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Purpose

Todate, thereislittleinformation to assist
peopleinterested in purchasing dternative
keyboards. Whilethe scientific evidence
about whether alternative keyboards prevent
muscul oskeletal disordersisinconclusive at
thistime, thisdocument providesbasic
information about common alternative
keyboard designsand their effectsonwork
posture.



Why Redesign the Keyboard?

When typing, holding the hands and wristsin a
neutral work posture--wherethe handsare
extended straight without significant bending at
the wrist-- isthought to reduce the risk of
muscul oskeletal problems. Computer users
sometimes use awkward or non-neutral work
postureswhen working on the traditional
keyboard. They rotatetheir forearms so that




their palms are facing the keyboard (A), and
they often bend their hands outward (B) and
upward (C & D). Sometimes, workersalso hold
their elbows dightly away from their bodies (E)
while keying, particularly when the keyboard
surfaceistoo high. Alternative keyboards can
help keep wrists straight as shown on the

following pages.
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What's Different About
Alternative Keyboards?

Alternative keyboards use different designs
to attempt to changethe user’ sposture. The
following are some of the more common
designs.

Split keyboar ds

Split keyboards are designed to straighten the
wrist. Thiscan be donein two ways. by
increasi ng the distance between the right and
left sides of the keyboard or by rotating each
half of the keyboard so that each half is
aligned with theforearm. Some alternative
keyboards combine these two methods.

Split and Rotated Keyboard with Wrist Rest




.|
Tented keyboards

On tented keyboards, the two keyboard halves
aretilted up like atent. Thisfeatureisavaria
tion of the split keyboard and reducesthe
rotation of theforearms.

Split and Tented Keyboard

Built-in wrist or palm rests

Built-inwrist or palm rests hel p prevent bend-
ing the hands up by providing support that
straightensthe wrists. It should be noted that
guestions do remain about the useful ness of
wrist or palm rests. For example, it isunclear
whether they increase pressure on thewrists,
relieve loads on shoulder and upper back
muscles, or interfere with typing.




What's Different About
Alternative Keyboards? (Continued)

Adjustable negative slope

Keyboards with a negative slope also help
prevent bending the hand too far up by allowing
the user to raise the front edge of the keyboard,
or to slope the keyboard backward, thus
straightening the wrist.

Conventional Keyboard with
Keyboard Negative Slope

Key position

Some alternative keyboard designs have
attempted to “fit” the different lengths of the
fingers by curving the rows of keys or by
placing the keys in concave wells. This is
believed to allow the fingers to work in a more
relaxed posture (see illustrations on next page).



Straight Keyboard

Concave Well Keyboard

Curved Keyboard




Do Alternative Keyboards
Prevent Injuries?

Alternative keyboards have been shown to
promote neutral wrist posture. Yet, available
research does not provide conclusive
evidencethat alternative keyboardsreduce
therisk of discomfort or injury.

Thus, further research isneeded before
specific keyboard features can be
recommended with great confidence.




What if | Want to Use an
Alternative Keyboard?

If alter native keyboardsareto beused in
theworkplace, thefollowing suggestions
may be helpful in making purchasing
decisions.

Determine whether the keyboard is

compatiblewith existing hardware and
software and whether the keyboard can
accommodate other input devices, such
astrackballs and mice.

Assess how the keyboard will fit with
theworkstation. Some alternative
keyboards are extrawide, long, or high
and may not fit on standard keyboard
trays. Such keyboards may also prevent
thetray from retracting under the work
surface. Additionally, some alternative
keyboards, particularly tented versions,
must be placed on surfacesthat are
lower than those required for the
conventional keyboard to achieve
proper working posture.

Evaluate whether the keyboard will
affect the performance of the user.
Some dternative keyboard designsand
adjustments make it difficult to seethe



What if | Want to Use an
Alternative Keyboard? (Continued)

keys. Thisis particularly important for
userswho rely on key visbility, such as
“hunt and peck” typists. Also, check
whether thejob requires use of the
numeric keypad and specialized keys,
because some dternative keyboards
eliminate or reconfigure these keys.

Allow usersto try akeyboard on atria
basisbefore buyingit. It would seem
reasonableto try the keyboard for at
least oneto two weeks, since studies
show that thisamount of timeis
necessary to adapt to alternative
keyboards.
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Alternative keyboards are like other
office equipment, furniture or
accessories. Preferenceswill vary and
onetypewill not “fit” everyone or every
typeof task. Allow userstotry a
number of different alternative
keyboards before making decisions
about which onesto buy. If auser wants
to retain hisor her conventional
keyboard, respect that decision.



Expect frustration until users become
familiar with the new keyboards.
Frustration frequently resultsfrom
diminished productivity asworkers get
used to new equipment.

Involve aspecidist inthe
decision-making process. This
specialist should have both knowledge
and experiencein office ergonomics. If
acomputer user hasdiscomfort or
muscul oskeletal symptoms, ahealth
professional should also beinvolved in
making the decision to purchase an
aternative keyboard.

Integrate anew aternative keyboard
into thework process carefully. Make
surethat usersaretrainedinthe
appropriate use of the product, since
many alternative keyboards can be
used incorrectly. If thekeyboardis
adjustable, encourage usersto change
the adjustments gradually from the
conventional (flat) configuration.
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What Can Be Done to Prevent
Musculoskeletal Injuries?

A keyboard isonly one part of acomputer
workstation setup that may influence comfort.
Other important factorsinclude: workstation
and chair adjustability; placement of
equipment, accessories, and work materials,
lighting; and the design and organization of
work tasks.

Because computer work ishighly repetitiveand
promotes static postures, it can cause
discomfort over long periods of time. Itis
important to break up long sessions of keyboard
work with frequent rest breaks or with other
tasksthat require movementsdifferent from
those used to type or operate the mouse.
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Keepin mind that it isessential to examinethe
entirework environment to determine al
possible causes of discomfort. In other words, it
isunlikely that changing only one workplace
element, such as akeyboard, will eliminate all
discomfort and disorders.

In addition, each workplace should havea
comprehensive ergonomics program in placeto
protect al workers.

Call NIOSH at
1-800-35-NIOSH
(1-800-356-4674)
or visit the NIOSH Homepage at
http://mwww.cdc.gov/niosh/homepage.html
toreceive:
» A bibliography on alternative keyboard research.

* Information onimplementing an ergonomics
program (request Elements of Ergonomics
Programs. A Primer Based on Workplace
Evaluations of Musculoskeletal Disorders
DHHS (NIOSH) Publication No. 97-117).

