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FOREWORD

The Nationd Occupational Hedth and Safety Commission is atripartite body established by the
Commonwealth Government to develop, facilitate and implement a unified nationa gpproach to
occupationd hedlth and sefety in Audrdia

Through its mgor focus on national occupationd hedlth and safety (OHS) standards, the National
Commisson amsto:

achieve best practice in OHS regulation through nationa coordination of development, implementation
and evauation of nationad OHS standards;

provide an effective nationd tripartite forum to address OHS issues of nationd importance;

provide the basis for targeting OHS activities by producing datistica reports usng existing information
systems and identifying and developing additiona cost effective data sources,

achieve OHS research outcomes supporting the development of national standards; and

contribute to industry performance through independent assessment of indudtrid, agricultura and
veterinary chemicas for their occupationa hedlth, public hedth and environmentd effects.

The Nationd Commission comprises representatives of the Commonwedth, State and Territory
governments as well as the peak employee and employer bodies—the Audtrdian Council of Trade Unions
and the Augtralian Chamber of Commerce and Industry.

Consigtent with the National Commission’s philosophy of consultation, tripartite standing
committees have been established to deal with issuesrelating to standar ds development and
research. Expert groupsand reference groups may be established to provide adviceto the
standing committees on those issues with which the National Commission is concer ned.
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PREFACE

Following the release of The Prevention and Management of Occupational Overuse Syndrome:

General Code of Practice, the Nationad Occupationd Hedth and Safety Commission established a
working party to develop an industry-specific document for the prevention and management of

occupationd overuse syndrome in keyboard employment.

The working party produced this Guidance Note for the Prevention of Occupational Overuse
Syndrome in Keyboard Employment which has been endorsed by the Nationd Commission. It
provides generd guiddinesfor dl those involved in the prevention of occupationa overuse syndrome
and on how to minimise risk in keyboard employmen.

A guidance note is an advisory technical document issued by the Nationd Commission. In contrast
to nationa standards and codes of practice, guidance notes have no legd standing as documents
declared under Part VI of the National Occupational Health and Safety Commission Act 1985
(Cwith), and may not be suitable for reference in Commonwedlth, Sate or Territory legidation. In
any case it should be noted tha the gpplication of any Nationd Commisson document in any
particular State or Territory isthe prerogative of that State or Territory.

The expectation of the Nationd Commission is that guidance notes will provide detailed information
for use by unions, employers, management, hedth and safety committee representetives, safety
officers, medical practitioners and others requiring guidance.

This guidance note should be read in conjunction with The Prevention and Management of
Occupational Overuse Syndrome: General Code of Practice (Audrdian Government Publishing
Service, 1987), which isincluded a Appendix D. In order to avoid duplication of materid, users
will be referred to the Generd Code of Practice where appropriate.  Additiona information is
available from Worksafe Audraia or the department co-ordinating occupationa health and safety in
your State or Territory.

The guiddines outlined in this guidance note are based on the assessment of current technica data
and recommend means of prevention and control of occupationa overuse syndrome in keyboard
employment.

Worksafe Audrdia would welcome suggestions for increasing the usefulness of this document, and
detalls of dternative solutions and new developments in the prevention of occupationa overuse
syndrome.  Periodic revisons of the guidance note will be undertaken in the light of this feedback
and the accumulating knowledge of the factors associated with occupationa overuse syndrome.

Comments should be sent to the following address:

The Chairman

Nationa Occupationa Hedlth and Safety Commission
GPO Box 58

SYDNEY NSW 2001

Attention: Preventive Strategies Branch
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1. INTRODUCTION

These guiddines apply to a range of work practices identified as areas of keyboard employment,
induding:

data processing;

word processing;

typing;

type setting;

counter operations, for example, cash registers, trave reservations and banking;
accounting and adding machine operations;

telephone operations

programming and computer aided design (CAD).

This Guidance note is concerned mainly with human factors associated with keyboard employment.
For information regarding technicd design standards and specifications, particularly in relation to
screen characteristics, keyboards and furniture, refer in the gppropriate section to standards
developed by the Standards Association of Audtraia (SAA). For additiona information on CAD
gpplications, counter and telephone operations, refer to Appendixes A, B and C.

A glossary of terms follows the gppendixes.

A hibliography, including documents referred to in the preparation of this document, is provided at
the end of this Guidance Note.

DESCRIPTION OF OCCUPATIONAL OVERUSE SYNDROME

Occupational overuse syndrome, dso known as repetition drain injury (RSl), is a collective term
for arange of conditions, characterised by discomfort or persstent pain in muscles, tendons and
other soft tissues, with or without physical manifestations.

Occupationa overuse syndrome is usudly caused or aggravated by work, and is associated with
repetitive movement, sustained or congtrained postures and/or forceful movements. Psycho-socid
factors, including dress in the working environment, may be important in the development of
occupational overuse syndrome.

Some conditions which fal within the scope of occupationa overuse syndrome are well-defined and
understood medically, but many are not, and the basis for their cause and development is yet to be
determined.

RESPONSIBILITIESIN IMPLEMENTATION OF PREVENTIVE STRATEGIES

The Generd Code of Practice states that employers have the responsibility to provide a safe and
hedthy working environment, while employees have a responsbility to co-operate with employers
in the fulfilmert of their obligations.

Organisational Policies
The firgt sep in the prevention of overuse syndrome is the development of an organisationd policy.

The policy should be developed in consultation with those involved at the workplace and take into
account relevant legidation.



Such policies should be circulated to al paties and should clearly sate where people's
responghilitieslie. All intervention, both current and future, should then be based on these palicies.
Hedth and safety palicies should be integrated with other rdevant organisationd policies including,
for example, those related to the purchase of equipment.

Consultation

For successful prevention Srategies there must be effective consultation at dl stages of intervention
Conaultation should involve workers, supervisors and managers, and dso hedth and safety
representatives/committees and union representatives where they exis.

