors of VDU users as well as for equipment manufacturers. While
originally confined to office VDU tasks, many of the general ergonomic
recommendarions in BS 7179 will be relevant to some non-office situations.

5 International standards are in preparation that will cover the same
subject in an expanded form. BS 7179 will be withdrawn when the European
standards organisation CEN (Comité Européen de Normalisation) issues its
multipart standard (EN 29241) concerned with the ergonomics of design and
use of visual display terminals for office tasks. This CEN Standard will in tarn
be based on an ISO Standard (ISO 9241) that is currently being developed.
The eventual ISO and CEN standards will cover screen and keyboard design
and evaluation, workstation design and environmental requirements, non-
keyboard input devices and ergonomic requirements for software design and
usability. While the CEN standard is not formally linked to the Display
Screen Equipment directive, one of its aims is to establish appropriate levels
of user health and safety and comfort. Technical data in the various parts of
the CEN standard (and currently BS 7179) may therefore help employers to
meet the requirements laid down in the Schedule to the Regulations.

i There are other standards that deal with requirements for furniture,
some of which are cross-referenced by BS 7179. These include BS 3044,
which is a guide to ergonomic principles in the design and selection of office
furniture generally. There is also now a separate standardisation initiative
within CEN concerned with the performance requirements for office
furniture, including dimensioning appropriate for European user populations.
Details of pelevant British, European and international standards can be
obtained from the Department of Trade and Industry - see Annex C.

34



7 Other more detailed and stringent standards are relevant to certain
specialised applications of display screens, especially those where the health or
safety of persons other than the screen user may be affected. Some examples
in particular subject areas are:-

(1) Process control

A large number of British and international standards are or will be
relevant to the design of display screen interfaces for use in process
control - such as the draft Standard ISO 11064 on the general ergonomic
design of control rooms.

(2} Applications with machinery safety implications

Draft Standard pr EN 614 pt | - Ergonomic design principles in safety of
machinery.

(3) Safety of programmable elecironic sysiems

Diraft document IEC 65A (Secretariat) 122 Draft: Functional safety of
electrical/electronic programmable systems.

Applications such as these are outside the scope of these guidance notes.
Anyone involved in the design of such display screen interfaces and others
where there may be safety considerations for non-users should seek
appropriate specialist advice. Many relevant standards are listed in the DTI
publication Directory of HCI Srandards - see Annex C.

Equipment

Display screen

8  Choice of display screen should be considered in relation to other
elements of the work system, such as the type and amount of information
required for the task, and environmental factors. A satisfactory display can be
achieved by custom design for a specific task or environment, or by
appropriate adjustments to adapt the display to suit changing requirements or
environmental conditions.

Dysplay stabilicy

g Individual perceptions of screen flicker vary and a screen which is flicker-
free to 90% of users should be regarded as satisfiing the minimum
requirement. (It is not technically feasible to eliminate flicker for all users). A
change to a different display can resolve individual problems with flicker.
Persistent display instabilities - flicker, jump, jitter or swim - may indicate
basic design problems and assistance should be sought from suppliers.

Brighmess and conerast

10 Negative or positive image polarity (light characters on a dark
background, dark characters on a light background respectively) is acceptable,
and cach has different advantages. With negative polarity flicker is less
perceptible, legibility is better for those with low acuity vision, and characters
may be perceived as larger than they are; with positive polarity, reflections are
less perceptible, edges appear sharper and luminance balance is easier to
achieve.
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11 It is important for the brightness and contrast of the display to be
appropriate for ambient lighting conditions; trade-offs between characrer
brightness and sharpness may be needed to achieve an acceptable balance. In
many kinds of equipment this is achieved by providing a control or controls
which allow the user to make adjustments,

Screen adpustability

12 Adjustment mechanisms allow the screen to be tilted or swivelled to
avoid glare and reflections and enable the worker to maintain a natural and
relaxed posture. They may be built into the screen, form part of the
workstation furniture or be provided by separate screen support devices; they
should be simple and easy to operate. Screen height adjustment devices,
although not essential, may be a useful means of adjusting the screen to the
correct height for the worker. (The reference in the Schedule to adjustable
tables does not mean these have to be provided).

Crlare and reflections

13 Screens are generally manufactured without highly reflective surface
finishes but in adverse lighting conditions, reflection and glare may be a
problem. Advice on lighting is below (paragraphs 20-24).

Keyboard

14 Keyboard design should allow workers to locate and activate keys
quickly, accurately and without discomfort. The choice of keyboard will be
dictated by the nature of the task and determined in relation to other elements
of the work system. Hand support may be incorporated into the keyboard for
support while keying or at rest depending on what the worker finds
comfortable, may be provided in the form of a space between the keyboard
and front edge of the desk, or may be given by a separate hand/wrist support
attached 1o the work surface.