» Moreinformation onworkplace safety and
health issues.
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For additional information,
contact NIOSH at:

1-800-35-NIOSH
(1-800-356-4674)

Fax number: (513) 533-8573
or

visit the NIOSH Home Page on the world Wide Web at
http:/mww.cdc.gov/niosh/homepage.html

The National Institute for Occupational Safety
and Health (NIOSH) is the Federal agency
responsible for conducting research and
making recommendations for the prevention
of work-related disease and injury. The
Institute is part of the Centers for Disease
Control and Prevention.

DHHS (NIOSH) Publication No. 97-148
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This paper presents an evaluation of exercises that have been recommended for the
prevention of musculoskeletal discomfort among VD T/office workers. 127 individual
exercises were analysed for their suitability for performance in VDT workplaces.
Additionally, each exercise was judged in terms of its safety and its compliance with
principles of physiotherapy. Results showed that, in the majority of cases, the
prepared instructions for the exercises were satisfactory and the exercises could be
readily performed at the workstation. However, over a third of the exercises were
conspicuous and potentially embarrassing to perform. and half would significantly
disrupt the work routine. Additionally, a number of the exercises posed potential
safety hazards. exacerbated biomechanical stresses common to VDT work, or were
contraindicated for persons with certain health problems. These findings suggest a
need for greater attention to both the practical and the therapeutic aspects of

exercises promoted for VDT users.

Kevwords: Exercise: office work; musculoskeletal discomfort

Introduction

Widespread study of video display terminal (VDT)
users has raised concerns regarding the potential for
musculoskeletal disorders among these individuals. In a
review of the literature’, the World Health Organization
found that “. .. musculoskeletal discomfort was
commonplace during work with VDTs . . . .” and that
“injury from repeated stress to the musculoskeletal
system is possible™. In addition to the health implica-
tions, jt is likely that musculoskeletal discomfort in
VDT work is associated with performance impair-
ments’>.

A review of current literature suggests that the
primary emphasis for reducing musculoskeletal strain
in VDT work has been on improving the workstation/
environment by applying well-established ergonomic
principles*’. However, Winkel® suggests that ergo-

Reprnint requests should be directed to the second author at the
fotlowing address: Naomi Swanson. NIOSH. Taft Laboratories, 4676
Columbia Parkway. Cincinnati, OH 45226. USA.
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nomically designed workstations are an incomplete
prescription for preventing musculoskeletal discomfort
in VDT work because thev do not correct for a major
contributory factor. namely. constrained postures.
Constrained sedentary postures during VDT work may
create stalic loading leading to muscle fatigue. impedi-
ment of circulation in the lower extremities. and
stresses on joints. chronically stretched muscles and
other tissues.

Winkel's contention that ergonomically designed
workstations are an incomplete prescription for
preventing musculoskeletal discomfort is supported by
several studies showing that optimal workstation design
does not eliminate the accumulation of muscuioskeletal
discomfort in VDT work” 'Y, What is needed. accord-
ing to Winkel. is more dynamic activity to relieve the
stresses of sedentary work®.

This type of thinking no doubt underlies the prolifera-
tion of exercise programmes designed to reduce
musculoskeletal discomfort arising from VDT work.
However. there has been insufficient studv of these
exercise programmes, in the context of VDT/office
work. to ascertain their effectiveness.
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A review of physical exercises for VDT operators

An effective office exercise programme should
satisfy two criteria. First, the exercises must be ‘usable’
(ie, they must be designed to maximize VDT users’
ability and motivation to perform them). Second, the
exercises must be sound from a physiotherapeutic/
safety perspective (ic. they must effectively combat the
stresses of VDT work. and performance of the exercises
must not pose added safety or health risks). The
purpose of this paper is not to advocate the substitution
of exercises for job redesign (eg. changes in work
routines which result in increased physical activity).
Exercises should be regarded as a complement to. not a
substitute for, improving the design of jobs to relieve
the musculoskeletal stresses of VDT work.

In the present paper. we review exercises proposed
for VDT users with regard to the usability and
physiotherapeutic/safety criteria. For the usability
assessment, it was assumed that exercises which are easy
to learn. do not call undue attention to the individual.
and can be easilv integrated into the work routine.
would be most readily utilized by VDT users. Assess-
ments regarding physiotherapeutic value were restricted
to judgements regarding potential safety or health risks
associated with performance of a particular exercise
because, unlike the apparent benefits of these exercises.
potential risks have not been addressed.

Ultimately, the suitability of any set of exercises for
office workers can be firmly established only through
empirical study. The rationale behind the present
review is to provide some basis for selection of
exercises until empirical data emerge on their effective-
ness.

Method

Identification of exercises for review
A total of 14 exercise programmes for VDT users
and office workers were identified in the literature:

1 Austin"

2 Austratian National University"?

3 Australian Occupational Health and Safety Unit'?
4 Dah!*

5 Emanuel and Glonek'®

6 Gore and Tasker'®
7 Joyce and Peterson
8 Krames Communication
9 Lacey”

10 Lee and Humphrey?®

11 Lee and Waikar®

12 Los Angeles Times™

13 Pragierg’

14 Sauter et al’

17-19
20.21

Two of the programmes'>->> were designed for micro-

scope operators. Because both microscopy and VDT
work involve sedentary work and static postures of the
upper extremities and neck/shoulder region, it was
presumed that the types of musculoskeletal stresses
experienced would be similar.

Of the 14 exercise programmes identified, only 12
were actually evaluated. The exercise programme of
Lee and Humphrey™ was not evaluated since it is
identical to that of Emanuel and Glonek'®, except for

92

the duration of the exercises. The exercises of the
Australian Occupational Safety and Health Unit'* were
general relaxation exercises which did not target
specific muscle groups.

Three sources'®?' offered multipie exercise pro-

grammes. Gore and Tasker'® offered 45 distinct
exercises, organized into five separate exercise pro-
grammes (A-E). The programmes were virtually
identical in terms of the musculoskeletal structures
targeted. Therefore, we selected only programme A for
analysis. The Joyce Institute'’™'? has three exercise
programmes whose contents overlap. Only the unique
exercises in these programmes were reviewed. The
same procedure was used for the review of the two
programmes by Krames Communications %'
Similarly, because the majority of the Lee and Waikar®
exercises were identical to those of Emanuel and
Glonek'®, only the Lee and Waikar exercises which did
not duplicate those of Emanuei and Glonek were
included in the analysis.

Exercises which did not target specific musculo-
skeletal structures (ie. general relaxation exercises or
eve exercises) were not included in the analysis. In all,
127 separate exercises were evaluated.

