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A. ABSTRACT 

There is growing evidence to indicate that women's experience with occupational 

repetitive strain injuries (RSI) is different from that of men. Women are reported to 

experience higher rates of occupational RSI and have more widespread and diverse RSI 

symptoms and longer time loss due to occupational RSI than men. The purpose of this 

study was to describe and compare the frequency of  occupational RSI in Manitoba, 

Canada by gender in terms of age, industry, occupation, diagnosis, body part affected, 

severity of injury, disability outcorne, rnedical treatment and compensation assistance 

received . 

A manual file review of a stratified sample of time loss upper lirnb workers 

compensation injury claims settled in 1991 was undertaken to  identify occupational 

RSls. Information was obtained on age, gender, occupation, industry, time loss, 

claims cost, diagnosis, medical management and workers compensation board (WCB) 

intervention. Incidence rates were generated by extrapolating the number of found RSI 

WCB claims to the entire claims population and using the employed labour force of 

Manitoba for 1991 as the population at risk. 

Contrary to the findings of other studies using compensation claims data, there was 

no significant difference in the overall occupational RSI rate for wornen and men 

(0.76/1000 fernale workers vs. 0.7311000 male workers). Greater variation was 

observed among the industrial and occupational categories than between men and 
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women within an occupation or industry group. Women had significantly higher 

occupational RSI rates than men for the meat & poultry (38.6611 000 female workers 

vs. 1 7.69/1000 male workers) and government service industries (1 /IO00 vs. 

0.34/1000) and for the processing (1 9.8OllOOO vs. 8.47/1000) and construction 

trades (5.3311 000 vs. 0.82/1000) occupations. Men had significantly higher rates in 

the assembling and repairing occupations (5.22/1000) than women (3.3211 000). 

Women remained on workers compensation benefits for longer periods of time than 

did men (on average 76.8 days vs. 66.5 days): this difference was observed only in 

the first two months of tirne loss after which men and women were equally 

represented in time loss greater than 40 days. Proportionately more men than women 

experienced occupational RSI to their shoulders (26.4% vs. 1 1 %) and elbows (21 5% 

vs. 9%); while more women than men suffered occupational RSI injuries to their wrists 

(39.7% vs. 25%). 

The greater variation in rates found among industries and occupations than between 

genders within occupation or industry suggest that the type of work one performs has 

a greater influence on the likelihood of developing an occupational RSI than does one's 

gender. Significant differences found in the body part injured likely reflect the different 

type of work men and women perform. The gender difference found in length of time 

loss could be a result of a number of factors including injury severity, work availability, 

or psychosocial factors. 
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I INTRODUCTION 

Occupationally related repetïtive strain injuries (RSls) have become an increasing 

concern in Canada, as in other countries. In Ontario, the incidence and frequency of 

occupational RSI claims allowed by the Ontario Workers Compensation Board nearly 

doubled from 1986 t o  1991 (Ashbury 1995). The average occupational RSI 

compensation daim is more costly and the amount of  time lost from work is longer 

than that for other traumatic musculoskeletal injury daims (Yassi et al 1996; Brogmus 

et al 1996; Cheadle et al 1994; Webster and Snook 1994). In British Columbia, the 

long term cost of occupational RSI claims is estimated to  be in excess of $31,000,000 

(Workers Compensation Board of British Columbia, unpublished data). 

There are a growing number of studies suggesting that women experience both higher 

rates of occupational RSI than men and that these rates are increasing faster for 

women (Ashbury 1995; Franklin et al 1991; Tanaka et al 1988; Gun 1990). 

There is also evidence to  suggest that women's experience with RSls is different from 

that of men. For example, women have been reported to suffer longer time loss 

attributable to  RSls (Ashbury 1995), and to  experience more widespread and diverse 

RSI symptoms (Champion et al 1986) than do men. Women also report to experience 

proportionately more occupational RSls to neck and shoulders (Viikari-Juntura 19791 

than men; while men proportionately are more likely to  develop occupational RSls to 

the elbow in the form o f  epicondylitis (Champion et al 1986). 
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Hypotheses to explain gender differences can be divided into those that emphasize 

biological causes and those that emphasis environmental effects. One category of 

hypotheses is that the biological differences between men and women, such as 

differences in hormonal factors, the ratio of body fat to muscle. or body size. cause 

men and women to react differently to similar working conditions (Nathan et al 1996; 

Dimberg et al 1989; Cannon et al 1 98 1 ; Dekel et al 1 980; Oldberg 1 973; Leach and 

Odom 1968; Phalen 1966). The competing explanation is that environmental 

differences in working conditions between women and men account for the differences 

in occupational RSI (Messing 1991 ; Dimberg et al 1989; Mergler e t  al 1987). 

These two sets of  explanations have different implications for prevention strategies 

and public policy. If the gender difference is thought to be primarily environmental in 

origin, then workplace-based prevention rneasures are more likely to be undertaken 

which would include work station redesign, work reorganization, and worker training. 

If, however, the differences are thought to be biological in origin, then prevention 

measures could include selection of specific types of workers for specific tasks, 

resulting in the possible exclusion of women or men from certain jobs. 

Few studies have specifically exarnined the gender differences in occupational RSI 

beyond comparing occupational RSI rates in various occupations or industries. As 

such, comprehensive analyses of gender differences with respect to specific body part 

injured, diagnosis, severity of injury. medical treatmant received and disability 
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outcomes are lacking. The purpose of this study was to conduct an analysis of gender 

differences with respect to the incidence, distribution, determinants and outcome of 

occupational RSI in Manitoba. 

To accomplish this, Manitoba Workers Compensation Board (WCB) claim data were 

used. WCB databases constitute the single most comprehensive source of 

occupational injury data (Spiegel and Yassi 1991). The specific objectives of the 

present study were: 

1 ) to describe and compare the frequency of upper-extremity occupational RSI 

in Manitoba by gender in terms of age, industry, occupation, diagnosis, body part 

affected, length of time loss, medical treatrnent, compensation assistance received, 

and disability outcomes; 

2) to develop and compare gender upper-extremity occupational RSI rates within 

industry and occupational groups; and 

3) to determine whether the gender differences that do exist are greater than 

the differences between the various industrial and occupational groups. 

To meet these objectives, the following hypotheses were tested: 

1 ) that women will experience more ORSI than men, 

2) that the higher rates in women are due to environmental factors (the nature 

of their work), and 

3) that there will be significant differences between the genders for: diagnoses 
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of RSI, anatomical location, length of time loss, medical treatment received, 

compensation assistance received, and return to work status. 



II BACKGROUND 

This Iiterature review is divided into three parts: 

1. The first part provides an overview and explanation of repetitive strain injury 

and a description of the extent of the problem. 

2. Nea, the gender differences in occupational RSI and the  various theories to 

account for these diffetences are examined. 

3. Last, various controversies surrounding repetitive strain injury are presented. 

II. 1 Overview 

The term "Repetitive Strain Injuries" (RSI) is not a medical diagnosis, but an umbrella 

term used to describe a variety of well-defined soft tissue disorders in which 

discomfort, pain, and functional impairments are caused, precipitated, or aggravated 

by highly repetitive work functions, constrained postures and/or forceful movements 

(Guidotti 1992; Gerr 1991; Chaterjee; Silverstein et al 1986). RSI may be seen in 

workers, athletes (Herring and Nikon 1987), homemakers (Delgrosso and Boillat 1991 ; 

Birkbeck and Beer 1975), and musicians (Fry 1986a; Hochberg 1983). 