Planning

In the short term, it is important to take steps to adapt the existing work environment to meet the
standards outlined in this document. In the longer term, steps should be taken to improve the work
environment by taking a proactive gpproach in redesigning plant and equipment, tasks, jobs, works
sructures and work organisation. The effectiveness of the prevention strategy should be monitored
and reviewed.

STRATEGY FOR PREVENTION

Due to the number of factors associated with overuse syndrome, a prevention strategy should
encompass arange of eements and not any isolated, single factor.

The grategy for prevention outlined in the following pages conssts of information about:

WORK SYSTEMS: ORGANISATION AND DESIGN

- Approachesto Job Design
- Organisationd and Technological Change
- Agpects of Computer Systems Design
- Supervison
- Work Practices
Ergonomic Factorsin Work Design

WORKPLACES: ORGANISATION AND DESIGN

- Work Posture

- Workgtation Arrangement
Equipment Design and Positioning
Environment Conditions

TRAINING AND EDUCATION

- Target Groups
- Typesof Programs

STRATEGY FOR CASE MANAGEMENT

A drategy for case management is adequately provided in the General Code of Practice. The
section, STRATEGY FOR CASE MANAGEMENT, later in this Guidance Note provides a
Keyboard Workstation Assessment Checklist.



2. STRATEGY FOR PREVENTION

WORK SYSTEMS: ORGANISATION AND DESIGN

The am of effective work sysems design is to satisfy both technological and organisationa
requirements as well asthe individual's socia and personal needs.

When work systems are being designed or redesigned, consider the following factors.

- Variety: people should be able to vary the tasks they do, work at different speeds and move
about while carrying out their jobs. Repetitive short cycle tasks should be avoided.

- Autonomy: people should be involved in decisons related to their work such as the method of
work and the order in which tasks are carried out, particularly when changes are planned.
Employees should be given responshility for the completion of some tasks.

| dentity: tasks should fit together to make a complete job, as when a typist types a complete
document, from firgt draft to find stage.

Feedback: effective feedback links will alow vauable information to be passed to and from
workers.

- Social contact: mogt, but not al, people desire to have contact with other people as part of
their job. On the other hand, they aso like to be able to choose to have some privacy.

- Achievement: people like to be able to go home at the end of the day feding they have done a
useful job and have achieved something.

- Opportunities for learning and development: dthough this might seem an unobtaingble am
in every job, it isusudly possble to provide training and development away from the worksite.

- Job Demand: too much work or too little work can lead to strain. In practice, it may be
difficult to achieve the necessary balance, as the appropriate levels vary from person to person.

Three of these factors are particularly relevant to the design of work systems from a hedth and
safety viewpoint: job demand, autonomy and social contact. Excessve job demands and lack of
autonomy have been specificaly linked with occupationa overuse syndrome.

Approachesto Job Design

Job enrichment (increesing eements of decison making, respongbility and autonomy) and job
enlargement (varying the job with additiona, aternative tasks) are means of improving job design.
In keyboard employment, where additiond or dternative tasks are giving to staff, care should be
taken to ensure that these tasks are non-repstitive.



An example of the application of job enrichment and job enlargement in keyboard employment isthe
reorganisation and restructuring of keyboard jobs in a typing pool. In a conventiond typing pool
there is little scope for keyboard users in terms of autonomy, decison-making respongbility and
planning. Typicdly, the jobs are repetitive and keyboard users have little or no contact with the
authors of the documents they are required to key.

One option for job design would be to disband the typing pool and assign keyboard users to
particular groups of authors. bbs can then be enlarged, with additiond clericd tasks such as
editing, proof-reading or filing, and enriched with additiona responghilities such as liaisgng with
authors on matters including the content of materia to be keyed, deadlines and work priorities.

With this change, the workloads and work practices of individua workers will need to be carefully
monitored and managed by the supervisor.

If jobs are redesigned in this way, keyboard users will then:

- have increased decision-making respongibility;

- berequired to learn and gpply a number of sKills;

- have more scope to plan and organise their work;

- have more opportunity to develop feedback links with both their supervisors and authors,

- fed that their mgor task (keying) is more sgnificant as they will be able to both appreciate and
influence how that task fits into arange of other tasks in the organisation.

Redesign of work systems will aso have implications for training of both managers and employees.
Condgderation of the work system is likey to lead to additional changes in organisations and
technology which may have implications for the prevention strategy.

Organisational and Technological Change

A comprehensive and consultative approach to technologica changeis the best way to maximise the
positive outcomes and minimise any adverse consequences.  Without consultation changes could
meet opposition, reducing the anticipated gains in efficiency.

Careful planning is an essentiad agpect of the effective management of technologica change. The
following stages may be followed.

Pre-implementation Stage

This sage can include a number of steps such as management discussons, equipment trids,
feashility sudies and cdling for tenders.

Conaultation with keyboard users and thelr supervisors is important, to raise awareness of the
proposed changes, to identify and highlight current problems and to incorporate their suggestions.



Implementation Stage
During the changeover period, managers need to ensure that:

production targets and demands on staff are carefully balanced;

- daff are provided with training in the use of the new sysem and to enhance their career
prospects.

Post-implementation Sage
The operation and impact of the technological change should be monitored and reviewed.

Although these stages may be didtinct processes within a large organisation, they would usualy
proceed quickly and may not appear as distinct stepsin asmaler organisation.
Aspects of Computer Systems Design

Human-computer interactions can contribute to the risk of occupationa overuse syndrome. When a
computerised system is used, consideration should be given to the potentid effects of:

- system breakdowns;
response times,
- oftware facilities,

- gystem messages,
user asssance.

System Breakdowns

System breakdowns can increase operator stress and create uneven workloads. Increases in work
rate, to compensate for the time lost during a breakdown, can increase the risk of occupationa
overuse syndrome.

