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This paper presents an evaluation of exercises that have been recommended for the 
prevention of musculoskeletal discomfort among VDT/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. 
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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 1, the World Health Organization 
found that " . . .  musculoskeletal discomfort was 
commonplace during work with V D T s . . .  ," and that 
"injury from repeated stress to the musculoskeletal 
system is possible". In addition to the health implica- 
tions, it is likely that musculoskeletal discomfort in 
VDT work is associated with performance impair- 
merits z,3. 

A review of current literature suggests that the 
primary emphasis for reducing musculoskeletal strain 
m VDT work has been on improving the workstation/ 
environment by applying well-established ergonomic 
principles 4-7. However, Winkel 8 suggests that ergo- 

Reprint requests should be directed to the second author at the 
following address: Naomi Swanson, NIOSH, Taft Laboratories, 4676 
Columbia Parkway, Cincinnati, OH 45226, USA. 

nomically designed workstations are an incomplete 
prescription for preventing musculoskeletal discomfort 
in VDT work because they do not correct for a major 
contributory factor, namely, constrained postures. 
Constrained sedentary postures during VDT work may 
create static 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 musculoskeletal 
discomfort in VDT work 9'1°. What is needed, accord- 
ing to Winkel, is more dynamic activity to relieve the 
stresses of sedentary work 8. 

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 study 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 (ie, 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 easily 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 ~1 
2 Australian National University 12 
3 Australian Occupational Health and Safety Unit 13 
4 Dah114 
5 Emanuel and Glonek 15 
6 Gore and Tasker 16 
7 Joyce and Peterson 17-19 
8 Krames Communication 2°'2~ 
9 Lacey 22 

10 Lee and Humphrey 23 
11 Lee and Waikar 24 
12 Los Angeles Times 25 
13 Pragier ~6 
14 Sauter et al/ 

Two of the programmes ~5"23 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 23 was not evaluated since it is 
identical to that of Emanuel and Glonek ~5, except for 

the duration of the exercises. The exercises of the 
Australian Occupational Safety and Health Unit ~3 were 
general relaxation exercises which did not target 
specific muscle groups. 

Three sources 16-2~ offered multiple exercise pro- 
grammes. Gore and Tasker ~6 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 ~7-~9 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 2°'2~ . 
Similarly, because the majority of the Lee and Waikar z4 
exercises were identical to those of Emanuel and 
Glonek ~5, only the Lee and Waikar exercises which did 
not duplicate those of Emanuel and Glonek were 
included in the analysis. 

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

Evaluation procedure Table 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 evaluation 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 
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A review of physical exercises for VDT operators 

Table 2. Proportion of exercises, by body part, falling within each of the useability assessment categories. 

Specificity Location Conspicuousness Time Requirement Ease of 
of Instructions Performance 

Good Fair Poor Chair Work Extra No Some- Highly Micro Mini Major Simple Mod. Difficult 
Area Work what Dif- 

Area ficult 

Neck 0.61 0.35 0.04 0.92 0.08 0.00 0.24 0.68 0.08 0.52 0.48 0.00 1.00 0.00 0.00 
Shoulder 0.56 0.38 0.05 0.95 0.05 0.00 0.02 0.52 0.45 0.64 0.36 0.00 0.95 0.02 0.02 
Elbow/Lower 
Arm 0.53 0.33 0.13 1.00 0.00 0.00 0.28 0.61 0.11 0.61 0.39 0.00 1.00 0.00 0.00 
Lower Back/ 
Hip 0.78 0.17 0.04 0.68 0.32 0.00 0.16 0.20 0.64 0.40 0.60 0.00 0.60 0.24 0.16 
Knee/Lower 
Leg 0.69 0.23 0.08 0.24 0.71 0.06 0.24 0.24 0.53 0.24 0.71 0.06 0.59 0.29 0.12 

All Exercises 0.63 0.31 0.06 0.80 0.19 0.01 0.16 0.46 0.38 0.51 0.48 0.01 0.85 0.09 0.06 

all are suitable for performance at the workstation, or 
even in the workplace. Each exercise was categorized 
according to the location most suitable for perform- 
ance. Three categories were utilized: chair, work area 
and extra-work area. 