Work desk or work surface

15 Work surface dimensions may need to be larger than for conventional
non-screen office work, to take adequarte account of:

{a) the range of tasks performed (eg screen viewing, keyboard input, use of
other input devices, writing on paper etc);

{b) position and use of hands for each task;

(¢) use and storage of working materials and equipment (documents,
telephones etc).

16 Document holders are useful for work with hard copy, particularly for
workers who have difficulty in refocussing. They should position working
documents at a height, visual plane and, where appropriate, viewing distance
similar to those of the screen; be of low reflectance; be stable; and not reduce
the readability of source documents.

Work chair
17 The primary requirement here is that the work chair should allow the
user to achieve a comfortable position. Seat height adjustments should

accommodate the needs of users for the tasks performed. The Schedule
requires the seat to be adjustable in height (ie relative to the ground) and the
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seat back to be adjustable in height (also relative to the ground) and tilt.
Provided the chair design meets these requirements and allows the user to
achieve a comfortable posture, it is not necessary for the height or tilt of the
seat back te be adjustable independently of the sear. Automatic backrest
adjustments are acceptable if they provide adequate back support. General
health and safety advice and specifications for seating are given in the HSE
publication Seating ar Work (HS(G)57). A range of publications with detailed
advice covering comfort and performance as well as health and safety is
included in Annex C.

18 Footrests may be necessary where individual workers are unable to rest their
feet flat on the floor (eg where work surfaces cannot be adjusted to the right
height in relation o other components of the workstation). Footrests should not
be used when they are not necessary as this can result in poor posture.

Environment
Space requirements

19 Prolonged sitting in a static position can be harmful. It is most important
that support surfaces for display screen and other equipment and materials
used at the workstation should allow adequate clearance for postural changes.
This means adequate clearances for thighs, knees, lower legs and feet under
the work surface and between furniture components. The height of the work
surface should allow a comfortable position for the arms and wrists, if a
keyboard is used.

Lighting, reflections and glare

20 Lighting should be appropriate for all the tasks performed at the
workstation, eg reading from the screen, keyboard work, reading printed text,
writing on paper etc. General lighting - by artficial or natural light, or a
combmnation - should illuminate the entire room to an adequate standard. Any
supplementary individual lighting provided to cater for personal needs or a
particular task should not adversely affect visual conditions at nearby
workstations.

[umimance

21 High illuminances render screen characters less easy to see but improve
the ease of reading documents. Where a high illuminance environment is
preferred for this or other reasons, the use of positive polarity screens (dark
characters on a light background) has advantages as these can be used
comfortably at higher illuminances than can negative polarity screens.

Reflecrions and glare

22 Problems which can lead to visual fatigue and stress can arise for
example from unshielded bright lights or bright areas in the worker’s field of
view; from an imbalance between brightly and dimly lit parts of the
environment; and from reflections on the screen or other parts of the
workstation.

23  Measures to minimise these problems include: shielding, replacing or
repositioning sources of light; rearranging or moving work surfaces, documents or
all or parts of workstations; modifving the colour or reflectance of walls, ceilings,
furnishings etc near the workstation; altering the intensity of verucal to horizontal
illuminance; or a combination of these. Anti-glare screen filters should be
considered as a last resort if other measures fail to solve the problem.

3T



24  General guidance on minimum lighting standards necessary to ensure
health and safety of workplaces is available in the HSE guidance nowe Lighting
ar Work (HS((G3)38). This does not cover ways of using lighting to maximise
task performance or enhance the appearance of the workplace, although it
does contain a bibliography listing relevant publications in this area. Specific
and detailed guidance is given in the CIBSE Lighting Guide 3 Lighting for
visual display terminals. Full details of these publications are given in Annex C.

Noise

25 MNoise from equipment such as printers at display screen workstations
should be kept to levels which do not impair concentration or prevent normal
conversation (unless the noise is designed to attract attention, eg to warn of a
malfunction). Noise can be reduced by replacement, sound-proofing or
repositioning of the equipment; sound insulating partitions between noisy
equipment and the rest of the workstation are an alternative.

Heat and humidity

26  Electronic equipment can be a source of dry heat which can modify the
thermal environment at the workstation. Ventilation and humidity should be
maintained at levels which prevent discomfort and problems of sore eyes.

Radiation

27 ‘The Schedule requires radiation with the exception of the visible part of
the electromagnetic spectrum (ie visible light) to be reduced to negligible
levels from the point of view of the protection of users’ health and safety. In
fact so little radiation is emitted from current designs of display screen
equipment that no special action is necessary to meet this requirement (see
also Annex B, paragraphs 8-10).