Problems connected with breskdowns are probably grestest while a system is new, and it is
important to be prepared for these difficulties. The consequences of stoppages can be reduced by
production planning, job organisation, personne planning and reserve capacities.

Response Times

Poor software design or a high load on the computer system can prolong response times. The
“dlence’ can cause uncertainty as to whether the system has broken down, interrupt work rhythm
and increase operator stress.

The response time should be short and consstent, especidly during pesk work times. If the
response time does vary sgnificantly, the user should be informed of the reason and expected time
of return to normal operations.

Software Facilities

Software should be flexible and “user friendly'. 1t should specify the required skill of the user, or be
adaptable to the variable capabilities of users.

System Messages

Messages should be brief and congtructive, giving guidance for using the system in a courteous way.
All messages should be explained in the user manuas.



The system and data should ke protected from user errors. Error messages should be smple,
informing the user of the nature of the error and the remedy as soon as the error occurs. They
should be consstent and appear in the same position on the screen.

User Assistance

User assistance or support can be provided by:

- formd training in the operation of the system;

- software assstance, such as 'HELP functions,

- documentation, such as easy to understand user manuals,

- secondary support from supervisory staff or management, when the system or the manud is
unable to provide the assstance required.

Supervision

As supervisors provide the main link between employees and managers, one of their prime functions
isto ensure that production is maintained without compromising the heglth and safety of employees.

The fulfil thisrole, supervisors need:
management support;
- adearly defined postion of authority and responghility;
- training in relevant aspects of occupationa health and sdfety;
- training in supervisory sKills. (See "Training and Education!, later in this Guidance Note)
When supervisors are aware of the work practices and the concerns of employees, they may bein a
position to anticipate problems which, if corrected, will reduce the occurrence of injury. Inthisway,

supervisors can take a preventive approach to occupational overuse syndrome.

Work Practices
Work practices which need to be considered include:

- work rates,

- work adjustment periods,

- deadlines, peak demands and overtime;

- work pauses/task variation.

Generd principles on these work practices are provided in this section.

Work Rates

The rate a which keyboard work can be performed will vary depending on the type of work, type
of equipment, system efficiency, the cgpacities and experience of the individud worker and the tota
job demands.

The target work rates and the adlocation of work should be determined in consultation, taking these
factorsinto account.



Work Adjustment Periods

Employees newly engaged in keyboard work, or returning from an absence of two weeks or more,
need a period of adjustment.

The adjusment period will depend on the individud, the equipment, the environment, and the
duration of the keyboard and VDU work involved.

The adjustment may be achieved through reduced work rates, or provison of dternative dutieswith
gradud re-introduction to keyboard work.

Deadlines, Peak Demands and Overtime

Meeting unreasonable deadlines and peak demands will increase time pressures, reduce control
over workflow and may contribute to increased risk of occupational overuse syndrome.

Methods of reducing the affects of peak demands include:
long-term planning of resources.

- organisation of tasks;
use of extra Saff;

- ensuring authors and supervisors are aware of the problem and the opportunities they have to
reduce peak demands;

- giving individuas greater control over their workload and workplace.

Overtime is not recommended because extending the hours of daily keyboard operation increases
the risk of occupationa overuse syndrome.

Work Pauses/Task Variation

It is dedrable for keyboard users to spend part of the working day on dternative duties avay from
the screen and keyboard.  Alternative activities should not be visudly exacting or of a gatic Stting
nature. As an example, word processor operators could move away from the keyboard to collect
new materid, discuss detals with authors and collect finished items from the printer on a regular
basis.

If there are no suitable dternative work activities, work pauses must be provided.

As noted previoudy, both physica and psychologicd factors may be important in the development
of occupational overuse syndrome. A number of these factors will influence the need for work

pauses:.
- the duration and intensity of VDU and keyboard use;
- the maintenance of congtrained postures;

- thevisud demands;

psychosocid stressors, including customer liaison, and other sustained menta effort.



The length and frequency of work pauses will depend on the individua, the task and other factors.
Freguent short pauses are preferable to infrequent longer pauises.

The need for work pauses, and their frequency and duration, should be determined by management
in consultation®.

Both management and employees need to be aware of the importance of regular work pauses.
Supervisors should ensure that operators have appropriate breaks from keyboard work, and that
the dternative activities are suitable.

Ergonomic Factorsin Work Design

Where a usar's work involves a mix of activities that form a satisfying job, the consequences of
minor inadequacies in the ergonomics of the equipment or work place are minimised. On the other
hand, when the pace of work is determined by the system, when use is prolonged and intense and
when the individud is not motivated or involved in the work process, the ergonomics of the
equipment and workplace become critical.

One way of increasing the motivation and involvement of the users is to involve them in the work
design process. This ensures both a better syslem design, and that the users have aredigtic view of
the strengths and weaknesses of the sysem. An individud's response to the equipment and the
workplace often depends as much on psychological and organisationd issues as on the objective
auitability of the equipment. For example, eyestrain can be as much a symptom of poorly designed
work as of poorly designed equipment.

@, *..anumber of agreements, mainly in the keyboard area, have been negotiated between
management and unions which provide for work pauses of up to 10-15 minutes in each
hour.'(General Code of Practice)



WORKPLACES: ORGANISATION AND DESIGN
I ntroduction

The design of workplaces should be largdly determined by the task requirements (task andyss),
the human requirements (ergonomic andys's) and the environmental conditions.

A correctly designed workplace will increase user comfort, improve efficiency and minimise the risk
of occupational overuse syndrome.

The Standards Association of Audtrdia have developed and produced a variety of documents on
the design of workstations, and reference will be made to specific sandards where relevant.

Equipment should be maintained and serviced regularly to ensure that it operates to specifications.
A system for reporting faults is dso recommended.