• Chair The exercise can be performed while seated at 
the workstation. 

• Work area The exercise can be performed in close 
proximity to the workstation. 

• Extra-work area The exercise does not lend itself to 
performance at the work area due to the required 
postures, or the inappropriateness of work attire for 
such an activity. 

Conspicuousness This dimension is important because 
it addresses the issues of modesty and fear of embar- 
rassment. Highly conspicuous exercises may be less 
likely to be accepted by VDT users, or may not be 
performed as instructed. Three categories were defined: 
highly conspicuous, somewhat conspicuous, or not 
conspicuous. 

• Highly conspicuous Potentially embarrassing to the 
user or dramatically different from routine move- 
ments. 

• Somewhat conspicuous Somewhat obvious to others, 
but socially acceptable and not embarrassing because 
of the similarity to common movements (eg, 
spontaneous stretch associated with fatigue). 

• Not conspicuous Neither obvious nor embarrassing. 

Time requirement~disruption of the work process The 
exercises varied in the amount of time required to 

perform them, or in the degree to which they could 
interrupt work. Excessive or repeated disruption of 
work may interfere with the work rhythm and impair 
performance, leading to lack of acceptance by 
employers or individual VDT users. Three categories 
were defined: microbreaks, minibreaks and major 
breaks. 

• Microbreak Very short break required (ie, less than 
10--15 s), entailing no significant interruption of 
work. 

• Minibreak A break of less than 1-2 min in duration 
is required; interruption of the work task is usually 
necessary. 

• Major break The exercises can be performed only 
during a formal break from the task/work area lasting 
several minutes or more. 

Ease of learning and performance This dimension 
refers to the complexity of the exercises, a factor also 
potentially affecting acceptance and performance of the 
exercise routine by VDT users. Three rating categories 
were defined: simple, moderately difficult, or difficult. 

Physiotherapeutic assessment 
The potential for three types of problems was 

considered in the analysis of each exercise. The 
'Comments '  column in Table 1 notes limitations 
pertinent to these issues (see also Table 3) 

Aggravation of pre-existing health conditions Some 
medical conditions (eg, acute low back pain) may be 
aggravated by exercise or may limit performance of an 

Table 3. Proportion of exercises, by body part, fall ing within each of the physiotherapeutic assessment categories. 

Reprods physical Stretches over- Places addit ional 
stresses of VDT work stretched structures loads on discs 

Poses one or more Health contra- 
safety hazards indications 

Neck 0.36 
Shoulder 0.45 
Elbow/Lower Arm 0.39 
Lower Back/Hip 0.60 
Knee/Lower Leg 0.06 

0.44 0.40 0.00 0.72 
0.50 0.05 0.07 0.93 
0.33 0.00 0.00 1.00 
0.40 0.68 0.36 1.00 
0.00 0.23 0.41 0.82 

All Exercises 0.40 0.38 0.26 0.15 0.90 
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exercise. These conditions are noted in the 'Comments' 
column of Table 1. 

Replication~exacerbation of physical stresses associated 
with the task Some exercises reproduce or exacerbate 
postural or biomechanical demands of the job. 
Examples are exercises which stretch spinal muscles 
and ligaments already overstretched as a result of 
sitting for long periods in a fixed spinal posture, or wrist 
hyperextension-flexion exercises which may exacerbate 
the physical demands of keyboard work. 

Safety~therapeutic~performance issues Exercises were 
also analysed for their potential to create a safety 
hazard when performed in an office setting (eg, use of 
mobile office furniture as props), or by certain popula- 
tions of users (eg, obese or pregnant individuals). 
Additionally, it was noted when an exercise would be 
awkward or impossible to perform in typical women's 
office attire (eg, dress or skirt; high heels). 

The usability o f  physiotherapeutic-safety judge- 
ments were arrived at by consensus among the authors. 
The authors first performed the evaluations individu- 
ally, then met as a group to resolve any differences. 
(Each author's area of expertise is as follows: K Lee, 
biomechanics; N Swanson and S Sauter, office ergo- 
nomics; R Wickstrom, biomechanics and physical 
therapy (RPT); A Waikar, biomechanics; M. Mangum, 
exercise physiology.) 