II 1 1 Classification . 
Several specific disorders fall within the general term of "repetitive strain injury". They 

include disorders of the musculoskeletal or peripheral nervous system. Some are well- 

defined medical diagnoses such as carpal tunnel syndrome (CTS), epicondylitis, 
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bicipital tenosynovitis, rotator cuff or supraspinatus tendonitis. De Quervain's disease, 

trigger fingerlthurnb, and thoracic outlet syndrome (Armstrong et al 1982; Cannon et  

al 1 98 1 ; Kurppa et al 1979; Luopajarvi et al 1979; Chatterjee, 1 987). Other RSI 

disorders are more diffuse syndromes such as myofascial disorders, fibromyalgia. and 

chronic pain syndrome (Miller and Topliss 1 988). 

Although the term repetitive strain injury was f i n t  suggested in Australia in 1984, it 

has been argued that the term "repetitive strain injury" is unsatisfactory because it 

implies that a strain type of injury has been caused by repetitive movement. In fact 

RSI can be caused by many ergonomie factors (including force. awkward posture and 

vibration). In some cases no strain injury can be detected (McDermott 1986). 

Other common terms used for RSI include cumulative trauma disorder (Armstrong et 

al 1982), which is mostly used in the USA; occupational cervicobrachial disorder 

(Maeda et al 1982) mostly used in Japan; work-related upper limb disorder used in the 

UK (Reilly 1 995). occupational overuse syndrome (Ferguson 1 984); industrial 

orthopaedics and occupational rheumatic diseases (Sikorshi 1988; Kuorinka and 

Kos kinen 1 979) or disorders associated with repeated trauma (Tanaka et al 1 995). 

Other terms such as regional musculoskeletal disorder, musculoskeletal disorders of 

occupational origin, soft tissue disorders of occupational origin and workplace upper 

iimb disorders have been suggested (Gerr et al 1991; Chatterjee 1992). It has been 

proposed that the well-defined entities such as CTS and tendinitis be used instead 
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when attempting to relate occupational factors to musculoskeletal health outcomes 

(Gerr et al 1991). Nevertheless, RSI continues to be used within the Canadian 

occupational health setting because there is general recognition that it refers to soft 

tissue conditions which develop over time due to tepeated exertions and movements 

of the body or work in a fixed position. In this paper the term occupational repetitive 

strain injuries or occupational RSI will be used to cover injuries and diseases of the 

musculoskeletal system (mainly upper limbs, shoulders and neck) which have a proven 

or Iikely work-related causal component. 

11.1.2 Historical Pers~ective 

Medical diagnoses of occupational RSI have existed for over 250 years. Ramazzini, 

in 171 7, first described health problems appearing in workers who did "certain violent 

and irregular motions and unnatural postures of the body . . ." (Ramazzini 171 7 cited 

in Armstrong 1986). In 1893, Gray's Anatomy gave a description of a condition called 

washerwomanws strain, later to be known as De Quervain's disease (Armstrong et al 

1987). Clinical conditions remarkabfy similar to present day RSls were reported in the 

medical literature as early as 1830 (Fry 1986b). Accounts of work-related 

tenosynovitis had been reported by the middle of this century (Conn 1931 ; Howard 

1 937; Pozner 1 942; Flowerdew and Bode 1942; Thompson et al 1951 ). A common 

cause often cited was unaccustomed or resumption of work tasks involving highly 

repetitive or intense muscular action. Tenosynovitis arising from frequent repetitive 

motions or vibrations was being recognized as a cornpensable condition as early as 
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1 929 (Conn 1 931 ). Conn (1 931 ) estimated that tenosynovitis accounted for 1 % of 

the total days lost from al1 causes in 1930, which was an increase from 0.1 5% in 

1929. a year of full employment. Pouier (1 942) noted that at least 10% of soldiers 

became disabled from tenosynovitis while harvesting. Reed and Harcourt (1 943) 

reported 70 cases of tenosynovitis. accounting for 0.54% of al1 visits to an industrial 

clinic. Strains, contusions and repeated motions were thought to be the causal 

factors. Thompson and others (1951) reported that 40 cases of tendinitis and 

tenosynovitis occurred annually in a motor factory, with an average of 21 lost work 

days per case. 

By the 1960's the literature began de-emphasizing unaccustomed or change in working 

conditions as a major etiological factor and began focusing on the repetitive nature of 

the work (Hymovich and Lindholm 1966; Ferguson 1971; Maeda 1977). Other 

etiological factors were postulated such as tool design, static working posture and 

social and organizational factors. Higher rates of the disorders among wornen were 

beginning to be noted, most likely reflecting the increased entry of wornen into the 

processing occupations and the increased mechankation of work. Preventive 

measures were also proposed during this time (Hymovich and Lindholm 1966; Tichauer 

and Lubbock 1 966; Ferguson 1 971 ). 



Il. 1.3 Nature of the Problem 

(a) Incidence and Prevalence of Occupational RSI 

The overall prevalence and incidence rate of occupational RSI is unknown, however 

reports from studies of individual work sites suggest that occupational RSls are 

increasing and are a major cause of lost work days. For example, occupational RSls 

of the upper Iimb have been estimated to be between 2% and 4% of al1 compensation 

claims (Yassi et al 1996; Brogmus 1996). The Bureau of  Labor Statistics (BLS) 

reported that injuries and illnesses resulting from repetitive motion accounted for 4.2% 

of al1 lost time cases in the United States in 1 993 (Bureau of Labor Statistics 1995). 

Although most workplace injuries and illnesses have been declining, the total number 

of repetitive motion claims increased by 10% from 1993 to  1994 (Bureau of Labor 

Statistics 1995). The proportion of occupational RSI cases and claims increased from 

less than 1 % in 1986 to 4% in 1993 (Brogmus et al 1996). 

Studies of the incidence and prevalence of  occupational RSls suggest that they are 

extraordinarily high in some industries and occupations (Table 1). For example, one 

m e n t  study at a large California supermarket where a CTS cluster had been reported 

revealed the CTS prevalence to be 23% (Osorio e t  al 1994). An eatlier study showed 

that the incidence of  al1 RSls in a poultry processing plant was 12.8 per 200,000 

hours, and for one job, thigh skinning, the rate was an average of 1.3 RSI cases par 

worker per year (Armstrong et  al 1982). 



TABLE 1 EXAMPLES OF STUDIES REPORTING THE PREVALENCE OF 
REPETITIVE STRAIN INJURIES IN INDUSTRY 

1 STUDY 

Il Osorio et al 1994 

Chiang et al 1993 I 
INDUSTRYf 
OCCUPATION 

8 fish processin I 14.5% cl(njcally dia nosed with CTS-, 15% 
in faiwan!total epicondylitls and 389% shoulder pain. 

07 emolovees) 

INCIDENCE/ 
PREVALENCE 

Sam le of 56 from 69 P emp oyees a t  a grocery 
store 

II Liss et al 1992 

CTS prevalence was 23% (determined from 
medical questionnaire and median sensory 
newe conduction) 

I 1 50 ice cream 
novelties machine 
ooerators I 1 1.3% CTS, 5.3% CTS surgery 

II Conrad et al 1990 1 58 dental hygienirt I 25% repoqed s mptoms of CTS and 1?% 
tested Dosnwe ror mild nennr dvsfunct~on 

1 supermarket checkers 62.5% self-reporteci CTS syrnptoms I 
Punnett 1987 

- - 11 Herbert. et al 1981 1 31 welders from 18% of welders had supraspinatus tendinitis 
Sweden 

A 

76 female hospital 
workers 

Viika ri-Juntura 1 983 

It is difficult t o  compare incidence or prevalence of occupational RSls from one study 

to  another. Uniformity of  classifying, identifying and measuring cases is lacking, 

symptoms may be very diffuse and the consequences for different workers Vary 

depending upon the worker's physical job demands. Methodological difficulties are 

32% re~orted musculoskeIetal pain in upper 
Iimb during the preceding year. 

discussed in greater detail in section 11.3.3. 