Task Analysis
Tasks andyss gather s informeation on:

- the task and sub-tasks that are performed;
- the frequency and duration of tasks;
- the materid, equipment and tools used.

A wide variety of tasks may be performed a any one workstation. For example, the tasks involved
inword processing include:

keying in informetion;
- formatting the text;
proofreading and editing;
making changesto earlier drefts;
- operating a printer.
The equipment may indude:
- the VDU and its associated components,
- the keyboard;
- disc-drive;
printer;

- telephone and a modem.



Ergonomic Analysis

Ergonomics involves the condderation of human requirements, both psychologica and physicd, in
workplace design.

Equipment and furniture design and layout mugt dlow for a large variation in the physica sze (for
example, height and reach) of users.

Environmental Conditions
Environmental conditions can have a profound effect on individuad well being and posture. The best
attempits to provide properly designed workstations may be ineffective if the work environment is
unsuitable, as keyboard users may adopt poor working positions or rearrange their workstations in
order to avoid such things as glare, reflections and draughts.
Environmenta factors which require congderation include:
- amospheric conditions,

lighting

Nnoise;
- space.

For further information, refer to the bibliography, which lists rdevant Audrdian Standards and issues
from the Occupationd Safety and Hedlth Working Environment Series.

Office Space
Sufficient space should be provided to dlow safe and easy access to and from workstations. The

layout of furniture and equipment and dlocation of space, needs to be consdered carefully to
optimise;
- effidency and comfort;
privacy and security;
- communication and workflow;
uncongtrained work posture and body movement;
- flexibility and individud contral;
- soaid interaction.
Work Posture

A good working posture increases efficiency and reduces fatigue and the risk of injury. 1t comprises
a naturd and relaxed postion, providing opportunity for movement from which the worker can
assume anumber of aternative postures. It isnot a single, rigidly defined position.

10



Whichever option is chasen, keyboard working postions should follow these fundamenta principles:
- the feet must be firmly and comfortably supported, either on the floor or on afootrest;
- there must be ample room to move the legs;

- the thighs must be adequately supported, and the undersde of the thighs should not be
compressed by the seat edges;

- the hips and knees should not be congtrained in limited postions. Angles less than 90 degrees
are generdly not recommended,;

- the natura curvatures of the spine should be maintained and excessive twisting and bending of
the spine should be avoided;

- shoulders should be comfortable and relaxed. Elevated or dumped posture should be avoided;

- elbows should be close to the side of the body, and the elbow angle should be around 90
degress,

- frequent or continuous bending of the wrist (upwards, downwards or sdeways) should be
avoided.

Three options for providing seated working positions for keyboard users are:

- the conventional erect posture - where ankles, knees, hips and elbows are at right angles, and
thighs and forearms pardld to the floor;

- the tilt forward seatpan position - with the front edge of the seet tilted downwards, increasing
the angle between the seatpan and backrest. The effort needed to hold the trunk erect is
reduced, but, with prolonged use, the legs and/or knees become fatigued as they are preventing
the body from dipping forward,

- the leaning-back posture - this method aso increases the hip angle, with ahorizonta or dightly
tilted back seat, a reclined upper body and the entire back supported by a well-shaped
backrest. This posture partly restricts the mobility of the head and the arms.

Workstation Arrangement
The four main factors which determine posture are:

- chair design and seat height;
- work height and desk design;
- equipment design and layout;

- reach and vison requirements.

11



Chair Design and Seat Height

Wl designed chairs will promote good posture, dlow changes in posture and minimise fatigue.

The seet height should relate to the Size of the person and the height of the work surface. When this
work surface is adjustable it is easy to sdect an appropriate height. However, when the work
aurface is a afixed height then the chair must be able to be raised sufficiently to accommodate the
smallest person and a variable height footrest provided.

Specifications on chair design and range of adjustment are provided in the Audtrdian Standard AS
3590 (to be released in 1989).

Work Height and Desk Design

An adjustable height desk will promote good work postures for the mgority of users and will be
auitable for avariety of tasks.

The appropriate height of the desk depends on:

- the space required for thigh clearance;

- the thickness of the desk top;

- task andygs, for example, writing versus touch typing;

- the equipment used, for example, the thickness of the keyboard.

The desk must be low enough to provide for comfortable working postures of the upper limb and
back, without interfering with the space required for the thighs.

If adesk of fixed-height is used, the height should relate to the taller users and the predominant task
performed.

The desk top should have sufficient surface area for the work tasks and equipment, and provide
space to rest the hands and forearms.

There should be sufficient space under the desk, free of storage or other obstacles, to permit
movement and stretching of the legs.

The Audrdian Standard AS3590 (to be released in 1989) provides specifications on desk
dimensons and height adjustmen.

Equipment Layout
Theided Arrangement of materids and equipment will be determined by:

- the tasks performed, their frequency and duration, and the equipment used;
- visud requirements;
reach distances,
- gpace dlowances.
Thereisagreat need for flexibility in the location and postioning of equipment.



Reach Distances
The location of equipment should be determined by task andysis. Asagenerd rule

- the most frequently handled objects should be within easy reach when the elbow isresting on the
desk top (optimum reach);

- the less frequently handled objects should be placed within the distance reached by the
outstretched arm (maximum reach).

pgoere

MAXIMUM
REACH

OPTIMUM
REACH

In order to reach obj ectslocagd beyond maximum reach, theworker should
stand and move to a postion within easy reach of the object rather than
overstretch.

Visual Requirements

Head and neck postures are largely determined by the visud demands of the task. Frequently
viewed material and equipment should be located so that the viewing angle and distance alows the
operator to maintain an efficient posture while till being able to see the task easlly.

As the main tasks in keyboard work pose high visual demands, it is essentid that the user has
adequate vison, corrected if necessary, to perform the work without undue visud fatigue.