Evaluation procedure Tabile 1 lists each of the exercises
analysed, the source. the exercise instructions. and a
listing of the primary muscle groups and structures
recruited. {The exercise instructions provided in Table
1 were abbreviated to economize on space. Most
instructions included illustrations of a model perform-
ing the exercise. The analysis of the exercises was based
on the original instructions and illustrations.)

The exercises were classified according to the body
part targeted: (1) neck; (2) shoulder; (3) elbow/lower
arm; {4) lower back/hip; and (5) knee/lower leg. Many
exercises affected muscles from more than one body
part. Each of these exercises was categorized under the
body part primarily affected.

After classification. each exercise was analysed along
a number of dimensions which potentially influenced its
usability and physiotherapeutic value. The procedures
for these assessments are described below.

Usability assessment

Each exercise was evaluated along five dimensions
reflecting the presumed willingness and ability of VDT
users to perform them at work. These dimensions were:
(1) specificity of instructions; (2) location most suitable
for performance; (3) conspicuousness; (4) time require-
ment/disruption of the work task; and (5) ease of
learning/performance. The operational definitions and

rating factors used for each of the evaiuation end-points
are as follows.

Specificity of instructions This dimension refers to the
ease with which the instructions can be understood and
followed. Three rating categories were utilized: good,
fair or poor.

Location most suitable for performance Because the
exercises vary in their time and space requirements. not

Applied Ergonomics
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Table 1. Panel A. Neck Exercises.

€6

Authar Name of Exercise Instructions Muscle Groups Anatomicat Structures Speci. Spece or Conspicuous? Time Ease of Comments
Exercise Recruited Stretched of Instr. Location Reqmt. Perform.
1 Australlan Exercise 2 1) Stand as tall as possible, then Lower cervical and Upper cervical extensors, fair work highly minl simple abcd13
National 2) relax and go loose fike a rag thora s, anterior liga of the area
University dol. {10 to 20 times). neck flexors (phase | lower cervical and upper
only) thoracic spine (phase i),
cervical and thoracic
extensors, scapular
adductors, elevators and
upward rotators, posterior
figaments of the cervical and
thoracic spine (phase Hf)
2 Sauter Head Nods Nod head {not entire neck) in Upper cervical extensor good chalr somewhat micro simple abcid
“yes" motion. muscles, posterior
igaments of the cervical
spine and facet joints
3 Gore and The Pigeon Standing or sitting, keep eyes Lower cervical, Upper cervical extensors, good chair no minl simple
Tasker looking forward. Without thoraclc and lumbar anterior ligaments of th.
dropping head, pult face in to extensors, neck flexors lower cervical and upper
make double chin. Hold for thoraclic spine
count of 6. Repeat 10 times,
4 Krames Neck Giide 1) Glide head back, as faras it Phase {: Lower cervical, Phase | Anterior ligaments good chair no micro simple
Comm wilt go, Keeping head and ears thoracic and lumbar of the lower cervical and
level. 2) Now giide head forward. extensors, neck flexors thoraclic spine, upper
Repeat 3 times. Phase I: Upper cenvical cervical extensors
extensors and neck Phase i Posterlor ligaments
flexors of the lower cervical and
thoracic spine, lower
cervical and thoraclc
extensors
5 LA Times Dorsal Glides Sit up stralght and pult shoulders Lower cervical, Anterlor ligaments of the good chair no micro simpie
(Turkey) back. Slide head straight back thoracic and umbar tower cervical and thoracic
on neck, keeping face pointed extensors, scapular spine, upper cervical
forward (Turkey Position). adductors, elevators extensors
Isolate movement to head and and upward rotators,
neck. Repeat slowmly 5 times. neck flexors
6 Joyce & Cable Stretch Sit relaxed, with feet flat on fioor. Lower cervical, Anterior Hgaments of the good chalr no micro simple
Peterson Imagine a cable attached to the thoracic and lumbar Yower cervical and thoracic
top of the head pulling you up. extensors, neck flexors spine, upper cervical
Hold for count of 3; relax. extensors
Repeat 3 times.
4 Pragler Exercise a-1 Tuck the chin in, shoulders back Lower cervical, Anterlor igaments of the good chair no micro simpie
and “sit tall. Hold the position thoracic and lumbar lower cervical and thoraclc
for a count of 3; relax, fiexors/extensors, spine, upper cervical
scapular adductors, extensors
elevators and upward
rotators, neck flexors
a Emanuel Neck Rotate head and neck J times Anterior and posterior falr chalr somewhat micro simple abc134
and Rotations clockwise and 3 times cervical and thoraclc
Glonek counterclockwise, rotators, neck upper back
extensors .nnd.ﬂeuon.
ap bl
lateral and posterior
figaments of the cervical and
thoracic spine
The exercise instructions have been abbraviated to economize on space. Most instructions included iflustrations of »
model performing the exercise. The analysis of the exercises was based on the original instructions and illustrations.
Ke
1 Exercise reproduces physical stresses of VDT work Acute lower back pain
2 Exercise poses one or more safety hazards Second and third trimesters of pregnancy
3 Exercise stretches siready overstretched structures Acute intammatory or arthritic conditions ot the shoulder
4 Exercise places additional loads on tumbar and/or thoracic discs Acute inflammatory or arthritic ¢ i of the elbow/t m pl

Hand/wrist disorders, such a8 caipat iunnel syndrome
Acute lateral epicondylitis

Spinal stenosis

Arthritic conditions of the hips and/or knees

a Acute neck pain
b Degenerative disc disease
Moderate to severe osteoporosis

j-x—-=aa
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Table 1. Panel A. Neck Exercises (cont.)