28 Taking cathode ray tube displays as an example, ionising radiation is
emitted only in exceedingly small quantities, so small as to be generally much
less than the natural background level to which everyone is exposed.
Emissions of ultraviolet, visible and infrared radiation are also very small, and
workers will receive much less than the maximum exposures generally
recommended by national and international advisory bodies.

20  For radio frequencies, the exposures will also be well below the
maximum values generally recommended by national and international
advisory bodies for health protection purposes. The levels of electric and
magnetic fields are similar to those from common domestic electrical devices.
Although much research has been carried out on possible health effects from
exposure to electromagnetic radiation, no adverse health effects have been
shown to result from the emissions from display screen equipment.

30  Thus it is not necessary, from the standpoint of limiting risk to human
health, for employers or workers to take any action to reduce radiation levels
or to attempt to measure emissions; in fact the latter is not recommended as
meaningful interpretation of the data is very difficult. There is no need for
users to be given protective devices such as anti-radiation screens.

Task design and software

Principles of task design

31 Inappropriate task design can be among the causes of stress at work.
Stress jeopardises employee motivation, effectiveness and efficiency and in
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some cases it can lead to significant health problems. The Regulations are only
applicable where health and safety rather than productivity is being put ar nisk;
but employers may find it useful to consider both aspects together as task
design changes put into effect for productivity reasons may also benefit health,
and vice versa.

32  In display screen work, good design of the task can be as important as the
correct choice of equipment, furniture and working environment. It is
advantageous to;

{a) design jobs in a way that offers users variety, opportunities to exercise
discretion, opportunities for learning, and appropriate feedback, in
preference to simple repetitive tasks whenever possible. (For example,
the work of a typist can be made less repetitive and stressful if an element
of clerical work 15 added);

(b} march staffing levels to volumes of work, so thart individual users are not
subject to stress through being either overworked or underworked:

(c) allow users to participate in the planning, design and implementation of
work tasks whenever possible,

Principles of software ergonomics

33 [In most display screen work the software controls both the presentation
of information on the screen and the ways in which the worker can manipulate
the information. Thus software design can be an important element of task
design. Software that is badly designed or inappropriate for the task will
impede the efficient completion of the work and in some cases may cause
sufficient stress to affect the health of a user. Involving a sample of users in the
purchase or design of software can help to avoid problems.

34 Detailed ergonomic standards for software are likely to be developed in
future as part of the ISO 9241 standard; for the moment, the Schedule lists a
few general principles which employers should take into account.
Requirements of the organisation and of display screen workers should be
establishied as the basis for designing, selecting, and modifving software. In
many (though not all) applications the main points are:

Suitakility for the rask

- Software should enable workers to complete the task efficiently, without
presenting unnecessary problems or obstacles.

Ease of use and adaprability

- Workers should be able to feel that they can master the system and use it
effectively following appropriate training;

- The dialogue between the system and the worker should be appropriate
for the worker's ability;

- Where appropriate, software should enable workers to adapt the user
interface to suit their ability level and preferences;

& The software should protect workers from the consequences of errors, for

example by providing appropriate warnings and information and by
enabling “lost™ data to be recovered wherever practicable.
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Annex B

Display screen equipment: possible effects on
health

The main hazards

1 The introduction of VD Uz and other display screen equipment has been
associated with a range of symptoms related to the visual system and working
posture. These often reflect bodily fatigue. They can readily be prevented by
applying ergonomic principles to the design, selection and installation of
display screen equipment, the design of the workplace, and the organisation of
the task.

Upper limmb pains and discomfort

2 A range of conditions of the arm, hand and shoulder areas linked to work
activities are now described as work related upper limb disorders. These range
from temporary fatigue or soreness in the limb to chronic sofi tissue disorders
like peritendinitis or carpal tunnel syndrome. Some kevboard operators have
suffered occupational cramp.

3 The contribution to the onset of any diserder of individual nsk factors
(eg keying rates) is not clear. It is likely that a combination of factors are
concerned. Prolonged static posture of the back, neck and head are known to
cause musculoskeletal problems. Awkward positioning of the hands and wrist
(eg as a result of poor working technigue or inappropriate work height) are
further likely factors, OQutbreaks of soft tissue disorders among keyboard
workers have often been associated with high workloads combined with ughe
deadlines. This varety of factors contmbuting to display screen work nisk
requires a risk reduction strategy which embraces proper equipment, furniture,
training, job design and work planning.

Eye and evesight effects

4 Medical evidence shows that using display screen equipment 15 not
associated with damage to eyes or evesight; nor does it make existing defects
worse. But some workers may experience temporary visual fatigue, leading to
a range of symptoms such as impaired visual performance, red or sore eves and
headaches, or the adoption of awkward posture which can cause further
discomfort in the limb. These may be caused by:

(a) staying in the same position and concentrating for a long time;

(b) poor positioning of the display screen equipment;

(c) poor legibility of the screen or source documents;

(d) poor lighting, including glare and reflections;

{e) a drifting, flickering or jittering image on the screen.

