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Introduction
Little is known of the contribution of factors outside of work to 

the development of disorders of the upper limbs. Some sporting 
activities are commonly thought to have an association, but there is 
little epidemiological evidence to support these beliefs. �e same is 
true of hobbies such as knitting. �e role of so� tissue mechanisms 
of trauma and injury to the so� tissues of the upper limbs has been 
reviewed extensively elsewhere. Developments in the understanding 
of muscle pain and injury would seem to be particularly relevant to 
the non-speci�c disorders [1]. If the pattern of pain and resultant 
behaviour is to be fully understood the mechanisms by which skeletal 
muscle can become damaged must be seen in the context of the system 
as a whole rather than as discrete entities. Low level continuous 
contractions and static load on the musculoskeletal system may 
produce changes in the muscle that lead to chronic muscle pain [2]. 
�e role of intramuscular pressure is important but has yet to be fully 
explained. Small amounts of shoulder abduction or �exion can cause 
large increases in intramuscular pressure. �e occluded and impaired 
blood �ow may lead to chronic muscle damage. Although most reports 
of muscle disorders seem to be of those in the shoulder and neck, other 
examination procedures enable reporting of muscle disorders of the 
wrist, and in particular the extensors [3]. Static load on nerve tissue 
may be critical at relatively low pressure, for example 4000-8000 Pa, 
pressure in the carpal tunnel with the wrist �exed and extended may 
approach these values. 

Discussion
�e recruitment patterns of motor units in speci�c muscles suggest 

that units may become overloaded even at very low levels of static 
loading during contractions of long duration. Changes in slow motor 
units in patients with chronic muscle pain have been shown. Pain may 
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hyperre�exia. Its primary action is musculotrophic acting directly on 
the bladder muscle as an antispasmodic agent. Its secondary action is 
neurotrophic acting on muscarinic receptors. �e predominant 
stimulus to bladder contraction is parasympathetic, cholinergic-ally 
mediated innervation. Oxybutynin produces systemic cholinergic 
e�ects, most commonly dry mouth, blurred vision, and constipation. 
�ough lacking speci�city in outcome measures, many studies have 
found associations between factors within the work system and 
disorders of the neck and shoulder. Both physical and psychosocial 
work system factors show signi�cant associations, but the strongest 
associations have been found with physical factors at work.26 
Cumulative exposure also seems to have an e�ect [8]. In two studies of 
lateral epicondylitis, risk was six fold greater in exposed groups than 
controls. Exposure in the groups was de�ned as strenuous work 
requiring use of the muscle tendon structures of the upper limb. In 
another study, more strenuous work led to the reporting of more 
symptoms, but clinical examination showed a similar prevalence in 
groups doing strenuous and non-strenuous work. Other research, 
however, did not support work related aetiology. Unfortunately, none 
of these studies considered exposure with regard to the extensor 
muscles of the forearm or cumulative exposure. �ough this condition 
is o�en known as tennis elbow, there are few studies of the role of 
tennis in such disorders. Studies of non-speci�c conditions tend not to 
have speci�c outcome measures [9]. Many have used symptom 
questionnaires, and then used symptoms of pain and discomfort at 
speci�c body sites to assess the strength of association to work related 
factors. Some studies have re�ected on the lack of an identi�able 
pathological basis for these disorders coupled with the uncharacteristic 
pain patterns. �e reported pain may arise from muscle or tendons, 
and psychological events may be contributing to patterns of pain 
reporting and subsequent chronic pain. Although some studies have 
considered the potential protective e�ect of work, 16 there is 
considerable evidence that carpal tunnel syndrome is strongly 
associated with several factors in the work system. �is is consistent 
with the probable mechanisms leading to the syndrome namely, the 
stretching or compression of the median nerve at the wrist, and 
ischaemia. �is, coupled with the increase in pressure in the carpal 
tunnel when the wrist is in extreme postures, helps clarify the process 
leading to the syndrome [10]. Current epidemiological evidence is 
o�en based on studies with weak designs. �e consistency in the results, 
however, strongly supports a relation with factors arising from work. 
Here, I review evidence on selected disorders that provide insights into 
the associations and aetiology of this group of disorders. �e diseases of 
person’s incident to this cra� arise from three cause �rst constant 
sitting, second the perpetual motion of the hand in the same manner, 
and thirdly the attention and application of the mind. Constant writing 
also considerably fatigues the hand and whole arm on account of the 
continual and almost tense tension of the muscles and tendons. I knew 
a man who, by perpetual writing, began �rst to complain of an excessive 
weariness of his whole right arm, which could be removed by no 
medicines, and which was at last succeeded by a perfect palsy of the 
whole arm. People working with �exed wrists and those working with 
extended wrists had odds ratios and respectively, whereas industrial 
workers exposed to jobs requiring high force and high repetition had 
an odds ratio compared with those doing light work. Others have also 
reported signi�cant �ndings. Using hand held vibrating tools also 

increases the risk, as does repetition of wrist movements. Most of these 
studies have controlled for age and sex, where feasible. �e most 
important work system factors are prolonged static muscle load; highly 
repetitive and monotonous work, high force exertions or mechanical 
compression of tissues, especially at the hand, use of vibrating 
equipment and tools; and work with many deadlines and little control 
Surprisingly few objective data or epidemiological studies exist on the 
importance of individual factors, systemic conditions, and activities 
outside work Management of the conditions is enhanced through early 
reporting or presentation and liaison in the workplace. 

Conclusion
�e most important work system factors are prolonged static muscle 

load; highly repetitive and monotonous work, high force exertions 
or mechanical compression of tissues, especially at the hand, use of 
vibrating equipment and tools; and work with many deadlines and 
little control Surprisingly few objective data or epidemiological studies 
exist on the importance of individual factors, systemic conditions, and 
activities outside work Management of the conditions is enhanced 
through early reporting or presentation and liaison in the workplace. 
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