1 1 7 slaug hter house 
workers in Finland 

(b) Cost o f  Occupational RSI 

60% reported arm or hand s m toms in the 
previous year. Thera were 1 Z.9k cases pf 
tenosynovitis, 3.5% -cas-es of epicondylitis 
diagnosed by physrcian in the prevrous year. 

Occupational repetitive strain injuries can be particularly disabling and costly compared 

to non-RSI daims. Various analyses of workers compensation daims have shown that 

12 



occupational RSls are more costly. and require more time loss than other similar claims 

of traumatic origin (Yassi et al 1996; Brogmus et al 1996; Cheadle et  al 1994; 

Webster and Snook f 994). Utilizing Manitoba compensation clairn data, the average 

number of days of f  work was 71 days for occupational RSI claims cornpared to 34 

days for non-RSI musculoskeletal claims with similar WC6 coding (Yassi et  al 1996). 

The average cost of an RSI claim was just over $5500 (Cdn) compare to nearly $2500 

(Cdn) for non-RSI musculoskeletal claims (ibid). American occupational RSI 

compensation claims costs are also higher, with an average cost per occupational RSI 

claim of $8070 (US), almost twice the amount of the average workers compensation 

claim at $4075 (US) (Webster and Snook 1994). 

Plant-specific studies demonstrate the personal impact o f  occupational RSls. For 

example, workeis in an Illinois meat packing plant who had undergone carpal tunnel 

release lost an average of 53.6 days from work per hand and were left with up to an 

average 18% impairment rating of a hand (Masear et al 1986). The cost of  time-loss 

compensation claims amounted to an average of $1 848(US)lhand and an average 

permanent disability cost of $8073(US)lhand. 

Although most occupationai RSls are self-limiting, with most cases improving within 

four months (Yassi e t  al 1996; Miller et al 1994; Adams et al 1994). many continue 

to have lingering problems affecting work and daily activities (Blader et al 1991 ; Miller 

et al 1994). As much as half of ail occupational RSI sufferers required medical work 
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restrictions preventing them from returning to their usuel work tasks (Chaterjee 1 992). 

Adams and colleagues' (1 994) study of occupational CTS surgical cases found that 

the mean duration of time loss postoperatively was nearly four rnonths with 8% 

exceeding one year, although 75% had time loss of no more than 90 days 

postoperatively. Only 67% of occupational CTS surgical cases could return to their 

previous job (ibid). When compared to other workers with similar musculoskeletal 

injuries of traumatic origin, occupational RSI claimants were found to be less likely to 

be able to return to their same job (67.3% vs. 81 .O%) and more Iikely not to be able 

to return to work at al1 due to their injury (2.9% vs. 0.5%) (Yassi et al 1996). Those 

occupational RSI claimants who did return to work were more likely to experience a 

recurrence of the injury upon returning to work (8.5% vs. 0.4%) when compared to 

those with similar non-RSI daims. 

11.2 Gender Differences 

I t  is reported that women experience more occupational RSI than men (Jensen et al 

1983; Franklin et al 1991 ; Tanaka et al 1988; Gun 1990, Ashbury 1995) and take 

longer to recover from occupational RSI than men (Ashbury 1995; Cheadle et  al 

1 994). 

1 1  2 1 Incidence and Prevalence . 
Incidence and prevalence rates of occupational RS! are reported to be higher in women 

than men (Tanaka 1988; Gun 1990, Ashbury 1995; Jensen et al 1983: Franklin et al 

14 



1991). For exarnple, the incidence rate in women was almost double that of men 

(with a female to male rate ratio of 1.85) and after an adjustment for the actual hours 

worked an even higher relative risk was observed (rate ratio 2.5) (Gun 1 990). In 

Ontario, the female to male daim frequency rate ratio of lost time occupational RSI 

claims vaced from 1.3 to 1.6 from 1 986 to 1 99 1 (Ashbury 1 995). Occupational RSI 

is increasing a t  a greater rate in women than in men (Franklin et al 1991 ; Tanaka et 

al 1988), although one study has shown a reverse of this trend in recent years 

(Ashbury 1995). 

11.2.2 Disabilitv 

Occupational RSI appears to affect women more than men. Women receive 

compensation benefits due to occupational RSls for longer periods of time than their 

male counterparts (Ashbury 1995; Gun 1990). Except for women working in 

construction, this gender difference was obsewed even when the data were examined 

by selected occupations. Although Ashbury (1995) based this observation on 

compensation benefit data within 90 days of the accident date. other studies 

examining factors affecting al1 WCB disability claims revealed similar gender 

differences (Cheadle et al 1994; Cornes 1990). For exemple, Cheadle and others 

(1 994) found that women were only 84% as likely as men to return to work at any 

given point in time. Crook and Moldofsky (1 994) found that, among those who had 

sustained a musculoskeletal soft tissue injury, men were more likely to return to work 

than women, but once returned to work. women were more likely to remain at work 
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than men. Baldwin and colleagues (1996) found that  married men had shorter work 

absences while married women had longer absences, compared t o  their single 

counterparts. 

Very little research has examined whether gender differences in anatomical location, 

diagnosis or manifestation of occupational RSI exist. One study o f  slaughterhouse 

workers found that women experienced more neck and shoulder occupational RSI 

problems than did men, but no gender differences were found for the arms or hands 

(Viikari-Juntura 1 983). 

A review of 100 consecutive occupational RSI upper-limb cases with more than six 

months pain found gender differences in type and nature o f  the occupational RSls 

(Champion et al 1986). For example, men tended t o  show more restricted patterns 

of involvement which were predominantly musculoskeletal, whereas women had more 

widespread neck and arm pain with neurological features. Proportionately more men 

had epicondylitis than women. Significantly more women gave a history of 

paraesthesia extending to  the fingers and had been previously referred for neurological 

studies, primarily for the diagnosis of carpal tunnel syndrome. 

11 2 3 Ex~lanations for Gender Differences . 
(a) The Debate 

There are different theories t o  explain the gender differences associated with 

16 



occupational RSI. First, there is the argument that women are not at increased risk for 

occupational RSls but are just more likely to report occupational injuries than men. In 

support of this argument are studies demonstrating that women generally utilize 

medical services more often than men (Kandrack et al 1991; Adelman and Koch 

1991 1. Coupled with this, is the suggestion that the increase in occupational RSls 

reflects redefining the common "aches and pains" which most people experience in life 

as an "injury" (Ferguson 1 987; Hall and Morrow 1 988; H adler 1 986). However, other 

studies have demonstrated that women's excess utilization of health services and 

experienced disability days is primarily observed in milder conditions (see Kandrack et 

al 1991). Given that occupational RSls result in an average of 71 days time loss 

(Yassi et al 1996). many occupational RSls would not be considered a minor injury and 

should not be more under-reported by men than other injuries. Furthermore, a study 

examining gender and medical utilization among injured workers found no difference 

in utilization patterns (Worral et al 1987). It is unlikely that the gender difference in 

occupational RSI rates is due primarily to reporting differences. 