Like other visually demanding tasks, VDU work does not cause eye damage
but it may make workers with pre-existing vision defects more aware of them.

Such uncorrected defects can make work with a display screen more tiring or
stressful than would otherwise be the case.



Fatigue and stress

5 Many symptoms described by display screen workers reflect stresses
arising from their task. They may be secondary to upper limb or visual
problems but they are more likely 1o be caused by poor job design or work
organisation, particularly lack of sufficient control of the work by the user,
under-utilisation of skills, high-speed repetitive working or social isolation. All
these have been linked with stress in display screen work, although clearly they
are not unigue to it; but attributing individual symptoms to particular aspects
of a job or workplace can be difficult. The risks of display screen workers
experiencing physical fatigue and stress can be minimised, however, by
following the principles underlying the Display Screen Equipment Regulations
1992 and guidance, ie by careful design, selection and disposition of display
screen equipment; good design of the user’s workplace, environment and rtask;
and training, consultation and involvement of the user.

Other concerns
Emilepsy

6  Display screen equipment has not been known to induce epileptic
seizures. People suffering from the very rare (1 in 10 000 population)
photosensitive epilepsy who react adversely to flickering lights and patterns
also find they can safely work with display screens. People with epilepsy who
are concerned about display screen work can seek further advice from local
offices of the Employment Medical Advisory Service,

Facial dermatitis

7  Some VDU users have reported facial skin complaints such as occasional
itching or reddened skin on the face and/or neck. These complaints are
relatively rare and the limited evidence available suggests they may be
associated with environmental factors, such as low relative humidity or static
electricity near the VDU

Electro magnetic radiation

8 Anxicty about radiation emissions from display screen equipment and
possible effects on pregnant women has been widespread. However, there is
substantial evidence that these concerns are unfounded. The Health and
Safety Executive has consulted the National Radiological Protection Board,
which has the statutory function of providing information and advice on all
radiation matters to Government Departments, and the advice below
summarises scientific understanding.

9 The levels of ionising and non-ionising electromagnetic radiation which
are likely to be generated by display screen equipment are well below those set
out in international recommendations for limiting risk to human health
created by such emissions and the National Radiological Protection Board
does not consider such levels to pose a significant risk to health. No special
protective measures are therefore needed to protect the health of people from
this radiation.

Effects on pregnant wornen
10 There has been considerable public concern about reports of higher
levels of miscarriage and birth defects among some groups of visual display

unit (VDY) workers in particular due to electromagnetic radiation. Many
scientific studies have been carried out, but taken as a whole their results do
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Annex C Further sources of information
HSE Publications
Working wwith VDUs IND(G) 36L 1992. Free from HSE Information Centre

HSE will also be publishing supplementary practical advice which will be
available in 1993

Ergonontics at work IND{G)90L 1990, Free from HSE Information Centre

Human Facrors in Industrial Safety HS(G)48 HMS0 1989
ISBM 0 11 885486 0

Searing at Work HS(G)57 1991 HMSO ISBN (0 11 885431 3
Lighting ar Work HS(G)38 1987 HMSO ISBN 0 11 883964 0

Work-related Upper Limb Disorders: a guide to prevention HS(G)60 1990 HMSO
[SBN 0 11 835565 4

Lighten the Load awareness campaign on musculoskeletal disorders. Campaign
pack available from Health Operations Branch, Field Operations Division,
HSE, Daniel House, Trinity Road, Bootle, Merseyside L20 THE.

Standards

British Standards Institution

Ergonomics of design and use of visual display tenminals (VIDT) in offices BS T179
Part 1 (1990} Introduction ISBIN 0 580 18002 &

Part 2 (1990) Recommendations for the design of office VDT rasks
[SBN 0 580 18003 4

Part 3 (1990) Specification for visual displays ISBN 0 580 18008 5
Part 4 (1990) Specification for kevboards ISBN 0 580 18007 7
Part 5 (1990) Specification for VDT workstations ISBN 0 580 18009 3

Part 6 (1990) Code of practice for the design of VDT werk environments
ISBN 0 580 18004 2

A DTI publication Usability Now - HCI Standards and Regwlations gives a
compilation of all the relevant Standards in the ergonomics field and other
related areas. It is available free of charge from the Usabifity Now enquiry
point on 050% 264083,

Other Publications
Guidance on Standards: Guidance as to restrictions on exposures (o tme varying
electromagnetic fields and the 1988 recommendations of the International Non-

lonising Radiation Committee NRIPB G511 National Radilogical Protection
Board 1989 HMSO ISBN 0 85951314 9.
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