Equipment design should aim & optimisng visual quality; while work organisation should take into
account that visual qudity is often less than idedl. For example, source materia, may be of varying
quaity and legibility (for example, handwritten text) and different types of paper (for example,
carbon copies and glossy finishes) can be difficult to read.

Lighting factors are criticd in optimising viewing conditions and minimising visud discomfort.

Standards on visual aspects of visud display units, keyboards and related equipment are outlined in
the Augtralian Standard AS 3590 (to be released in 1989).

13



Equipment Design and Positioning
Visual Display Units
The digplay screen should be positioned at an appropriate height and angle for a comfortable work
posture. Generdly, when gtting tal and looking straight ahead, the keyboard user should be looking
a the top edge of the screen. When the visud display unit is used for prolonged periods, the unit
should:

be separate from the keyboard so it can be moved around on the desk;

be adjustable for height above desk;

be adjustable for forward and backward tilt (in the verticd plane) and swivel (rotation in the
horizonta plane)

The screen should aso be maintained free from dust or finger marks.

Recommendations regarding the construction, image qudity and user control of visud display units
are outlined in the Augtralian Standard AS 3590 (to be released in (1989).

Keyboard and Other Input Devices

Keyboards which are separate from the screen are recommended, as they adlow a flexible
orientation on the desk top. In some instances, however, a fixed keyboard can be tolerated
becauseitisin limited use.

The design and sdlection of dl input devices (for example, mousg, roll-bal, joystick and light pen)
should be carefully congdered in relaion to specific task anadys's and ergonomic guidelines.

The Audtralian Standards on keyboard designs are Australian Standards AS 3590 (to bereleased in
1989) and AS 2287.

Document Holders

Document holders should be provided to prevent adoption of unfavourable postures and to minimise
fatigue.

Theided type of document holder and its positioning is determined by factors such as:

- dimendons and weight of the source materid;

- the frequency of handling the documents, for example, entering receipts;

- whether writing, Slamping, or stapling of the source materia is required, and how frequently;
- duration of viewing source materid versus viewing VDU;

- thelegibility of the source materid.

14



The following recommendeations apply to document holdersin generd. They should:

- be appropriate to the physicad size, shape and weight of the source document and the task
requirement;

- be stable, and keep the source document stable;
- be able to move to different postions, heights and angles;
- provide a suitable cursor device, where appropriate.

The idedl location for source materid is adjacent to the screen and at the same visud distance from
the user. This optimum is not always possible to achieve. Exceptionsinclude:

- when the draft materid conssts of many hundreds of separate sheets which are replaced at short
intervals of time, the drafts must then be within close reach to minimise muscular fatigue of the
arm and shoul der;

- when the draft materid is large in Sze, an acceptable compromise may be to have the holder
between the keyboard and the screen;

- when the draft materid is to be annotated, it must be closer than the optima viewing distance to
alow for comfortable writing.

15



Positioning of VDU: Display, Keyboard and Document Holder

The relative postion of the display, keyboard, and document holder should be determined by the
tak. Large work spaces and adjustable equipment alow task requirements and individud
preferences and needs to be accommodated.

The workgation is often designed with the assumption that the visua display is the primary object
viewed. However, the source materia or, as with the "hunt and peck’ typists, the keyboard, may

often be the primary focus.

Some practical suggestionsare:

If the source document is the primary object viewed then the document holder
should be positioned in front of the keyboard user and the screen to one side.

If the screen and document are viewed equally, then the screen and document
holder should be side by side, at the same height, in front of the user.
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If the screen isviewed most of thetime, then the screen should be located directly
in front of the user and the document holder to one side.

Footrests

Footrests should be used where the chair or desk height compromises the correct posture of the
keyboard user, for example, when smaller users are seated at fixed-height desks or where araised
height desk is used, for example, for viewing customers over acounter. Asarule

- the footrest should be wide enough to support the feet and alow change of position;

- itsupper and lower surfaces should not be dippery;

- avariety of heights should be available.
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TRAINING AND EDUCATION

Effective traning and education programs are essentia to the success of an occupational overuse
syndrome prevention Strategy.

Training and education programs aim to:
- increase gaff and management understanding of hedth and safety in the office environment;

- decrease the incidence of occupationa injury and disease through hazard awareness and
prevention.

Specific occupational overuse syndrome programs (based on these guidelines) can be used to
supplement and enhance induction, management and supervison, training and other courses.
Specific training and education programs will be more successful if they are designed in rdation to
the organisation's total hedlth and safety policy.

Target Groups
The target groups for training are:

- managers,

- SUpervisors,

- keyboard users,

- authors,

- hedlth and safety representatives/committees and union representatives,
- daff regpongble for selecting furniture and equipment.

Type of Programs
All target groups should be provided with information on:

- the occupationa hedth and safety policy of the organisation - its purpose, ams, content and
aoplication;

- factors which can contribute to the development of a hedlthy and safe work environment and the
prevention of occupationa overuse syndrome;
- individua respongihilitiesin relation to occupationd hedlth and safety.

Specific training and information regarding work duties and responsibilities will be needed by each
target group.

Managers
Manager training and education should include:

- thelega respongbilities of employersin relaion to occupationa hedth and safety;

- the importance of the development and implementation of occupationa hedth and safety policies
and ther inter-relaionship with other organisationd policies, for example, human resource

planning;

- the importance of, and mechanisms for, consutation with Saff.
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Supervisors

Supervisors provide a link between keyboard staff, authors and managers, and hence they require
training and education in the following:

- supervisory skills including communication and human rdaions,
keying skills and correct work practices;

- author programs,

- workload, time and resource management;

- correct use of furniture and equipment;

- efficient and hedthy work postures,

- gystem capatiilities and limitations;

- early detection and appropriate management of signs or symptoms d occupationa overuse
syndrome;

resources available for assistance, such as system back-up and support, and occupationa health
and safety resources.