Another set of theories to explain potential gender differences focuses on biological 

versus environmental factors. Some investigators have argued that women are more 

predisposed to some RSI conditions such as carpal tunnel syndrome (CTS) than men 

because of their smaller and weaker physical stature andlor hormonal factors (Nathan 

et al 1996a: de Krom et al 1990; Bjorkqvist et al 1977; Oldberg 1973). For example, 

women may be exposed to greater stresses because the average dimensions of the 
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female hand are less than those of the male hand. Studies have demonstrated that 

smaller carpal canal size increases the risk for CTS (Bleecher 1987; Johnson et al 

1983). The risk for CTS increases in pregnancy and with hormonal changes such as 

menopause, use of oral contraceptives or estrogen replacement (de Krom et al 1990; 

Dieck and Kelsey 1 985; Massey 1978; Bjorkqvist et al 1977; Sabour and Fadel 1970; 

Phalen 1 966; Wilkinson 1960). However, these arguments are based primarily frorn 

clinical series. 

An alternative hypothesis is that men and women experience different working 

conditions, which accounts for women's higher occupational RSI risk factor. For 

example, Gun's (1 990) analysis of South Australia's industrial injury data revealed that 

the female to male incidence rate ratios varied widely among the various occupations 

and industries, suggesting that the differing incidences between sexes are largely due 

to differences between work assigned to male and female workers rather than to any 

biological differences. Several studies have shown that some of the occupations 

traditionally held by women, such as garment workers (Blader et al 1987 & 1991, 

Punnett et al 1985, Armstrong & Chaffin 1979), VDT operators (Knave et al 1985, 

Rossignol et al 1987) grocery store cashiers (Orgel et al 1992; Harber et al 1 992b, 

Baron and Habes 1992, Morgenstern e t  al 1991, Osorio et al 1994, Margolis and 

Kraus 1987), hospital workers (Punnett 1987), and dental hygienists (Conrad et  al 

1990) are at high risk for repetitive drain injuries. 



(b) Job "Ghettos" 

Men and women often hold very different jobs within the same industry or occupation 

category. Several studies have demonstrated that women are employed in jobs which 

often involve lifting of small weights at  high frequency, repetitive hand and wrist 

movements, and static positions, while those performed by men more often involve 

heavy physical demands with frequent rest periods and more varied tasks (Vezina and 

Courville 1992; Mergler et al 1987a,b; Messing and Reveret 1983). For example, 

Vezina and Courville (1 992) conducted an ergonomie analysis of sex-typed jobs in a 

clothing factory and in a plastics factory. They found that the typical male labourer's 

job in these industries required a diversity of activities, sporadic, heavy lifting, and 

frequent rest breaks; while typical women's jobs required moderate, but continuous 

exertion at a repetitive, nonstop pace. 

Even within the same job title men and women may have different responsibilities and 

task assignments (Messing et al 1994, 1993; Lamson 1986; Messing and Reveret 

1983). For instance, an analysis of task assignments among male and female gardners 

of a large Quebec municipality revealed that 44% reported a division of tasks by 

gender (Messing et al 1994). Women were more likely to do weeding and planting and 

pruning of bushes, while men were more likely to do "heavier" tasks such as pushing 

loaded wheelbarrows uphill, pruning trees and using forks and picks. 

Women's and men's differing body size, proportion, shape and strength result in men 
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and women using different methods to do the same task. Tools and equipment that 

were designed for men become sources of biomechanical stress for women (Messing 

et al  1 994; Stellman et al 1984). Wornen often have to work in a different posture 

than do their male counterparts, exposing women to different stresses than men 

(Chatigny et al 1995; Messing et al 1994; Courville et al 1992; Armstrong et al 1986). 

An ergonomic analysis demonstrated that the design of the paint mixing and oven 

attendant process within a light bulb manufacturing plant gave an advantage to taller 

workers with larger hands (Chatigny et al 1995). Thus women working in this 

traditionally male job assignment had a greater strain placed on their elbow joint when 

performing the task assignments. Paul and Frings-Dresen (1 991 ) studied the influence 

of changing body dimensions during pregnancy on the interaction with the workplace 

in an assembly line ptocess. They found that there was enhanced risk of 

musculoskeletal disorders due to posture changes produced by pregnancy. 

These differences in work activities and body/task interaction for men and women 

likely account for soma of the gender differences observed with occupational RSls. 

Many of these tasks in which women predorninate, such as a fast work speed and 

repetitive hand movements, are noted for increasing a worker's risk for occupational 

RSls (see section 11.3.2). For example, Feldman and associates (1 987) in their on-site 

risk assessrnent of an electronic assembly plant found that more women were more 

likely to be employed in jobs that were high risk for CTS than in low risk jobs. 

Silverstein and colleagues (1987a) found that men and women were not evenly 
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distributed in exposure categories. For example, males tanded to predominate in the 

high forcellow repetition category, while females tended to predominate in the low 

force/high repetition category. Highly repetitious work has been shown to be a greater 

risk factor for CTS than high force (ibid). 

(c) Disability/Recovery Process 

There needs to be an examination of women's dual role of paid work and unpaid work 

in the home, and how this relates to recovery rates. Meekosha and Jakubwicz (1 986) 

argued that occupational RSI is more difficult for women than for men because of a 

number of factors, including the gender division of labour at work and in the home, the 

historically patronizing and oppressive relationship of the medical profession to women, 

the greater restricted access to vocational rehabilitation, and the disregard for 

women's occupational health and safety needs. Kvarnstrom (1 983) found that 

workers with shoulder disorders more ofteo reported having children at  home, having 

il1 spouses and working alternate shifts than did workers without shoulder disorders. 

In this study, women were 10 times more likely to experience shoulder disorders than 

were the men, even though 80% of the workers were men. 

11.3 Etiological Factors for RSI 

11.3.1 Nonoccu~ationaî Factors 

The etiology of occupational RSls is often multifactorial and in many cases is still 

obscure. It is generally recognized that some individuals rnay be predisposed to some 
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RSls, notably carpal tunnel syndrome. For instance non work-related factors such as 

age, small stature, obesity, small carpal canal size, pregnancy, use of oral 

contraceptives, menopause, gynecological surgery (specifically hysterectomy with 

bilateral oophorectomy), arthritis, diabetes, renal failure, previous acute trauma, and 

endocrinological disorders have been associated with one or more RSls (de Krom et al 

1 990; Dimberg et al 1989; Bleecker 1987; Turner and Buckle 1987; Dieck and Kelsey 

1985; Sabour and Fadel 1970; Bjorkqvist et al 1977; Cannon et al 1981 ; McCann and 

Davis 1 978; Jung et al 197 1 ; Gould and Wissinger 1978; Massey 1 978; Wilkinson 

and Oxom 1960; Johnson et al 1983; Brown and Snyder 1975; Leach and Odom 

1 968; Phalen 1 972, 1966; Mulder et al 1961 ). Lifestyle factors, such as alcohol 

abuse, tobacco use, or caffeine consumption, have also been associated with greater 

risk for the development of CTS (Nathan et al 1996a,b; 1994). It is also thought that 

psychosocial factors may contribute to the development of RSls (Himmelstein et al 

1995; Heliwell et al 1992; Bernard et al 1994; Hopkins 1990a; Dimberg et al 1989; 

Linton and Kamwendo 1989; Ryan and Bampton 1988; Wallace and Buckle 1987; 

Bergenudd et al 1 988). 