Author Name of Exercise Instructions Muscle Groups Anatomical Structures Specif. Space or Conspicuous? Time Esse of Comments
Exercise Recruited Stretched of instr. Location Reqmt. Perform,
9 Austraiian Exercise 3 Tuck chin in. Circle head In one Cervical and thoracic Anterior and posterior fair chair somewhat minl simple abc134
National direction, then in other. Repesat flexors, sidebenders, cervical and thoraclc
University 10-15 times, rotators, extensors rotators, neck/upper back
flexors and extensors,
scapular elevators, anterior,
iateral and posterlor
Higaments of the cervicat and
thoracic spine
10 Daht Unnamed Rotate head to one side, then to Cervical and thoracic Cervical and thoracic . chair somewhat micro simple abc
the front, and to other side. rotatars, neck flexors rotators, pastetior and
lateral ligaments of the
cervical and thoracic spine
and facet joints
n Sauter Head Turns Close eyes and very slowly turn Cervical and thoracic Cervical and thoracic good chair somewhat micro simple abc
head from shoulder 10 shouider rotators, neck flexors rotators, posterior and
(with head positioned upright). {ateral Hgaments of the
cervicat and thoracic spine
and facet joints
12 Krames Head and Turn head siowly from one side Cervical and thoracic Cervical and thoracic good chair somewhat minl simple abc
Caomm. Neck to the other, holding each turn rotatars, neck flexors rotators, posterior and
for a count of 3. Repeat 5-10 lateral figaments of the
times. cervical and thoracic spine
and facet joints
13 LA Times Turkey with Hold turkey position (see Cervical and thoracic Cervical and thoracic talr chair somewhat micro simple abc
Rotatfon exercise 5) and slowly turn head rotators, neck flexors rotators, posterior and
to point of stretch sensation, iateral igaments of the
first tett, then right 3-5 imes. cervical and thoracic spine
and facet joints
14 Gore and Headrest Sitting, lock fingers behind head, Upper thoraclc and cervical good chair somewhat minl simple abc134Anernative
Taskes drop Chin to chest. Stowty turn extensors and rotators, exercise to stretch the upper
head to and hoid for count Eosterlov and isteral cervical muscles should be
of 10. R Repest to left. Do gaments of thoracic chosen that does not
3 times on each side. cervical spine and facet produce extreme flexion and
Joints rotation of lower cenvical and
upper thoracic spine.
15 Joyce & Neck/Head Slowly tip head from side to side Cervical and thoraclc Upper thoracic and cervical good chair somewhat mini stmple abc134
Peterson 3 times. Bring head to upright, rotators, anterior and extensors, lateral, anterior
then turn it and look over go\os'tcﬂof cervical and and posterior ligaments of
shouider 3 times to each side. aclc rotators, neck the thoracic and cervical
Drop chin to chest, then raise it flexors and extensors spine and facet joints,
as far as possibie J times. cenvical flexors, neck side
benders, scapular elevators,
anterior and posterior
cervical and thoracic
rotators
16 Austin Neck Let head drop slowly 1o left, then Anterior and posterior Upper thoracic and cervical good chalr somewhat micro simple abc134
10 right. Slowly dcop chin to cenvical and b s, lateral, 4
chest, then ralse chin as high as rotators, neck flexors and posterior Ngaments of
possible. Turn head al the way and extensors the thoracic and cervical
to left, return to normal, then turn spine and facet joints,
afl the way ¢ Return to cervical fexors, neck side
normal position. benders, scapular elevators,
anterior and posterior
cervical and thoracic
rowtors

*As the Dahl exercises were transiated from Danish 10 English for the suthors, the specificity of the instructions was not evaiuated
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reproduces physi

| stresses of VDT work

Exercise poses one or more safety hazards
Exercise stretches already overstreiched structures
Exercise places additiona!l loads on lumbar and/or thoracic discs

Acute neck pain
Degenerative disc disease

Mod 1o savers
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Acute lower back pain

Second and third trimesters of pregnancy

Acute infl y or anthritic diti of the should:

Acute infl y or arthritic diti of the elbow/t m I
Handiwrist disorders, such as carpal tunnel syndrome

Acute lateral epicondylitis

Spinal stenosis

Arthritic conditions of the hips and/or knees
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Table 1. Panel A. Neck Exercises (cont.)

Author Name of Exercise instructions Muscle Groups Anatomical Structures SpecH. Space or Conspicuous? Time Ease of Comments
Exercise Recruited Stretched of Instr. Location Reqmt. Perform.

17 Australan Exercise 4 Piace one hand on opposite Neck side benders, scapular talr chair somewhat mini simple a b c 34 Avold rapid
National shoulder. Pull shoulder down elevators, lateral Hgaments stretching. May produce
University while bending head toward other of the upper thoracic end moderate loading on cervical

shoulder. Repeat on other side. cervical spine and facet discs # pcdonnld in forward,
Aepeat 5-10 times. joints fiexed head posture.
18 Gore and Tension Neck Standing, place left hand on back Neck side benders, scapular fair work highly minl simple a b c 34 Avoid rapid
Tasker of neck. Point teft eibow to elevators, posterior and area stretching.
ceiling and keep there. Drop chin lateral igaments of the
on chest and turn head to right r and cervical spine and
without iifting chin, Tiit right ear facet joints
to right and hold for count of 10.
Relax. Repeat with right hand,
turning head to left. Do 3 times
each side,
19 LA Times Upper Grnsp seat or leg of chair with Neck side benders, scapular good chalr somewhat mini simple & b ¢ 4 Avoid rapid
Trapezius ight hand to pull shoulder down elevators stretching.
Stretch lqhtly Lean head to left untit
stretch is feft on right side of
neck. Lean body to feft to
increase stretch. Hold 15
seconds. Repeat on other side.
20 LA Times Levator Grasp seat or leg of chair with Neck side benders, scapular fair chailr somewhat minl simple a b ¢ Avoid rapid stretching.
Scapulae right hand to pull shoulder down elevators, posterior and May produce moderate
Stretch slightly. Move head forward, lateral ligaments of the loading on cervical discs
rotate and lean to left until upg;v thoracic and cervical lormed In forward, flexed
stretch from neck to top of and facet joints ad posture,
shoulder blade is feit. Lean body
to left to increase stretch. Hold
15 seconds. Repeat on other
side.
21 Pragier Exercise a-3 Keeping shoulders down, bend Neck side benders, scaputar poor chair no micro simple a b c 4 Avoid rapid
the head over towards the elevators, lateral igaments stretching. May produce
shoulder to siretch the muscles of the upper thoraclc snd moderate loadmo on cervical
of the neck. Hold that position cervical spine and facet discs if performed in forward,
for a count of 3, and then bring foints fiexed head posture.
head slowly back to the center. Enhance safety by tucking
chin during side bending.
22 Sauter Nose Drawing Close eyes and imagine pen Neck sidebenders, Neck sidebenders, rotators, good chalr somewhat mint simple abc1l4
attached to nose. Moving head, rotators, flexors and flexors and extensors;
draw a large circle, Whhin circle, extensors posterior and lateral
draw a plus. Go over it several figaments of the cervical and
times. Oraw a "X" and go over it thoraclc spine and facet
several times, Try drawing other joints
obJects, or writing name.
23 Danl Unnamed Litt shoulders towards ears in a Scapular upward Scapular downward . chair somewhat micro simple
shn:‘g. then relax and let them falt rotators and adductors rotators
back.
24 Joyce & Shoulder Sit straight and b shoulders Scapular upward Scapular downward good chalr somewhat micro simple
Peterson Shrug up toward ears. Hold for count rotators and adductors rotators
of 3. Relax. Repeat twice.
25 Joyce & Shoulder Roll Sit upright. Lower chin. Slowly Scapular upward Scapular downward falr chair somewhat mini simpie at1l
Peterson make 3 circles with shoulders, rotators and adductors rotators cervical flexors and

then gradually tiit head
backward. Make 3 slow circles
with shoulders. Stretch upward
for count of 3, and relax.