Results  

Nature of the exercises 
The exercises were rather unevenly distributed 

among the classified body parts: neck (n = 25), 
shoulder (n = 42), elbow/lower arm (n = 18), lower 
back/hip (n = 25) and knee/lower leg (n = 17). For the 
most part, the underlying objectives of the evaluated 
exercises were to relax or stretch chronically tense 
muscles, to increase flexibility or mobility, and to 
improve circulation. 

Usability and physiotherapeutic assessments 
Below is a summary of the usability and physio- 

therapeutic ratings for the exercises, organized accord- 
ing to targeted body part. The specific rating of each of 
the 127 exercises on all usability and physiotherapeutic 
dimensions is presented in Table 1. Tables 2 and 3 give 
the proportion of exercises receiving each rating within 
each usability/physiotherapeutic dimension (also 
organized according to targeted body part). 

Implicit in our evaluation is the assumption that 
those exercises that are least conspicuous, disruptive 
and most easily performed (preferably at the work 
station) are most likely to be adopted in a typical office 
workplace. Our assessment of the utility of these 
exercises may vary somewhat depending upon 
employers' willingness to set aside special breaks and 
places for individual or group exercises by workers. 
However, even then, some workers may not perform 
the exercises because of embarrassment or difficulty in 
performance. 

Neck exercises (Table 1, panel A) 
Usability assessment There are 25 neck and upper-back 
exercises designed to offset problems that are very 
common to VDT operation such as stiffness or soreness 
associated with long-term shoulder retraction during 
data entry tasks. All exercises can be performed easily, 
61% had good instructions, and all but two (1, 18) can 
be performed while seated. Approximately half (52%) 
of the exercises can be performed without significant 
disruption of the work routine, and most (92%) were 
judged to be fairly inconspicuous (ie, mimicked natural 
movements). 

Physiotherapeutic assessment Some of the exercises 
may be somewhat uncomfortable or difficult to perform 
by individuals with acute neck pain, degenerative disc 
disease, osteoporosis, etc. Over one third (36%) of the 
exercises reproduced the physical stresses of VDT 
work, most further stretching muscles and ligaments 
which were already overstretched owing to sitting in a 
flexed spinal posture for long periods of time. Addi- 
tionally, over one third (40%) of the exercises may 
place additional loads on already loaded cervical and 
thoracic discs. 

Shoulder exercises (Table 1, panel B) 
Usability assessment There are 42 shoulder exercises 
designed to stretch and relieve tension in the upper 
back and to enhance the range of motion of the 
shoulders. Over half (56%) of the exercises have good 
instructions and all but two exercises (38, 48) can be 
performed while seated. However, one third (36%) of 
the exercises are somewhat disruptive of work since 
they require several minutes to perform, and nearly 
half (45%) of the exercises were judged to be highly 
conspicuous. All but two exercises (43, 62) are simple 
to perform. 

Physiotherapeutic assessment Most (88%) of the 
shoulder exercises may be contraindicated for indi- 
viduals with acute inflammatory or arthritic conditions 
of the shoulder (see, for example, Figure 1 (a)). Nearly 
half (45%) of the exercises reproduce some of the 
physical stresses of VDT work, primarily in further 
stretching chronically stretched structures. Three 
exercises (46-48), all of which require the use of a chair 
as a prop, pose potential safety hazards because the 
required exercise movements may cause the chair to 
roll, or to tip backwards. 

Elbow/lower arm exercises (Table 1, panel C) 
Usability assessment There are 18 elbow/lower arm 
exercises, many designed to enhance the flexibility of 
the fingers and wrists. About half (53%) have good 
instructions, all can be performed while seated, and 
many (61%) can be performed without significant 
disruption of the work routine since they require only a 
few seconds to perform. Most (89%) of the exercises 
are inconspicuous or only moderately conspicuous. 
None are difficult to perform. 

