The Mouse and
Other Pointing Devices

Introduction

The keyboard is generally recognized as the primary input tool for computers
since it has been, perhaps, the most commonly used tool. With the prolifera-
tion of graphically controlled computer environments and software, the use
of the mouse and other alternative pointing devices has grown. More recently,
the mouse has been recognized as a key pointing tool and, therefore, for its
potential contribution to work-related discomfort and ergonomic risk factors.

Other pointing devices gaining rapid popularity are touchpads, trackballs,
joysticks, roller mouse and pens. Trackballs or mini-joysticks are built in to
some desk top and lap top keyboard designs. Voice-activation (or voice-
recognition) systems are also gaining in quality, function, and popularity.

Users of pointing devices can experience discomfort if the selected device
is not appropriate for the task or when the location of the device is incorrect.
Awkward postures, such as wrist extension and deviation, shoulder abduc-
tion, and forearm pronation, can be excessive under these circumstances.
The result can be increased reports of discomfort and occurrence of
musculoskeletal disorders of the wrists, arms and shoulders.

Aches and pains associated with mouse use generally result from the
following risk factors:

« Static grip (hand, fingers)

« Static posture (neck, back, shoulder, elbow, wrist, fingers)
» Awkward posture (shoulder, elbow, wrist, fingers)

* Force (hand)

Mouse Products Available

The standard mouse is now available in a variety of shapes and sizes. Some
models offer reversed contours for left- and right-handed users, and some
are available in small, medium, and large sizes. Most models have two or
three control buttons; however, there may be as many as five. The way each
mouse operates is based on one of three technologies: mechanical, optical,
or opto-mechanical.

A mechanical mouse uses a mechanical sensor that is driven by the move-
ment of a ball or roller. Traditional mechanical ball models are quickly
being replaced by optical mice that do not require cleaning, can be used on
just about any surface, and have better resolution.
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An optical mouse has no moving parts. It uses the light
reflected off a mouse grid pad to measure movement.

It is extremely reliable, provides better tracking than
opto-mechanical or mechanical mice, but is slightly more
expensive than the other mice.

An opto-mechanical mouse combines optical and mechani-
cal technologies to measure movement by using light from
optical LEDs and mechanical rollers and balls. Optical mice
have been reported to be less precise than opto-mechanical
mice, and the requirement of a grid pad has been consid-
ered to be a drawback. However, opto-mechanical devices
far exceed mechanical devices in durability.

A roller mouse provides single finger point and click
functionality through a smooth sliding roller bar that is
incorporated into a wrist rest. The long cylindrical roller
is used to control a pointer. An optical sensor reads bar
movement. It incorporates 2 user definable buttons and
a scroll wheel.

Other Mouse Devices

One type of cordless mouse operates on radio-wave technol-
ogy, sending a low-frequency radio signal to a receiver that is
hard-wired to the computer. This system offers an advantage
over an infrared cordless mouse since infrared technology
requires a direct line of sight.

The pen-shaped mousepen is another innovative mouse
design. This device, which is held in the hand like a com-
mon pen, offers increased dexterity over the conventional
mouse. It does not require the use of a graphics tablet,

so it can be used on any surface.

Alternative Products

A touchpad provides a small, flat surface over which the
finger glides to control cursor movement. “Clicking” is
accomplished by finger tapping, either directly on the pad,
or on buttons provided.

A trackball operates, in a sense, like an upside down mouse.
Cursor movement and other functions are controlled by mov-
ing a ball which rests in a base. Trackballs are available in a
variety of sizes. The bases which hold the balls vary in shape
and size. Buttons, for “clicking,” are located in the base.

A joystick directs the cursor by moving a vertical “stick”
forward, back, side to side, or diagonally. A joystick generally
requires a neutral hand position (thumb up) for operation;

however, the actual grasping position will vary according to
the size of the joystick.

Ergonomic Evaluation: General Concepts

From an ergonomics perspective, each of these input tools
offers its own set of advantages and disadvantages. For exam-
ple, a keyboard offers the opportunity to split the workload
between hands and amongst fingers. Using a mouse concen-
trates the work in one hand, usually the dominant hand.

No tool is universal for all applications and, ergonomically,
the perfect input device does not yet exist. Key factors for
consideration in selecting the appropriate tool are design,
hardware and software compatibility, and how the device is
to be used, including frequency, duration and intensity of
use. It is important to know whether the tool will be the pri-
mary or only input device used. A trade off may be necessary
in positioning multiple input devices, which should be locat-
ed as centrally as possible and within comfortable reach. It is
essential that the individual maintain neutral postures, and
remain comfortable, during and after use. Each tool must

be evaluated carefully, with consideration of how, where,

and by whom it is to be used.

A combination of factors, including posture, workstation
design, work practices, and the ways in which the workstation
is used, contribute to operator comfort, discomfort, or symp-
toms of musculoskeletal disorders (MSD). Each situation
requires individual assessment to determine the appropriate-
ness or effectiveness of a particular product. The computer
workstation must be considered as a system. Many factors,
including furniture, equipment (e.g., keyboards), workstation
design, the general work environment, work organization and
practices, and performance pressures, must be considered in
order to prevent or eliminate risks associated with MSDs.

Recommendations for Using a Mouse

The following suggestions apply to use of a mouse, and
many apply to the use of other input devices as well. The
goal is to maintain comfortable, neutral postures and to
avoid prolonged static postures.

* Place your mouse as close to the keyboard as practical.
Avoid stretching your arm away from your body when
using the mouse.

» Adjust your work surface to a height that allows the mouse
to be at the same height as the keys of your keyboard.

» Use your arm to move the mouse. Do not “plant” your
wrist on the work surface.
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* Hold the mouse gently with your whole hand. A tight For more information, contact your local Hartford
grip is not necessary; it will only increase muscle fatigue agent or your Hartford Loss Control Consultant.
and tension. Visit The Hartford’s Loss Control web site at

http://www.thehartford.com/corporate/losscontrol/

» Keep your wrist in a neutral (straight and level) position.
» Use a light touch to click.

* When not actually using the mouse, rest your hand
comfortably in your lap.

Other Recommendations for

Input Devices

Select the input tool (mouse or other) according to the task
(i.e., how it is going to be used). Take individual differences
and personal preferences into consideration when possible.
When a problem with an existing input device is identified,
evaluate the job task, and then experiment with alternative
devices. Many vendors and manufacturers will provide equip-
ment on a trial basis. Take advantage of this opportunity.

Additional information on this topic is available on the
OSHA website at http://www.osha.gov/SLTC/etools/comput-
erworkstations/components_pointers.html.

The information provided in these materials is intended to be general and advisory in nature. It shall not be considered legal advice. The Hartford does not war-
rant that the implementation of any view or recommendation contained herein will: (i) result in the elimination of any unsafe conditions at your business locations
or with respect to your business operations; or (ii) will be an appropriate legal or business practice. The Hartford assumes no responsibility for the control or
correction of hazards or legal compliance with respect to your business practices, and the views and recommendations contained herein shall not constitute our
undertaking, on your behalf or for the benefit of others, to determine or warrant that your business premises, locations or operations are safe or healthful, or are
in compliance with any law, rule or regulation. Readers seeking to resolve specific safety, legal or business issues or concerns related to the information provided
in these materials should consult their safety consultant, attorney or business advisors. All information and representations herein are as of March 2009.
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