extensors

s was not

*As the Dahl exercises were translated from Danish to English for the authors, the

Key

1 Exercise reproduces physical stresses of VDT work

2  Exercise poses one or more salety hazards

3 Exercise stretches already overstretched structures

4  Exercise places additional loads on lumbar and/or thoracic discs

Acute neck pain
Degenerative disc disease
¢ Moderste to severs osteoporosis
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y of the
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Acute lower back pain
Second and third trimesters of pregnancy

Acute inflammatory or arthritic conditions of the shoulder

Acute infl y or arthritic conditi of the elb

Hand/wrist disorders, such as carpal tunnel syndrome

Acute Iateral epicondylitis
Spinal stenosis
Arthritic conditions of the hips and/or knees
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Table 1. Penel 8. Shoulder Exercises

Author Name of Exercise instructions Muscle Groups Anatomical Structures Specit, Space or Conspicuous? Time Ease of Comments
Exercise Recruited Stretched of instr, Location Regmt. Perform,
2% Krames Shoulders Aol shouiders forward 5 times Scapular upward capular downward good chair somewhat mini simple 113
Comm. using wide circular motions. rotators and rotators and abductors,
Then toll shoulders backward $ adductors, scapular 8 upward rotators
times. Repeat cycle 5-10 times. downward rotators and and adductors
shouider abductors
27 Pragier Exercise a6 Clrcle shoulders backward thvee Scapular upward Scapular downward good chalir somewhat micro simple 113
times, with arms relaxed by rotators and rotstors and abductors,
sides. adductors, J Aar up d cotatars
downward rotators and and adductors
shouider abductors
28 Austin Shoulder Roll Siowly roll shoulders forward 5 Scapular upward Scapular downward good chair somewhat micro simple 113
times In circular motion. Then rotators and rotators and abductors,
roll back with same circular adductors, scapular scapular upward rotators
motlon. downward rotators and and adductors
shoulder abductors
2 Austraian Exercise 3 Clrcle shoulders backwards and Scapular upward Scapular downward fair chalr somewhat mini simple 113
National forwards 10-20 times. rotators and rotstors and abductors,
University adductors, scapular scapular upward rotators
downward rotators and and adductors
shouider abductors
k) Sauter Shoulder With arms at sides, raise Scapular upward Scapular downward good chair somewhat micro simple 113
Circles shouiders up, and rotate forward rotators and rotators and abductors,
in clrcular motion several times. dductors, scap lar upward rotators
Repeat several times in downward rotators and and adductors
backwards direction. shoulder abductors
31 Emanuel Shoulder Bend elbows and rotate Scaputar upward Scapular downward tair chair somewhat micro simple 113
and Rotations shoulders 4 times forward and 4 rotators and rotators and abductors,
Glonek times backward, adductors, scapular scapular upward rotators
downward rotators and and adductors
shoulder abductors
32 Austin Arm Clrcles Raise arms 1o side with elbows Scapular upward Scapuiar downward good chal highly mint simple 1
straight. Slowly rotate arms in rotators, shoulder rotators and abductors,
smal ckcles, forward and adductors, scapular scapular upward rotators
backward, downward rotators and and adductors
abductors, shouider
abductors
ke x] Krames Arm Circles Raise the arms to the sides, Scapular ugwnrd Scapular downward good chair highly minl simple f
Comm. elbows stri Siowly rotate rotators, shoulder rotstors and abductors,
arms in small circies forwards, adductors, scapular scapular upward rotators
then backwards. Lower arms, downward rotators and and adductors
then repeat 3 times, abductors, shouider
abductors
34 Lacey Upper Arms Let arms fall to side and rotate Wrist flexors, Wrist Nexors, wrist/finger fair chalr highly mini simple 1113

“As the Dahl axercises were ransisted trom Danish to Enghsh tor the authors, the speciicity of 1he mnstiuctions was not ovaluated

hands in circular motion. Put
arms up, interlock fingers
overhead. Push arms forward,
g;cn stretch P:‘g‘m"n back,

cage up. arms straight
out, rotate them in circular
motion. Flex upper arms as In
making & muscle.

of VDT work

Key

1 E ) physical

2 Exercise poses one or more safety hazards

3 Exercise stretches slraady overstretched structures
4

oe

Exercise places additional loads on lumbar and/or thoracic discs

Acute neck pain

Degenerative disc disease

Moderate to severs

OSteOporosis

wrisyfinger extensors,
forearm supinators

extensors, forarm
supinators and pronators,

pronators, wrist uinar wrist uinar and radial

and radial deviators; deviators, shoulder
shoulder flexors, extensors, adductors and
abductors, L | rotators, |
rotators, horizontal rotators and abductors

abductors and internal
rotators

Spinal stenosis

g—w=—-=0a

Acute lower back pain
Second and third trimesters of pregnancy
Acute inflammatory or srthritic conditions of the shoulder
Acute inflammatory or arthritic conditions of the eibow/torearm complex
Hand/wrist disorders, such as carpal lunnel syndrome
Acute lateral epicondylitis

Arthritic conditions of the hips and/or knees
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Table 1. Panel 8. Shoulder Exercises (com.)