Physiotherapeutic assessment Most (83%) of the 
exercises may be problematic for individuals with hand/ 
wrist disorders owing to the extreme postural angles 
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a b c 

Figure 1 Examples of exercises which (a) had the potential to exacerbate existing health conditions, (b) replicated the stresses of 
VDT work, or (c) posed potential safety hazards 

created in the performance of the exercises. For 
example, exercises 72-74 require that the wrist of one 
arm be manually hyperextended with the other hand. 
Additionally, most of the exercises may be contra- 
indicated for individuals with arthritic conditions of the 
hands and wrist, and several others (76, 77, 81-83) may 
be contraindicated for those with lateral epicondylitis 
or inflammatory conditions of the shoulder. Addition- 
ally, three exercises (76, 77, 82) involve static arm 
extensions of some duration which may actually 
exacerbate the neck/shoulder strain arising from VDT 
work. 

Lower back/hip exercises (Table 1, panel D) 
Usability assessment There are 25 lower back/hip 
exercises designed mainly to stretch the muscles that 
act directly on the vertebral column (eg, the erector 
spinae), and also muscles that act as prime movers 
elsewhere, but impact on the vertebral column and 
lower back (eg, the hamstrings). The majority (78%) of 
the exercises had good instructions. However, many 
are potentially disruptive owing to time and posture 
requirements (standing, upper body movement). 
Nearly two thirds (60%) required a break of several 
minutes to perform, and 64% were judged to be highly 
conspicuous. Only four (92-95) were inconspicuous. 
Over one third (40%) of the exercises are moderately 
difficult or difficult to perform, especially for obese 
people, as these exercises involve touching the toes, or 
lifting the legs to the chest, from a seated position. 

Physiotherapeutic assessment All of the exercises may 
be contraindicated for individuals with low back pain, 
degenerative disc disease or osteoporosis, or for 
women in the second or third trimesters of pregnancy, 
as extreme flexion or extensien of the lumbar region is 
often required. A number of the exercises (60%) 

reproduce the physical stresses of VDT work, primarily 
in producing additional loads to the lumbar region (see 
Figure 1 (b)). Over one third (36%) of the exercises 
posed safety-,hazards owing to the potential for an office 
chair, which 'is used as a support, to roll while the 
exercise is being performed (see Figure 1 (c)). 
Additionally, four exercises (87-89, 96) would he 
difficult to perform in most women's semi-formal office 
attire. 

Knee/lower leg exercises (Table 1, panel E) 
Usability assessment There are 17 knee/lower leg 
exercises. The primary intent of these exercises is to 
stretch muscles and to offset poor circulation associated 
with prolonged sitting and constrained postures. Nearly 
three quarters (69%) of the exercises had good instruc- 
tions. However, all would disrupt work to some extent 
since either minibreaks, a standing posture, or use of 
both hands is required. Over half of the exercises 
(53%) are highly conspicuous and 41% are moderately 
difficult or difficult to perform. 

Physiotherapeutic assessment Over half of the exercises 
(64%) are contraindicated for individuals with arthritic 
conditions of the hips and/or knees. Additionally, 
exercises 111 and 113-15 create the potential for a fall if 
adequate support is not provided during performance, 
and eight exercises (111,113-15, 119-121,124) would 
be difficult or impossible to perform for individuals 
wearing high heels or typical women's office attire. 

Discussion 
In general, the results of this evaluation showed that 

a considerable number of exercises recommended for 
VDT users have some features which would facilitate 
their acceptance and performance in a typical office 
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workplace. For example, the instructions for the 
majority of the exercises were clear, and most of the 
exercises were simple to perform. 

The neck and elbow/lower arm exercises had the best 
overall evaluations on the five usability criteria. Most 
had clear instructions (58%), could be performed 
without leaving the chair (95%), were inconspicuous, 
or mimicked natural body movements (91%), could be 
performed in a brief period of time (56%), and were 
simple to perform (100%). On the other hand, the 
majority of the lower back/hip and knee/lower leg 
exercises were disruptive because they were highly 
conspicuous (58%) and/or required interruption of the 
work task to perform (ie, required standing posture or 
several minutes to perform). The shoulder exercises 
were intermediate in that they were judged positively 
on all the usability criteria except conspicuousness. A 
large number of the shoulder exercises (45%) were 
highly conspicuous, primarily because of the arm 
movements required. 