11.3.2 Occu~ational Factors 

(a) The Debate 

The role of occupational factors in the development of RSI conditions has been hotly 

debated, even as early as the 1930's (Conn 1931). The 1980's RSI "epidemic" in 

Australia generated much of the controversy over occupational factors and brought the 
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debate to prominence. Similar controversy is now occurring in both Britain (Reilly 

1995) and North America (Hadler 1996). Some experts have argued that occupational 

RSI is a work-related organic injury and that the sudden rise beginning in the early 

1980's was due to changed industrial processes (eg., Novek et al 1990: Putz- 

Anderson 1988; Morse 1986) or increased awareness and reporting of occupational 

RSI conditions (Hopkins 1990a). Others have argued that the recent increase is due 

to nonorganic factors such as psychological machanisms or conversion disorders 

(Lucire 1988; Bloch 1984; Rush 1984; Black 1987; Cleland 1987; lreland 1986), 

social iatrogenesis caused by psychosocial or economic incentives (Lam 1 995; Hadler 

1990; Bell 1989; Deves and Spillane 1987). or the transformation of everyday aches 

and pains into long-term complaints of upper extremity pain and disability (Hadler 

1 992, 1989, 1986. 1985). Hadler argues (1 992. 1990) that the body with "usage 

within reason" should not lead to repetitive injuries and that the medical, legal and 

compensation system has encouraged the reporting of normal aches and pains 

experienced by most people into occupational RSI. While Hadler's cornments are 

provocative, they have been criticized for lacking scientific support (Silverstein et al 

1996). 

The critics of the existence of occupational RSI argue that often there are no clinical 

signs or identifiable underlying pathologies, no reliable patterns of symptoms. unclear 

causal links to work, and unsuccessful preventive strategies (Lam 1 995; Cleland 1987. 

Hadler 1 986; lreland 1 986). It is widely acknowledged that the epidemiologic 
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evidence linking occupational RSI to specific risk factors is generally of very poor 

quality (Stock 1 99  1 ; Gerr et al 1 99 1 ; Moore 1 992a; Wallace and Buckle 1 987). 

(b) Evidence for Work Relatedness 

The predominant position taken in the recent literature is, however, that occupational 

activities can indeed place workeis at increased risk for the development of RSls 

(Silverstein et al 1 996; Viikari-Juntura 1 995; Kroemer 1992; Gerr et al 199 1 ; Stock 

1 99 1 ; Wallace and Buckle 1 987). There is scientific evidence showing an association 

between a variety of RSI disorders and work-related factors such as repetitive action 

(Silverstein et al 1987a, 1986; Barnhart 19911, high hand force (Silverstein et al 

1986), awkward joint postures (English et al 1995; Feldman e t  al 1983; Armstrong 

et al 1982), a pinched grip (English et al 1995), and exposure to vibration (Farkkila et 

al (1 988). Psychosocial factors such as control over work tasks and social supports 

have also been shown ta influence RSI rates (Skov et al 1996; Marcus and Gerr 1996; 

Bernard et al 1994; Gerr et al 1991 ; Wallersteiner 1985; lsernhagen 1992; Arndt 

1987). 

Tables A l .  1 to A1.4 (Appendix 1 ) list several of the epidemiologic studies assessing 

work-relatedness for four AS1 diagnoses - CTS, tendonitis and other tendon disorders, 

epicondylitis, and shoulder disorders. Many of these studies controlled for 

nonoccupational factors either through experimental design or by control of 

confounders in the analysis. In some of these studies the work-related risk factors are 
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stronger predictors of an adverse outcorne than the nonwork factors (Barnhart et al 

1 99 1 ; Wieslander et al 1 989). For example, when Barnhart and others compared the 

prevalence of CTS among workers in repetitive jobs to conttols, the age and sex 

adjusted prevalence ratios varied from 1.63 to 5.1 8 depending upon the case definition 

of CTS. There was no difference between the two groups for thyroid disease, 

arthritis, use of oral contraceptives, gynecological surgery, or menopause. 

Morgenstern and others (1 991 1 estimated that 60% of the CTS found among grocery 

checkers was attributable to exposures related to work. 

Soma of the evidence of work relatedness cornes from prospective studies (Korppa et 

al 1991 ; Jonsson et al 1988; Feldman et al 1987). These studies demonstrated a 

deterioration of the RSI condition after one year in high risk jobs (Feldman et al 1987; 

Jonsson et  al 1988). Those workers with RSls who were able to relocate to lower risk 

positions experienced an irnprovernent (Jonsson et al 1 988). 

A dose-response relationship has been shown in several studies (de Krom et al 1990; 

Wieslander et al 1989; Moore and Garg 1994; English et al 1995; Osorio et al 1994; 

Chiang et al 1993). For example, in a case-control study, Wieslander and others 

(1 989) found increasing odds ratios with increasing exposure time for use of hand 

held vibrating tools (Odds ratios: 1, 2.7 and 4.8 for < 1 yr, 1-20 yrs and > 20 yrs 

exposure respectively) and for repetitive movements of the wrist (Odds Ratios: 1, 1.5, 

4.6 for < 1 yr, 1-20 yw and > 20 yrs exposure). A clear dose-response relation was 
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shown for duration of activities with a flexed or an extended wrist, with the risk ratio 

increasing at least four to five times for people engaged in these activities for more 

than 20 hours per week (De Krom et  al 1990). 

There is good strength of association between work-related factors and some RSI 

conditions (see Tables A l  .1 to A1.4 in Appendix 1). For example, well designed 

studies have a greater than fourfold difference in rates with high forceihigh repetition 

tasks, vibration, or prolonged wrist flexion/extension (Osorio et al 1994; Weislander 

et a l  1989; de Krom et al 1990; Chiang et al 1993; Barnhart et al 1991 ; Silverstein 

et a l  1987a; Cannon et al 1981). The prevalence of CTS was found to be at least 

twice that of the general population in certain work sites such as electronic 

manufacturing plant (Feldman et al 1987) and packing houses (Masear et al 1986; 

Falck & Aarnio 1983). Similarly strong association has been shown for high 

repetitionlhigh force work and tendon disorders (OR 29.4) (Silverstein et al 1986; 

Armstrong et al 1 987). However, the evidence of an occupational association for 

epicondylitis and for shoulder disorders is equivocal (Table A1.3 and A1.4). 

In addition to the epidemiology, there are several laboratory studies which dernonstrate 

biological plausibility that combinations of forceful, repetitive and stressful positions 

contribute to musculoskeletal dysfunction (Moore 1992b; Moore et al 1991 ; Sundelin 

and Hagberg 1992; Szabo and Chidgey 1989; Dennett and Fry 1988; Goldstein et al 

1987; Aaras et al 1988; Arndt 1987; Goldstein et al 1987). As well, conceptual 
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models for the pathogenesis of work-related RSls have been developed (Armstrong et 

al 1 993; Mackinnon et al 1 994; Moore et al 1 99 1 1. 

11.3.3 Methodoloaical Difficulties in the Literature 

(a) Difficulties in Defining Cases and Deterrnining Risk Factors 

While the preponderance of studies dernonstrates a correlation between certain 

occupational activities and RSls. there are, nevertheless, several major impediments 

to obtaining etiological clarity for upper extremity RSls. First, these disorders are 

multifactorial. Occupational and non occupational factors may interact in such a way 

that one factor may cause one type of disorder for one person and another type for 

someone else. Second, there is no uniformity in identifying and classifying cases 

among the various RSI studies. The existing disease classification systems are 

inadequate for RSls and the criteria used to classify cases varies between studies 

(Sommerich et  al 1 993). 

The measurement tools used for identification of cases. such as questionnaires, 

physical examinations, nerve conduction studies, time loss or some combination, also 

Vary across studies. Consequently, the prevalence of an occupational RSI condition 

will depend on how the condition is identified. For example, the prevalence of a 

disorder is higher when the reported complaints consistent with the disorder are used 

to define a case than when symptoms plus a physical examination are ~sed.  Many 

prevalence studies rely on self-reported histories by patients or the qualitative 
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impressions of  the physician. 