Author Name of Exercise Instructions Muscle Groups Anatomical Structures SpecH. Space or Conspicuous? Time Ease of Commemnts
Exercise Recrutted Stretched of instr. Location Perform.
33 Dah Unnamed Sit forward In chalr. Siump Prase lI: Cervical, Phase |; Shoulder extensors . chair highly micro simpie abcdetd
forward, straighten up and arch thoraclc and lumbar and internal rotators,
back, raise arms as high above extensors, scapuiar posterlor igaments of the
head as possible, then siump adductors, elevators cervical, thoraclc and
forward again. and upward rotators, lumbar spine. Phase Ii:
shoulder flexors and Cervical, thoracic and
external rotators lumbar fiexors, scaipuiar
adductors, elevators and
upward rotators
k] Pragier Exercise b-7 Push one arm up toward ceiling Scapular adductors and Shouider extensors and good chalr highly micro simple t
with hand stretched out. Repeat upward rotators; adductors
with other arm, shoulder fiexors and
abductors, thoraclc
extensors and external
rotators
k14 Krames Reaching Raise arms over head, stretching Scapular adductors and Shouider extensors, good chair highly micro simple f
Comm. High as high as possible. Then bring upward rotators, adductors and internai
arms back down. Rest a shoulder flexors and rotators
moment. Repeat 2 times, abductors, thoracic
extensors
8 Gore and Reach for the Standing, stretch arms above Scaputar adductors and Shoulider extensors, good work highly mind simple 1
Tasker Sky head and hold for count of 6. uvpward rotators, adductors and internal area
Drop arms. Repeat § times. shoulder flexors and rotators
abductors, thoraclc
extensors
39 Austin Reach Slowly raise arms and draw Scapular adductors and Shouider extensors, fale chair highty minl simpie f
stomach in. Let arms drop. upward rotators, adductors and internat
Repeat twice. shoulder flexors and rotators
abductors, thoraclc
extensors, abdominal
fiexors
40 Sauter Arm Streich Stretch left arm over head, and Scapular adductors and Shoulder extensors and good chair highty mini simple abcii134
right arm towards foor. Hold for downward and upward adductors, trunk lateral
seversl moments. Repeat rotators, shoulder flexors
several times, then reverse arms fiexors and abductors,
and repeat, thoraclc extensors,
neck rotators and
flexors
41 LA Times Windmiils Bring head into Turkey Posttion Scapular adductors, Scapular downward and fair chair highly micro simple af1d
(see exercise 5), with arms at downward and upward upward rotators, shoulder
sides. Point one thumb forward, rotators, shoulder extensors, adductors,
one thumb back. Whh arms flexors, abductors, internal rotators, flexors,
straight, move them in direction external rotators, abductors and external
thumbs are pointing. Repeat, extensors, adductors rotators, elbow fiexors,
moving arms In oppOosite and internal rotators, forearm pronators and
direction. Do J-5 times. elbow extensors, supinators
forearm supinators end
pronators, thoracic
extensors
42 Australian Exercise 1 With arms bent across chest, Scapular adductors, poor chalr somewhat minl stmple
National push elbows back while ward rotators,
University stretching head up. Repeat 7-13 sgoulder vertical and
times. horizontal abductors,
external rotators
*Asg the Dahi exarcises were translated from Danish to English for the suthors, the of tha i ions was not d
Key
1 Exercise reproduces physical stresses of VDT work d  Acute lower back pain
2 Exercise poses one or more safety hazards e Second and third trimesters of pregnancy
3 Exercise stretches already overstretched structures f  Acute infl tory or arthritic ions of the should:
4 Exercise places additional loads on lumbar and/or thoracic discs i Acute infl tory or srthritic conditi of the elbow/: m pl
j  Handiwrist disorders, such as carpal tunnel syndrome
& Acute neck psin k  Acute Isteral epicondylitis
b Degenerative disc disease | Spinat stenosis
¢ Moderate to severe osteoporosis m  Arthritic conditions of the hips and/or knees

WNONVIK N ANV MVYNIVA V ‘WORLSYDIM ¥ ‘UALNVS S ‘NOSNVMS N ‘IFT N



86

sououodrg payddy

Tabie 1. Panel B. Shoulder Exercises (cont.).

Author Name of Exercise Instructions Muscle Groups Anatomical Structures Specit. Space or Conspicuous? Time Ease of Comments
Exerclse Recruited Stretched of Instr. Location Reqmt. Perform.
43 Austin Shoulder Bring right hand to upper back Scapular adductors, Scapular downward and falr chair highty micro difficuit 113
Stretch from above. Bring left hand to downward and upward upward rotators, shouide-
upper back from below and hook rotators, shouider extensors, adductors,
fingers of two hands. Repeat on flexors, abductors, internat rotators, flexors,
other side. external rotators, sbductors and external
extensors, adductors rotators
and internal rotators,
elbow flexors, thoracic
extensors
44 Joyce & Arm Rotation Extend arms straight ahead at Shoulder external Shouider internal rotators, tair chair highly micro simple fk 13 Arm extension may
Peterson shoulder levei. Rotate them so rotators, fiexors, external rotators, forearm nclulll{‘:‘\‘cvense
the back of the hands tace and shouider internal pronators and supinators neck/shoulder straln.
touch each other. Hold to count rotators, torearm
of 3. Then rotate hands so supinators and
R:lms face upward with sides of pronators
nds touching. Hold to count
of 3. Repeat 2 more times.
45 Joyce & Give Me Five Hold arms straight out in front. Shoulder external Shoulder Internal rotators, good chair somewhat minl simple 1] 13 Arm extension may
Peterson Make fist. Slowly point knuckles rotators, flexors and extensors and adductors, actustly increase
to floor. Hold tor count of 3. abductors, ] d neck/shoulder strain
Slowly sml?hton out fingers. adductors and upward rotstors, wrist extensors
Then polint fingers toward celling rotators, thoracic
and hold for count of 3. Repest extensors, inger
Jtimes. flexors, wrist and finger
extensors
46 Gore and Fall Back Sitting up straight, ralse arms Shoulder fiexors and 5houluev extensors snd good chair somewhat mind simple b c def2 Potential for chair
Tasker above head and clasp hands b S, P tors, anterior tipping backwards,
together. Looking forward, let adductors and upward ligaments of the thoracic
arms and shoulders fal rotators spine and facet joints
backwards over back of chair,
Hold for siow count of 10.
Relax. Repeat 3 times.