Surprisingly, quite a high proportion (90%) of the 
exercises may be contraindicated for individuals with 
one or more acute or chronic musculoskeletal disorders, 
such as osteoporosis or lower back pain. Individuals 
with such conditions are advised to seek medical 
approval before performing these exercises. Of especial 
concern, however, was the finding that more than a 
third of the exercises (40%) appeared to reproduce or 
exacerbate some of the physical or biomechanical 
demands of VDT work, and that one out of seven 
exercises posed one or more safety hazards. The 
majority of these safety hazards were posed by the 
lower back/hip and knee/lower leg exercises. More than 
half (60%) of the back/hip exercises, and nearly half 
(45 %) of the shoulder exercises, replicated the physical 
demands of VDT work, primarily through further 
stretching of already overstretched muscles of the spine 
and upper back. 

Because the literature shows that musculoskeletal 
discomfort in VDT/clerical work is particularly, acute 
for the back, neck and shoulder regions 27-29 it is 
especially important that exercises for these regions 
satisfy basic design requirements facilitating their 
performance in the office environment. The present 
findings are not very promising in this regard. Many of 
the shoulder and back exercises were highly conspicuous 
and disruptive of the work process, and thus may meet 
with resistance by workers. More worrying was the 
finding that more than a third of the back exercises 
appeared unsafe to perform, and a sizable number of 
the neck, shoulder and back exercises (36--60%) 
appeared to exacerbate, rather than counteract, the 
physical/biomechanical stresses of VDT work. Appar- 
ently, the development of many of these exercises has 
proceeded without sufficient appreciation for office 
biomechanical and safety concerns. 

While usability and safety criteria should be con- 
sidered when designing an exercise programme for 
VDT users, to be fully effective the exercises must 
additionally combat the full range of musculoskeletal 
stressors encountered in VDT work. These stressors, 
and thus the best combination of exercises, will vary to 

Figure 2 Muscle groups commonly requiring relaxation or 
activation after periods of continuous VDT work. 
(a) Chronically tensed scapular elevators require stretching 
and relaxation. (b) Spinal extensors of the lumbar, thoracic 
and cervical regions are overstretched and require activation. 
(c) Muscles of the anterior thoracic region are shortened and 
require stretching. (d) Forearm flexors are chronically tensed 
and shortened, and require stretching and relaxation 

some extent according to the type of task performed. 
Tabl:e 1 was designed to present the results of our 
analysis in a manner which facilitates the selection of 
individual exercises for an exercise programme for 
VDT users. Following an analysis of the task to 
determine the muscles stressed by task demands, the 
"muscle groups" and "anatomical structures" columns 
of Table 1 can be consulted to select exercises to 
counteract these stressors. For example, Figure 2 
illustrates a posture often assumed during VDT work. 
This posture results in chronically tensed muscles in the 
shoulders (ie, scapular elevators), forearms (ie, fore- 
arm flexors) and chest (ie, anterior thoracic muscles), 
as well as overstretched muscles of the back (ie, 
lumbar, thoracic and cervical regions). Table 1 can be 
consulted to identify exercises which stretch the 
chronically tensed muscles in the shoulders, forearms 
and chest, or contract the chronically stretched muscles 
of the back. 

Regardless of the specific muscuioskeletal stressors 
imposed by a particular VDT task, there are 'generic' 
stressors common to most VDT work (ie, constrained 
postures which impart static loads to the neck, back, 
shoulders and upper extremities, and which impair 
venous return from the lower extremities). To counter- 
act these generic stressors, any exercise programme for 
VDT users should include the following components: 

1 stretching of chronically shortened and tensed 
muscles to improve flexibility and circulation, and to 
reduce muscle fatigue; 
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2 mobilization of the spine to help relieve stress on the 
lower back muscles and reduce compressive forces at 
intervertebral discs; 

3 strengthening or contraction of chronically stretched 
and weakened muscles to increase resistance to 
fatigue and discomfort, and to promote better  
posture; 

4 improvement of venous return from lower 
extremities. 

The exercise programmes evaluated here focused 
primarily on the first of these components  (stretching/ 
relaxation), and often failed to address the remainder 
adequately. There is some evidence that strengthening 
exercises may be more useful than flexibility/relaxation 
exercises in preventing musculoskeletal discomfort in 
VDT users 3°. However, such exercises are likely to be 
far more intrusive and demanding than flexibility or 
relaxation exercises, and require special employer- 
designated breaks and exercise areas. 
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