Keyboard Users
Staff usng keyboards and related equipment require training in:

keying skills and techniques. Where agppropriate, training in touch-typing should be provided;
- correct use of furniture and equipment;
- efficient work postures and the importance of movement and change of posture;
- gystem capabilities and limitations;

role of the supervisor;

resources available for assstance (as described in the paragreph on "User Assgtance in
"Agpects of Computer Systems Design' earlier in this Guidance Note);

- correct work practices and their importance - overtime, peak demands, task variation, work
pauses,

- early detection and reporting procedures for hedth or safety problems, such as occupational
overuse syndrome,
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Authors

Authors require training programs which outline their responshilities for themsdves and for
keyboard staff. Hence, training and education may include:

preparation and presentation of drafts and edits;
reducing workload for keyboard steff;
- gystem capatiilities and limitations;
- deadlines, peak workloads and prioritisng work;
- author keying skills and/or use of dictaphones,
- the correct use of furniture, equipment and writing implements;
- correct working postures,
- task variation, work pauses and other work practices.

Health and Safety Representatives/Committees and Union Representatives
Training programs should cover the following topics.

- the ergonomic design of the task, job and work processes. This would include discussion of
work rates, peak demands and work adjustment periods;

- technicd information related to the equipment/technology in use;

- the hedlth and safety hazards associated with the technology in use and the work environment in
which the technology is used;

regulations and codes of practice governing the use of the technology;
relevant policies of management, unions and governmern.

Saff Responsible for Selecting Furniture and Equipment

Saff respongble for sdecting/purchasng furniture and equipment should be provided with
information on:

- the ergonomic aspects of equipment and the means of providing for both the human and
organisationd needs,

- the health and safety hazards associated with equipment of low qudity and the need for a
preventative approach;

relevant Audtralian Standards and Codes of Practice/guiddines.



3. STRATEGY FOR CASE MANAGEMENT
Essentiad elements of this srategy include:

- early reporting;
- effective liaison between employees, supervisors and hedth professonas where relevant;

- early and gppropriate rehabilitation.
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KEYBOARD WORKSTATION ASSESSMENT
CHECKLIST

of people reporting discomfort at work.

The checklist can be used by supervisors and occupational health and safety
personnel and will assist in the identification of problems associated with
individual workstations. The problems identified through the checklist should

be brought to the attention of management so that appropriate action can be
taken.

KEYBOARD USER

ASSESSOR

PROBLEMS IDENTIFIED




WORK ORGANISATION

Does the user have a variety of tasks?
If YES, does the user have some control
over the order in which they are done?

Is care taken to avoid placing the user
under pressure to meet demanding work
targets or deadlines?

Has there been a constancy in workload
recently? (This is preferable to sudden
increases in workload or working
overtime.)

If the user is a new staff member, or has
recently returned from leave, did he/she
have a period to adjust to the workload?
Have work pauses been taken as
appropriate?

WORKSTATION ADJUSTMENT
YES NO
Chair
6. Is the chair easily adjusted from a |:|
seated position?

[

7. Can the user get close to the I:l
workstation without impediment?
(Check that the desktop is thin,
chair arms are not in the way and
thereis clear leg room.)

8. Isthe seat height adjusted so that I:l |:|
the user’s thighs are parallel to the
floor with feet resting on the floor
or on afootrest?

9. Isthe backrest height adjusted to
fit into the small of the user’s back I:| |:|
and adequately support the spine?
(To find the small of the back, have
the user stand with hands on waist.)

10. Is the backrest angle adjusted so I:l |:|
that the user is sitting upright
while keying? (User should be
encouraged to change backrest
position when not keying.)

Desk

11. Arethe user’s forearms parallel I:l |:|
with the floor or angled slightly
downward? (This can be achieved
by lowering the desk to suit the
user, or, with a fixed-height desk,
raising the chair.)

12. Is the desk height adjustable? If |:|
YES, is the adjustment easily
operated? If NO, has the user been
provided with a footrest? (See Q8)

[

1 [
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Footrest

13.

Is the footrest large enough
to support both feet and
allow a change of position?

Counter

14.

Is there a chair of
appropriate height and
footrest provided at the
counter where
sitting/standing work is
performed?

Documents

15.

16.

17.

18.

Are all source documents
legible?

Is adocument holder
provided?

Does it support all source
documents adequately?

Can documents be
manipulated easily as
required?

Screen (if applicable)

19.

20.

21.

22.

When sitting tall and looking
straight ahead, is the user
looking at the top edge of
the screen?

Is the screen at a
comfortable reading
distance?

Are all characters in the
display easily legible and is
the image stable?

Can the position and
contrast of the screen be
adjusted by the user?

YES

L]

[l

<
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Keyboard

23. Isthe keyboard detached from the
screen to ensure a comfortable
working position?
Is the keyboard thin enough for
comfortable positioning of the arms?
(It should be less than 30mm thick at
the home row of keys.)
Is the keyboard matt finished to
prevent irritation from glare and
reflection?

Layout

26. Areall often-used items within easy
reach? (They should be within
normal arm reach with minimum
trunk movement.)
Is there sufficient space for large
documents, completed work or
writing?
Is there sufficient space for CAD
furniture, equipment and hardcopy
materials?
Is the workstation designed to
prevent undue twisting of the neck or
trunk?
Are the variety of tasks performed in
counter operations accommodated
by the design and layout of the
counter workstation?

L]
L]
L]
L]
L]
L]
L]
L]

O 0O odod o o o Q4

Environment
30. Does the user find the lighting |:|
satisfactory? (Ask about
glare, reflection and the ability
to read documents.)
31. Does the user find the noise |:|
level conducive to
concentration?
32. Does the user find the |:|
temperature and airflow in the
room comfortable?
Telephone Operations and Headsets
33. Isthere aheadset available for |:|
continuous telephone
operations?
34. Isthe headset lightweight,
adjustable and comfortable?

include easily adjustable
volume controls?