47 Oahi Unnamed Sit forward in chair, ﬂllu l'ml Shoulder flexors and Shoulder extensors and . chair somewhat micro simple b c d e 12 Potentlal for chalr
sbove head and bend bductors, pul adductors, anterior tipping backwards.
over back support. adductors and upward ligaments of the thoracic

rotators spine and facet joints,
cervical flexors
48 Gore and Forwards Standing, push chair against Shouider extensors and falr work highly mint simple abcde 12234 Roling chalr
Tasker Lean desk. Stand about 1 meter sdductors, hip area potentlafly dangerous.
behind chak, place hands on extensors/knee flexors
back of chair while kneplns (hamstrings), lumbar
elbows straight, drop hea extensors, posterior
forward between arms while Hgaments of the lumbar
keeping back stralght. Hold for spine and facet joints,
count of 10. Relax. Repeat 5 cervical extensors
times.
49 Krames Upper Back Raiss hands to shoulders. Using Scapular adductors, Scapular abductors, fair chair somewhat minl simple 1
Comm. Stretch the arms push shouiders back. ward rotators, downweard rotators,
Keep etbows down. Hold for 18 uider vertical and shouider internal rotators
seconds. Repeat 3 times. horizontal adbductors, and horizontat adductors
external rotators
S0 Austin For your Bend elbows, keeping arms S Har add . S lar abductors, poor chalr highly micro simple 1
Arms paraiel to floor, fingers In front de rotators, downward rotators,
of chast. Push arms way out to [ r vertical and shouider internal rotators
sides with arms straight. Repeat horizontal abductors and horizontal adductors

Key

1
2
3
4

S times.
*As the Dahl exercises wers translated trom Danish to English for the suthors, the if of the i was not il d
Exercise reproduces physical of VDT work d  Acute lower back pain
Exercise poses one or more safety hazards e S d and third tri s of pregnancy
Exercise stretches already overstretched structures f  Acute infl y or arthritic diti of the should:
Exercise places additional loads on lumbar and/or thoracic discs I Acute infl y or arthritic diti of the elbow/Xorearm complex
i  HandAwrist disorders, such as carpal tunnel syndrome
Acute neck pain &k Acute Isteral epicondylitis
Degammivo disc disease | Spinal stenosis
d to severe m  Arthritic conditions of the hips and/or knees

]
b
[
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Table 1. Panel 8. Shoulder Exercises (cont.)

Author Name of Exercise Instructions Muscle Groups Anatomicat Structures SpecH. Space or Conspicuous? Time Ease of Comments
Exercise Recruited Stretched of Instr. Location Regmt. Perform.
51 Joyce & Trapezius Raise arms up and to the sides, Scapular adductors, Scapular abductors, good chair highty micro simple 1
Peterson Squeeze with paims hcln? out, Squeeze ugwarc rotators, downward rotators,
shoulder blades together and shoulder vertical and shoulder internal rotators
hold 3 sec. Relax. Repeat 2 horizontal abductors, and horizontal adductors
more times, external rotators
52 LA Times Shouider Bring head into Turkey Poslition Scapular adductors, Scapuiar abductors, tak chair somewhat micro simple ]
Blade (see exercise 5). Hold arms up, upward rotators, downward rotators,
eibows bent, with paims facing shouider verticat and shoulder internal rotators
forward at shoulder height, Pull horizontal abductors, and horizontal adductors
hands back as it to touch little external rotators
fingers together. Repeat 3-5
times.
53 Joyce & Executive Lock hands behind head and Scapular adductors, Scapular abductors, good chair somewhat mini simple adf
Peterson Stretch bring elbows back. Lean back in ugwavd rotators, downward rotators,
chair, stretching and archln% shoutder vertical and shouider internal rotators
spine. Hold to count of 3. Relax. horizontal abductors. and horizontal adductors
Repeat twice. external rotators,
cervical and thoraclc
extensors
54 Pragler Exercise 8-2 Hands behind head, tuck chin in Scapular adductors, Scapular abductors, falr chair somewhat micro simple af
and push the back of the head ugwavd rotators, downward rotators,
Into the hands. Hoid that postition shoulder vertical and shoulder internal rotators
for a count of 3; relax. horizontal abductors, and horizontal adductors
external rotators,
cervical and thoracic
extensors
55 Austin Pectoral Grasp hands behind neck and Scapular adductors, Scapular abductors, good chair somewhat micro simple af
Stretch press elbows as far back as uﬁwavd rotators, downward rotators,
possible. Relax. Repeat. shoulder verticat and shouider internal rotators
horizontal abductors, and horizontal adductors
external rotators,
cervical and thoraclc
extensors
56 Oaht Unnamed Interlace fingers, turn paims Scapular adductors, Scapular abductors, . chair somewhat micro simple 1713
forward, raise arms above head, upward rotators, downward rotators,
lower them behind the neck, then shoulder flexors and shoulder internal rotators,
down in front of the body again, abductors, arm horizontal and vertical
extensors, cervical and adductors, extensors and
thoracic extensors internal rotators, scapular
adductors, downward
rotators
57 Pragier Exerclse b-2 Rotate both shoulders Scapular upward Scapular downward good chair somewhat micro simple
backwards, keeping arms rotators and adductors rotators
relaxed by sldes.
58 Pragler Exerclse b-3 Clap hands in front of body, Shoulder external Shoulder internal rotators, good chair highly micro simple 1
keeping elbows bent and tucked rotators, scapular scapular upward rotators
in by sides. adductors, downward
rotators
59 Gore and Triangle With arms by sides, turn paims Shoulder external Shoulder internal rotators, good chair somewhat mini simpie 13
Tasker outward and move arms rotators, sca; r upward rotators,
b d as far as possibl adductors, downward anterior chestwall
Hold for count of 10. Relax. rotators, horizontal
Repeat 3 times. adductor
60 Pragter Exerclse b-1 Pull shoulders back, arms at Cervical and thoracic Anterior igaments of the good chalr no micro simpie
sides. Hold for count of 3. extensors, scapular fower thotack spine,

*As the Dahl exarcises wera transtated from Danish ta Fnglish for the suthors, the

adductors, elevators
and upward rotators

Key
1 Exercise reproduces physical stresses of VDT work
Exercise poses ane or more safety hazards

2
3
4

Exarcise stretches already overstretched structures
Exercise places additional loads on lumbar and/or thoracic discs

of the was not svaiuatad
a Acute neck pain
b Degenerative disc diseaze
¢ Moderate to severe osteoporosis
d Acute lower back pain
e Second and third trimesters of pregnancy
f

Acute inflammatory or arthritic conditions of the shoulder

3—w—-

Acute inflammatory or arthritic

of the elbow/¥: ™

Hand/wrist disorders, such as carpal tunnel syndrome

Acute lateral epicondylitis
Spinal stenosis

Arthritic conditions of the hips and/or knees
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Table 1. Panel B. Shoulder Exercises (cont.)