Measurement and classification of exposure variables Vary across studies (Sommerich 

et al 1993, Hagberg 1992, Viikari-Juntura 1995, 1984). A job title or occupational 

group is usually used as a measure of  exposure. However, a job title such as "office 

worker" describes a potentially large variety of occupational tasks. The more precisely 

measured the risk factors, the more potentially meaningful and generalizable the results 

(Sommerich et  al 1 993, Hagberg and Wegman 1 987). Classifying by job title does 

express soma qualitative combination of physical exposures and is useful primarily to 

identify problems and generate hypotheses regarding risk factors. 

In addition to problems related to identifying cases and describing risk factors, there 

are other difficulties with the epidemiological research in this area. Most studies have 

utilized a cross-sectional design in small samples of population. Appropriate control 

groups are often lacking (Wallace and Buckle 1987). The case-control design is used 

very little and prospective longitudinal studies are almost nonexistent (Viikari-Juntura 

1 995). Most case-control studies have been carried out among "survivor" populations, 

which is among those workers who have withstood the effects of long-term exposure, 

thus introducing a possible selection bias. 

Hagberg (1 992) argues that the ergonomic field is rather new to epidemiology and 

ergonomists often lack adequate knowledge of epiderniology. Although measurement 
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techniques for systematically describing manual work have been developed, the 

analysis of work methods is difficult and labourious. Work movements are many and 

complex, even in apparently monotonous tasks. Much work is needed to know more 

details of the quantity and quality of the work movements that place individoals at 

increased risk of occupational RSI (Viikari-Juntura 1 984). Viikari-Juntura (1 995) 

argues that the interaction between physical and psychosocial factors are not well 

understood because epidemiologic studies have put an emphasis on the assessrnent 

of p hysical work factors over psychosocial factors. 

Evidence for both the paucity of rigorous epidemiologic studies on occupational RSI 

and of the lack of reliability of a large number of occupational RSI studies is Stock's 

(1 991) evaluation of 49 relevant studies. Nearly al1 of these studies reported a 

positive relationship between exposure and outcorne, but only three. according to 

Stock, rnerited careful consideration on the basis of criteria that emphasized adequate 

definitions of populations, exposures. and outcomes. This lack of rigorous 

epidemiological evidence has led some authors to question the validity of 

occupationally related RSI. However, it should be noted that studies often cited to 

refute the association of RSI with work have similar deficiencies (Moore 1992a). 



A cross-sectional file review of Manitoba occupational RSI workers compensation time 

loss daims settled in 1 991 was undertaken. The objective was to describe and 

compare the occupational RSI incidence, distribution, determinates and outcornes by 

gender. 

Data collected from an earlier Manitoba occupational RSI study (Yassi et al 1996) were 

reanalysed for this study. The method used to obtain the occupational RSI data is 

described in section 111.2 below . 

III. 1 Target Population and Sample 

Since the Workers Compensation Board (WCB) is the best source of occupational injury 

and illness data, the sarnple population was workers covered by the Manitoba WCB. 

The target population was the employed people with workers compensation coverage 

within the province of Manitoba in 1991. The total number of full time equivalency 

employees covered by WCB in 1 991 was 371,492. However. the total number of 

workers in Manitoba who are covered by compensation insurance is not known. but 

it has been estimated to be approximately 70% of al1 employed Manitobans. Canada's 

1 991 census survey has placed Manitoba's employed labour force (those who were 

employed at some time in the week prior to the June 4, 1991 censusl at 51 5,985. 

This includes full time, part time and temporary workers. 
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111.2 Data Collection 

As there was no "RSIW coding field, nor diagnostic coding field within the Manitoba 

Workers Compensation Board coding system, it was necessary to determine which 

combination of coding fields of body part injured, nature of injury, source of injury and 

type of accident would contain upper limb RSls. These four coding fields were each 

classified into three categories (identified as probable, possible and unlikely) of finding 

RSI claims with those codes as shown in Table 2. 

AI1 combinations for the three categories of the four coding fields result in 81 (34) 

groups. Those claims which did not have an upper Iimb body part code were not 

reviewed, nor were those claims where the nature or type of injury code fell into the 

"unlikely" category (such as burns, fractures etc.). This resulted in 12 groups thought 

Iikely or "possibly" t o  contain RSI claims. 

A stratified sampling design was used. The 12 remaining groups contained 1431 

claims. Since the objective was to review as many actual RSI claims as possible, al1 

claims in those groups whose coding combination was thought most likely or 

"probable" to  contain RSI files were reviewed. As well, al1 claims in those groups 

which contained a small number of claims were reviewed. This resulted in al1 60 

daims from the six gmups with nature of injury codes categorized as "possible" and 

al1 360 claims from those groups where both the nature and source of injury 

categorized as "probablen being reviewed. 



TABLE 2 WORKERS COMPENSATfON CLAlM CODES BY LIKELIHOOD 
CONTAlNlNG UPPER LIMB RSI CLAIMS 

LIKELIHOOD OF CONTAlNlNG UPPER LIMB RSI CLAIMS 

PROBABLE 

sprains/strains (code 188 or 
inf lamrnation/initation &) 

bodily motion due to 
repetitive motion (0401 ) or 
due to twisting, Mndin etc. 
(0409) or unrpecif ied (8400) 

involuntary motions (1 01 ) or 
voluntary motions (1 02) or 
overexertion in lifting (1 21 ) or 
overexertion in pushing, 
pulling (1 22) 

Upper limb 300-3991 or 
shoulder (4 6 01 

POSSIBLE 

diseases of the nervous 
system including ca al 
tunnel syndrome (56% or 
occupational illness 
induding Raynaud's not 
elsewhere classified (399) 

hand tools - not powered 
(2200-2299 hand tools - d owered 2 00-2399) 
Listing (1600-2699) 
machines (3000-3999) 
mechanical Dower 
transmission apparatus 
(40004099) 
metal items (41 00 41 1 0- 
41 4O,4l5Or4I 5$), 

a er and pulp items 
P4too1. 

bodily reaction UNS, NEC 
(100,109), 
overexertion UNS, NEC 
(1 20,1291, overexertion in 
welding or throwing (1 23). 
leaning, kneeling etc. (080- 
089) 

Lower limb or spine 

AI1 others 

All others 

All others 

All others 

From the rernaining four groups (daims with source codes categorized as "possible" 

or "unlikely" and the nature code categorized as "probable") random samples of daims 

were selected. The sample size was sufficiently large enough t o  ensure that the 

estirnate of the proponion of RSls found in each group would be accurate t o  within 

10%. Only three out of the four groups needed to be sampled, since the one group 

was srnall enough that al1 daims needed to be sarnpled. All subsequent analyses were 



reweighed by the inverse of the sampling fraction from each group. 

The selected daim files were reviewed by the author to determine whether the daim 

was indeed an occupational RSI, and to obtain information on demographic factors, 

risk factors, medical management and WCB intervention (see Appendices 2 and 3 for 

information obtained). The occupational and non occupational risk factors assessed 

were determined in accordance with the risk factors outlined by Wallersteiner (1 985) 

and lsernhagen (1 992). 

Upon file review it was found that a small number of files with the body part coded 

as multiple (700) contained upper limb occupational RSls. These daims were also 

included in the analysis. 