36. Fortelephone operations that
are traffic dependent and
continuous, is a manual call
control facility provided?

35. Does the telephone equipment |:|
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APPENDIX A
HUMAN FACTORSIN COMPUTER AIDED DESIGN

INTRODUCTION

Interactive graphic computer systems, including engineering computer aided design (CAD) systems,
involve the use of specidly designed computer terminas and which designers can develop, modify
and manipul ate images which form the basis for artistic or engineering designs and drawings.

A CAD operator usudly interacts with one or two cathode ray tube (CRT) displays, a keyboard
and digitiser tablet, a printer/plotter, a desk and a chair.

A CAD workstation has smilar equipment to an office VDU termind. Mog of the factors that
effect humans in the interaction with VDU workgtations apply to the CAD sysem. However, the
CAD system has a specidised function.

WORKSTATION DESIGN

Prolonged periods spent by the operator watching the screen emphasise the need for the best
possible physica relationship between the operator and the screen. The postion of the screen will
influence the viewing angle and distance, and the operator's posture. Muscular fatigue, and visud
fatigue or discomfort, may result from incorrect positioning.

The screen and its supports should alow operators to adjust screen height, swivel and tilt easly.
The dimengons of adjustment would depend on the task and workstation design.

TECHNOLOGY SELECTION, EQUIPMENT AND MACHINE DESIGN

The CAD sygem differs from the office VDU in that the operator is involved for long periods of
time with technology that has the following characteridtics:

- ahigh resolution graphics termind that on most occasons involves the use of colour;
- other than the specialised screen, the system offersalibrary of information to the operator;

- the input devices may include items such as a mouse, joystick, light sendtive pen, thumb whed,
puck and various forms of digitiser tablets other than the keyboard.

The above factors therefore influence the sdection of:
- thetype of screen that is appropriate to the task;

- gppropriate colour combinations which are based on the physologica and psychologica
principles;

- software that is easy to use and gppropriate for the function of the CAD system.

SOFTWARE

Software will influence that task, intensity and duration of operator interaction with the CAD system.
While choice of software is very important, prescription is very difficut due to the rapid
advancement in the industry.
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WORKPLACE AND ENVIRONMENT DESIGN

The congtant use of graphics, colour and long periods spent by the operator viewing the screen
increases the need for careful lighting congderation as in Audrdian Standards AS 2713 and AS
1680.

Visud relief centres such as photo muras, wall hangings and posters, may be consdered. Other
physica environment considerations such as noise, therma comfort, and ventilation should conform
to standards or guiddlines set for the VDU office environment (See 2. "Workstation Arrangement' in
"Workplaces. Organisation and Design', earlier in this Guidance Note).

TRAINING AND EDUCATION

Competent use of the CAD system involves familiaity and experience with the system and
knowledge of the sysem's full capabilities. As wdl as technica training, operators should be
provided with training in the safe use of the CAD system.

CONCLUSION

CAD is a specidised, complex design tool that is in a sate of rapid development.  While some
fundamental guidelines on its effect on humans may be drawn, the present sate of knowledge does
not alow for prescriptive satements.
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APPENDIX B
HUMAN FACTORSIN COUNTER OPERATION

INTRODUCTION

Counters are specidised workstations which provide both a physica and a psychologica barrier
between client and operator. The introduction of modern technology to the office has meant that
VDUs are being used increasingly in conjunction with counters. The human factors associated with
this Stuation are complex as the operator's atention is divided between the client, the VDU and the
work on the counter.

To design and congtruct a counter and its surroundings gppropriately, consderation should be given
to task analysis and work organisation.  This will provide information which will make it possible to
design the workplace, taking into account postural and psychosocid factors.

TASK ANALYSS
This includes assessment of':

- sarvices performed;
- tasks performed on the counter such as writing;
- telephoning, samping, VDU work and other tasks,
- type, quantity and size of goods handled;
reach requirements of both operator and client;
- communication required between operator, other staff members and clients.

WORK ORGANISATION
This includes assessment of':

- time spent a the counter;
- time spent with each dient;

- whether the counter is used by one operator only or shared with other operators at different
times,

- whether the counter is shared by anumber of operators a onetime.

POSTURE

A well designed workstation alows operators to adopt comfortable working postures. Following
consderation of task analyss and work organisation decisions can be made which relate to working

position.
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WORKING POSITION
Sitting
A fase floor behind the counter allows the operator to Sit on a clericd o keyboard chair while the

client gands. Thisis appropriate where the operator remains behind the counter for the mgority of
the day.

Standing

The operator stands a the counter while dedling with the client. There should be provison for the
operator to St when not working at the counter. This is gppropriate where the operator is moving
between this and another workstation al day.

Sitting/Standing

The operator may stand or St while dealing with the client. The chair provided must have a longer
stem than clerica or keyboard chairs. This is gppropriate where the nature of the task performed
alowsthe user to St or stand at the counte.

SCREEN POSITION
VDU isOperated by One Person in a Single Work Period.

The screen should be able to be positioned on either the left or right of the operator and be seen
eadly with minimal rotation of the heed. The keyboard, in most instances, should be directly in front
of the operator.

VDU is Shared by Morethan One Operator in a Single Work Period.

The screen should be placed in the centre of the counter, that is between the users and within
reasonable access to both operators. The keyboard, in most instances, should be in front of the
screen.

PSYCHOSOCIAL FACTORS

Congderation should be given to the working dmosphere created for both operator and client.
Factors which should be addressed include:

- Security congderations;

- the nature of client/operator interaction - it is desirable that the line of sght between the operator
and thedientislevd;

- colour of counter and surroundings.