Author Name ot Exercise Instryctions Muscle Groups Anatomical Structures Spechl. Space or Conspicuous? Time Ease of Comments
Exerclse Recruited Stretched of Instr. Location Reqmt. Perform.
61 Sauter Upper Arm Slowly open and spread arms to Shoulder external Shouider internal and fakr chalr somewhat micro simpie 13
or sides as when stretching and rotators, puk rotators, sar
{umnq.., Fold arms back adductors, downward upward rotators
oward body tightty. Repeata cotators, shoulder
few times. Internat rotators,
scapular abductors,
horizontal abductors
and adductors
62 Pragler Exercise a4 Bring arms over the back of the Scapuiar adductors, Scapular upward rotators fair chair somewhat micro moderately df
chair with the hands clasped. downward rotators ditficult
Stretch arms down towards the
floor. Hold for a count of 3 then
relax,
63 Sauter Shoulder Move forward siightly in chalr. adductors, Scapular upward rotators good chair somewhat micro simple dat
Blade Pinch Place hands on edges of chair downward rotators and abductors
behind buttocks and try to touch
elbows together behind back.
Relax and repeat a few times.
64 Pragler Exercise b-8 Push arm forward at shoulder Scapular adductors and Scapular abductors and talr chalr highly micro simple 113
height with the hand stretched downward rotators, upward rotators, shoulder
out. Repeat with the other arm. shouider extensors, fiexors, elbow extensors,
eibow fiexors, wrist wrist flexors, scapular
extensors, scapular adductors and downward
abductors and upward rotators, elbow flexors
rotators, shouider
flexors, elbow
extensors
65 Austin Upper Back Sit with hands on shouiders. Try Scapular abdi s, Scapular adductors, good chalr highly micro simple 113
Stretch 10 cross elbows in front. Relax. shoulder horlzontal shouider horizontal
Repeat. adductors, and external abductors and internal
rotators rotators
66 Austin Middie-Upper Hold right arm just above elbow abductors, Scapuiar adductors, good chair somewhat micro simple 113
Back Stretch with left hand. Gently puk elbow shoulder horlzontal shoulder horlzontat
toward left shouider. Hold 5 adductors abductors
seconds. Repeat other side.
67 Austin Hug Yourselt Cross arms in front of chest and abductors, S adductors, falr chair highly micro simple 113
reach Mfﬂlp! towards shouider horizontal shoulder horizontal
shoulder blades. adductors abductors
Key
1 E i prod! physical of VDT work Acute lower back pain
2 Exercise poses one or more satety hazards Second snd third trimesters of pragnancy
3 E i h lready hed str Acute inf y or arthritic diti of the sh
4 Exercise places additional loads on lumbar and/or thoracic discs Acute infl y or arthritic conditions of the elb m comp

o

Acute neck pain
Degenerative disc disease
Moderate to severe osteoporosis

Spinal stenosis

g-—w—==0a

Handwrist disorders, such as carpal tunnel syndrome
Acute lateral spicondylitis

Arthritic conditions of the hips and/or knees
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Table 1. Panel C. Eloow/Lower Arm Exercises.

Author Name of Exercise Instructions Muscie Groups Anatomical Structures Specif. Space or Conspicuous? Time Ease of Comments
Exercise Recruited Stretched of instr. Location Reqmt. Perform.
68 Gore and Eiftel Tower Straighten fingers and spread Finger flexors, anterior poor chair somewhat mini simple 1)
Tasker spart as far as possible. Bring Hgaments of the MP joints,
whole length of fingers together, finger adductors
but keep paims as far apart as
ossible. Hold for count of 10.
elax. Repeat 3 times.
69 Australian Exerclse 12 Raise arms above head with Shoulder flexors, Finger flexors, anterior good chair highly minl simple )
National paims and heel of hands abductors and external Ngaments of the finger
University together, Slowly pull hands rotators |oints, shouider extensors,
down in front of chest with adductors and internal
hands together. Repeat 5-10 rotators
times,
70 Gore and Paim Press Place paims together, point Finger flexors, anterior fair chair somewhat micro simple 1)
Tasker fingers to ceiling. Keeping paims ligaments of the finger joints
together, try to push heels of
hands towards floor and hold for
count of 10.
7 Daht Unnamed Place paims together and press Finger flexors, anterlor . chair somewhat micro simple ]
one hand backwards with the ligaments of the finger joints
other, Change hands.
72 Austin Wrist Flex Put eibow on table with hand Finger flexors, anterior fair chair somewhat micro simple }
raised. With other hand, ligaments of the finger joints
hyperextend wrist so that the
back of the first hand is alming
to the top of the forearm.
Aepeat with opposite hand.
73 Krames Wrist Flex Put your right elbow on a table, Finger fiexors, anterior good chair somewhat micro simple 1§
Comm, hand raised. With {our left hand, figaments of the finger joints
gently bend your right hand back
toward the forearm, Hold 5
seconds. Aepeat on the other
side.
74 Daht Unnamed Bend wrist backward. With Finger flexors, anterior . chair no micro simple 1)
other hand, grasp tips of fingers ligaments of the finger joints
and pull hand backward. Repeat
with other hand.
75 Joyce & Thumb Stretch right hand out. Gently Thumb fiexors and falr chalr somewhat mini simple 1)
Peterson Stretch il the thumb down and back. adductors
old 5 sec. Relax and repeat 2
times. Repeat with left hand,
76 Krames Wrist Hold hands In fromt of body. Wristfinger extensors, Wrist extensors and flexors poor chalr somewhat micro simple 111 3 Arm extension may
Comm, Raise and lower hands to stretch shoulder flexors actually increase
muscles in forearm. Repeat neck/s! der strain,
several times
124 Austratian Exercise 9 Uft arms forwerd, slowly clench Finger fiexors and Finger flexors and extensors good chalr somewhat mini. simple 111 Arm extension may
National fists, open and spread fingers. extensors, shouider [l Increase
University RAepeat 10-20 times. flexors nec strain,
78 Krames Finger Fan Hold hands out in front of body, Finger flexors and Finger fiexors end good chalr somewhat micro simple 113
Comm, paims down, Spread fingers extensors, finger extensors, finger adductors
apart as far as possible. Hokd for abductors
5 seconds, then make a tight fist.
Repeat 3 times.
*As the Dahl exercises were translated from Denish to English for the suthors, the of the i s was not
Key
1 Exercise reproduces physical siresses of VDT work d  Acute lower back pain
2 Exercise poses one or more safety hazards e Second and third trimesters of pregnancy
3 Exercise stretches already overstretched structures f  Acute infl y or arthritic of the should
4  Exercise places additional loads on lumbar and/or thoracic discs i Acute infl y or arthritic conditions of the elbow/foresrm complex
i Hend/wrist disorders, such as carpa! tunnel syndrome
a Acute neck pain k  Acute iaters! epicondylitis
b Degenerative disc disease i Spinal stenosis
¢ Moderate 10 severe osteoporosis m  Arthritic conditions of the hips and/or knees
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