111.3 Case Definition 

A case for the purposes of this project was defined as an occupational RSI only if: 

1. there was no specific accident or incident which caused the 

injuryldisablement from work, 

2. the occurrence of the injury was over a period of time of at least one day and 

3. the nature of the injury was musculoskeletal. 

This was the same definition used by Yassi and colleagues in the earlier study (Yassi 

et al 1996) and similar to the definition used by Tanaka (1 988). except for the criteria 
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that the injury period had to have occurred over one week. The injury period of one 

day was used in this study to increase the likelihood that al1 RSI claims were captured. 

Although vibration white finger disease is not considered a musculoskeletal injury, if 

the claim met the other two criteria, it was also coded as an RSI. Claims where only 

one of the three accident description reports by either the employer, worker, or doctor 

met al1 the criteria requirements, or claims in which there was not enough information 

to definitely determine whether it was or was not an RSI claim, were not induded in 

this analysis. 

111.4 Statistical Methods 

Since a stratified sampling design was used, the ttue number of occupational RSls for 

each variable had to be estimated by extrapolating the actual number of occupational 

RSI claims found to the entire claims population. This was done by multiplying each 

identified occupational RSI claim by a weight equivalent to the inverse of the sarnpling 

fraction from each group. 

Incidence rates by gender for industry, occupation and age groupings were expressed 

by the numbers of estimated occupational RSI per 1000 workers (ORSls11000) within 

each industry, occupation or age grouping. Statistical probabilities were calculated 

using Chi-square test. 



Since time loss and compensation costs are not normally distributed, the Mann- 

Whitney U test was used to calculate statistical significance between groups on 

median time loss and cost of occupational RSI daims (Hassard 1991 ). To account for 

individuals with different sampling weights a stratified analysis was undertaken. The 

sample was divided into four categories of sampling weights (1, 2.48, 3.34, and 3.58) 

and the male and female medians were compared within each sampling weight group. 

The Epi lnfo (version 6) microcomputer program was used for database management 

and statistical analysis. 

111.4.1 Denominators 

Although the Manitoba WC6 maintains the nurnber of full time equivalent workers per 

firm and industry group, information by gender, age and occupation of the workers is 

not recorded. Çurthermore, Statistics Canada labour force employment data do not 

distinguish those industries or occupations covered by workers compensation 

legislation. Tharefore, the employed labour force in Manitoba for 1991, as reported 

by Statistics Canada (Statistics Canada 1993) for each occupation, industry and age 

groups was used. The major limitation with using Statistics Canada's employed labour 

force as the denominator is that it includes full time, part time and temporary 

employees and people not covered by WCB. Nevertheless, the employed labour force 

provides an approximate indication of the population at risk for the purposes of 

cornparison. Using this denominator results in an underestimation of the actual 
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occupational RSI claim rates for two reasons. First. the employed labour force will 

always be greater than the WC6 insured workforce. Second. and of more concern, 

there is the problem of differential underestimation. There are more female part time 

workers than male part time workers resulting in a greater underestimation of 

occupational RSI rates for women. Also, some industry and occupational groups are 

less completely insured by the WC6 than other groups. This does not easily allow for 

a correction factor to be used to estimate the portion of WCB insured labour force in 

each group. The estimated proportion of each group not covered cannot be estimated 

with any reasonable accuracy because the WCB allows for voluntary coverage for 

some industry grouping and because the Standard Industry Codes (SIC) used by 

Statistics Canada and the WCB industry codes are not easily matched. As well. there 

would be no way of determining the proportion of uninsured by occupation. 

111.4.2 lndustry Siiecif ic Occu~ational RSI Rates 

As stated above, the industry codes used by the WCB (assessment rate codes) are 

different from the Standard lndustry Codes used by Statistics Canada. In order to 

reduce disparities as much as possible WCB assessment rate codes were rearranged 

to  meet SIC definitions and the SIC industry categories were used to analyse industry 

rates. 

Although there are many rate codes which were mismatched to SIC code, only those 

rate codes which contained an occupational RSI claim were individually reviewed and 

36 



assigned a SIC industry division. For the most part, the WC6 industriai categories 

(rate codes) with RSI clairns corresponded appropriately with the SIC industry division 

codes (i.e., manufacturing WCB rate codes fell within the SIC manufacturing division, 

construction rate codes within the SIC construction division, and so on). However, 

there were 19 occupational RSI claims which needed to be reassigned a SIC code. 

These mismatched rate codeslSlC codes occurred mainly in the WC6 coded Self 

Assurers, Voluntary, and Service lndustry rate codes. Table 2 outlines those WCB 

rate codes which needed to  be reassigned to a SIC industry division. 

111.5 Workers Compensation Data Source 

Research was conducted utilizing the Manitoba Workers Compensation Board IWCB) 

database. The Workers Compensation Board data system provides the most 

comprehensive single source of occupational injury data in Canada (Spiegel and Yassi 

1 991 ). Most provincially and federally regulated employers in the province of 

Manitoba are legally required to obtain occupational injury and illness insurance with 

the Manitoba WCB. The WCB estimates that approximately 30% of Manitoba workers 

are not covered; many of these would be farmers, teachers, professional office 

employees and bank and insurance industry workers. Nevertheless, many 

noncompulsory employers voluntarily obtain WCB coverage for their employees. These 

employers are classified as "Voluntary" by the WCB for the purposes of assessment 

coding. The WC6 has estimated that the total number of full time equivalency 

employees covered by WCB in 1 99 1 was 37 1,492. 
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TABLE 3 REASSENMENT OF WC6 RATE CODES TO SIC CODES 

WC6 RATE CODES 6 DESCRIPTION ASSIGNED TO SIC CODE 6 DIVISION 

Canadian Pacific Railway 
I 

Voluntafy 

90 103 - Operation of Buildings . 
90207 - Landscaping 

9021 1 - Provincial Govt. Agencies 

90306 - Social Services 

903 IO - Taxidemy 

90404 - stock Fami, ~eed lot 

90702 - Survey, Exploration, Prospecthg 

921 02 - Operation of Schools 

92202 - Federal Employment Program 

Canadian National Railways 

6089OtS~ W a Y B i ~ t a t o r  6 insurance agent 

%$?s~~W~~&~&NWO~ 
Division N - Govemment Services 

~%sioNnY!NI%"ni  &kI W W *  

a9,?SiO~e~ âa%~?mi13~ 

O?dsioKv&SIB~$FU~rSi 

~agg~w-@!&gr&&ec"lfi~ 75 - Archit 
and Technical Services, 

~ ~ & ; ~ ~ ? ~ U 2 a ~ ~ ~ ~ ~ ~ $ ~ ~ e p Y  Education* 

ht 3 - Labour mployment and Immigration SeMces - ~overnrntin5 

Workers Compensation Board 

City of Winnipeg 

Manitoba Telephone System l 
Government of Canada 

Province of Manitoba 

Canada Post Corporation 

1 Manitoba Hydm I 

30103 - Wholesale meat products Division I - Wholesab Trade 



The WC6 databases contain data information necessary for the administration of 

claims. Individual claims are coded with a three or four digit coding system using three 

standards: Canadian Work Injuries Standard 1990 (for nature of injury, part of body 

injured, source of injury and type of accident); Occupational Classification Manual 

1971 (for occupational codes); and Manitoba's WCB assessrnent rate codes for 

industries. In addition, the databases contain the following information on each 

accepted claim: claim ID, gender, age, date of injury, firm, time loss on claims and 

rehabilitation, cost of claim, medical aid, and rehabilitation. 