CONCLUSION

The am of this appendix is to convey that counter design should not be totaly prescriptive, but
should take into account the specific nature of the work involved, which task andysis and work
organisation can describe. For further specific technica information on counters refer to Audraian
Standard AS 3590 (to be released in 1989).
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APPENDIX C
TELEPHONE OPERATIONS AND KEYBOARD WORK

Keyboard work often includes the entry or retrieval of data advised to the operator viathe
telephone from customerg/clients externd to the organisation.

This type of operation, where customer contact is traffic dependant and of continuous use, require
gpecia consderations.

Customer contact keyboard operation is stressful in that it involves the handling of customers from a
range of backgrounds from the quick-fire business executive giving repid detals, to the dow,
hestant speech of the aged or those with language difficulties.

CALL CONTROL

Operators should have control over the pace of work by the provison of manud cdl control facility
that dlows operators to physicaly take a cal from the traffic queue, rather than cals dropping
automatically into an operating position.

VOLUME LIMITERS

Teephone switching equipment should have volume limiters connected to diminate network noises
that can be annoying or harmful.

VOLUME CONTROL

Operator's equipment should include a volume control which is easily adjustable and accessble to
the operator.

HEADSETS

Operators usng an ordinary telephone handset for keyboard operations frequently adopt an
undesirable posture which is a strain on the bodly.

Where continuous telephone operations are involved, headsets should be provided to enable
operators to adopt a correct posture and to leave both hands free for keyboard work.

A range of headsets should be provided which are adjustable, lightweight and comfortable.

The operator should be able to plug the headset into ether the left or right hand sde of their
workstation.

DISTRACTING NOISE LEVELS

The degree of concentration of the operator is dependent on the quaity of the ambient noise, aswell
asthe quarntity.

In some circumstances, disagreesble noises such as sudden dterations in background noise leve,
damming doors, unnecessarily loud conversations, and other forms of distracting noise, may cause
interruption to the operator's concentration.

Depending on the task and the surroundings, these conditions are more subjective than the
recognised upper noise levels.

Neverthdess, every opportunity must be taken to reduce the likdihood of digtraction arisng from
low level sources either in the operating area or in the immediate surroundings.



APPENDIX D ISTHE PREVENTION AND MANAGEMENT OF OCCUPATIONAL
OVERUSE SYDNROME GENERAL CODE OF PRACTICE DECEMBER 1986

THISISSUPERCEDED BY

NATIONAL CODE OF PRACTICE
FOR THE PREVENTION OF
OCCUPATIONAL OVERUSE SYNDROME
[NOH SC:2013(1994)]
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GLOSSARY OF TERMS

Consultation
Means the sharing of information and exchange of views between employers, employees and

employee representatives. It includes the opportunity to contribute to decison making in resolving
occupational overuse syndrome risks.

Dynamic muscle effort (work)

Characterised by a rhythmic dternation of contraction and extenson, or tenson and relaxation of
muscles, for example, cranking awhedl. Movement occurs.

Employee

Means an individual who works under a contract of employment, gpprenticeship or traineeship.

Employeerepresentative

Includes an employee member of a hedth and safety committee where established in the workplace,
or aperson elected to represent a group of employees on hedth and safety matters.

Employer

Means a corporation or an individua who employs persons under a contract of employment,
apprenticeship or traineeship.

Note: The definition of employer includes the self-employed which means a person who works for
gain, other than under a contract of employment, apprenticeship or traineeship, whether or not that
person employs others.

Ergonomics

The scientific sudy of the capabilities and limitations of workers in relation to a work system,
machine, or set task, and in relation to the physica, psychologica and socid environment in which
they work, with the aim of promoting the well-being, safety and productivity of those workers.
Extreme (awkwar d) postures

Body postures where the mechanica and physiologica mechanisms of joints, muscles and soft
tissues are jeopardised.

Force

Means any action that tends to maintain the position of an animate of inanimate object, to alter the
position the object, or to distort it.
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Grip types (see Figure 25 below)

Palmar or power grasp Pinch or precision grip

Figure25 Grip types.

Hand and arm movements (see Figure 26)

Hazard

Means the potentid to cause harm or injury.

Human factors

The capabilities and limitations of workersin relation to awork system, machine, or set task, and in
relation to the physica, psychologica and socid environment in which they work.

Musculoskeletal system

The musculoskeletd system is comprised of bones, joints, muscles, comective tissue and the

interaction of these. It provides the body with structure, support, strength, movement and
protection.
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Rotation of the forearm
in this direction is
called SUPINATION

AN

Rotation of the forearm
in this direction is
called PRONATION

ABDUCTION of the
upper limb, the
movemaent away from
the trunk from 0 to
180 degrees, occurs
in a plane parallel

to the two shouldars

Bending the wrist away

from the neutral position

towards the thumb is
Movement of the wrist called RADIAL DEVIATION
in this direction is
called EXTENSION

NEUTRAL position
for the wrist

Movement of the wrist Bending the wrist away
in this direction is from the neutral position
called FLEXION towards tha little finger

is called ULNAR DEVIATION

Figure 26 Terminology for hand and arm movements. (Source: Occupational
Overuse Syndrome - Preventative Guidelines SAA HB10-1987, Standards
Australia, Sydney)




Risk

Meansthe likelihood of harm or injury actudly occurring.

Static muscle effort (work)

Characterised by a prolonged state of contraction of the muscles, which usudly implies a postura
stance, for example, supporting aweight a arm'slength. Little or no movement occurs.

Weight

Means the mass of an object (expressed in kilograms).

Work cycle

The length of time provided to complete one task or subtask.

Work level

The level where the task is performed, above the work surface height, defined by the thickness or
height of the equipment or the machinery used.

Work rate

The number of work cycles in a given time period. The work rate may be self-paced or machine
paced.

Work surface height

The disance measured from the floor surface to the work surface such as a bench, table or
conveyor surface.

Workplace

Means any place, including any arcraft, ship or vehicle, where a person works, or islikely to work,
and includes any place where a person goes while a work.
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