111.5.1 Validitv and Reliability 

Workers compensation records from a variety of countries have been used as the 

primary source for the documentation or surveillance of occupational RSls and 

occupationally related carpal tunnel syndrome (Yassi et al 1996; Frazier and Loomis 

1996; Ashbury 1995; Franklin et al 1991; Gun 1990; Hanrahan and Moll 1989; 

Tanaka 1988). The advantages of WCB data include availability and ease of analysis 

of the data (Frazier and Loornis 1996; Spiegel and Yassi 1991). WCB data are a good, 

comprehensive source for making comparative assessments of occupational injuries 

or ilinesses across industries and occupations, and for the development of preventian 

intervention strategies. 

Nevertheless, it is recognized that WCB data have limitations (Konick et al 1994). 
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(a) Under-Ascertainment of Cases 

Most important among the limitations of WC6 data is an underestimate of the 

prevalence of occupational RSI conditions. There are several reasons for this, hcluding 

incomplete coverage of al1 workers, under-reporting and under-recognition of the 

condition. Not al1 employers are registered with WCB, hence not al1 workers who 

sustain a bonafide occupational injury or illness can receive coverage from the board. 

Secondly, there is growing evidence that many entitled workers never apply for 

compensation benefits (Fine et al 1984; Armstrong 1986; Seligmsn et al 1986). In 

a non-randorn survey of unionized workers in Manitoba (Buekert and Weninger 

unpublished), only 47% of those workers who had an RSI disorder diagnosed as work- 

related by a doctor filed a WCB claim. However, results from the Workers 

Compensation Board of Ontario (1992) study on workplace accident reporting 

practices found only a very srnall number of underreported or misreported workplace 

injuries. Based on a random sample of covered employees within the general 

population, under-reporting rate of about 1 % was found. The same study found that 

possibly 20% of al1 workplace accidents are not reported. The Ontario Board also 

found that among a randomly selected sample of lost time claimants with the WCB, 

nearly 3% had other workplace accidents which were not reported to the Board but 

only 1 % could possibly have resulted in a WC6 claim. Since the sample size was 

small for the number of workplace non-reporting incidents found, the generalizability 

of these findings must be viewed with caution. 



Thirdly, the use of WCB data is limited by the administrative criteria governing 

acceptance of claims. Workers Compensation is an insurance system and criteria 

governing acceptability of a daim is set by legislation and policies. For example, in 

B.C., a change in the normal work activities needs to have occurred prior to  the onset 

of the RSI condition in order for an RSI daim to be accepted. The RSI survey of  

unionized Manitoba workers found that 17% of RSI disorders diagnosed as work- 

related were rejected a t  some point by the Manitoba WCB (Buekert and Weninger's 

unpublished). Furthermore, occupational RSI usually develops gradually without a 

single insult, thus recognition of its work-relatedness can be delayed or absent, which 

may hinder the reporting of the condition to the WCB. 

(b) Inaccurate and lncomplete Data 

WCB data may also contain incomplete and inaccurate information (Korrick et al 

1994). Studies have shown that misclassification and coding errors are serious 

problems. One study found that only 88% of  compensation cases coded as carpal 

tunnel syndrome actually had a physician's diagnosis of CTS. Twenty-four percent of 

claims coded as sprains and strains, inflammations or nervous system conditions that 

involved at least one body part from the upper extremities, wrist, hand or fingers had 

a ph ysician diagnosis of CTS (ibid). Another study o f  occupationally related carpal 

tunnel syndrome using Washington State workers compensation claims (Franklin et al 

199 1 ) found that only 82% of coded CTS incident claims were true cases of carpal 

tunnel syndrome by docurnented physician diagnosis. It was also found that only 72% 
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of daims that were associated with carpal tunnel surgery had a code compatible with 

CTS. Twenty-five percent had either some nonspecific diagnosis or erroneous 

diagnostic codes. 

Studies which have assessed the completeness of  WCB data, have revealed that 

workers compensation systems may not be the rnost comprehensive or reliable source 

for some work-related injuries (Russell and Conroy 1991 ; Stout and Bell 1991 ; Korrick 

et al  1994). For example, workers compensation data have been shown to capture, 

on average, only 57% of al1 fatal occupational injuries in the U.S. (Stout and Bell 

1 99 1 ; Russell and Conroy 1 99 1 ). These studies reveaied that for occupational 

fatalities, WC6 data in the U.S. constitute the third most complete database. Death 

certificates and medical examiner records were more complete. As well. other 

occupational RSI studies have found that anywhere from one half to one tenth of 

occupational RSls were identified from workers compensation records (Fine et al 1984; 

Cannon et al 1 981 ;). 

ln spite of these weaknesses within the database, workers compensation data remains 

the best source of occupational injury and iilness data in Canada. Canadian WC6 data 

remains a good source for enumerating the occurrences of work-related injuries. 

obtaining the relative frequencies of these injuries within groups. and identifying 

important trends and patterns concerning risk factors and occupational injury and 

illness characteristics. Workers compensation data are useful for undertaking 
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descriptive epidemiology and for generating hypotheses. They are also useful for 

comparing incidence rates across groupings. Since this study's objective was to 

explore gender differences in occupationally related RSls and given the ease of 

accessibility of the WCB data, the Manitoba WCB database was utilized for the 

purposes of this study. 



IV RESULTS 

IV.l Nature and Extent of Occupational RSI Claims 

During 1 991 , 1 8,826 time loss claims were settled', of which 5605 were upper Iimb 

claims. Of these, 763 claims were selected for manual review, 295 were determined 

to be occupational RSls (as defined in 111.3), of which 1 49 were in women and 1 44 in 

men. As the sires of the population of  claims from which the samples were drawn 

were not identical, nor were the sites of the samples, weighting factors of the inverse 

of the sampling fraction were applied to  reflect the proportion of al1 occupational RSI 

claims. Extrapolating these figures to the total population of clairns indicates that 

there were an estimated 381.81 (382) upper limb occupational RSI workers 

compensation claims accepted in 1991, of  which 184.1 (1 84) were estimated to  be 

from women and 197.71 (198) were estimated to be from men. This amounts to 

6.8% of al1 accepted upper limb claims and 2.1 % of total claims accepted by the 

Manitoba WCB in 1 991 . 

RSI claims accounted for a higher proportion of al1 female upper Iimb claims (1 2.3%) 

1 Settled daims rneans those claims closed and not rejected 
during 1991 whether the accident occurred in 1991 or in a pr ior  
year. In 1991 there were 44,588 acc idents  reported t o  the WCB and 
31,143 accidents settled during that year. Of those settled clairns 
12,317 were fo r  medical aid only and 18,826 were total time loss 
claims which included f a t a l i t i e s ,  and temporary and permanent 
disabilities. 



than men's upper Iimb claims (4.8%). Yet the occupational RSI claim rates were 

similar for women and men (O.79/t 000 female workers vs. 0.7311000 male workers, 

Chi squared = 0.5, p0.25) .  Overall, the average WC8 occupational RSI claim rate 

for Manitoba workers was 0.7611 000 workers. 

IV.2 Incidence Rates 

IV.2.1 Industrial Rates 

Table 4 shows the occupational RSI daim rates for the various industry sectors. 

Occupational RSI rates varied significantly arnong the various industries (Chi squared 

= 975.62; p <0.001). There was greater variation among the industries than 

between the genders within industry (Graph l), suggesting that the type of work 

perforrned influences the occupational RSI daim rate to a greater extent than gender 

d iff erences . 

The overall highest risk industry sector was manufacturing, with a collective rate of 

4.87 per 1000 workers (4.7511000 female workers and 5.0011 000 male workers). 

When the industry sectors were analysed further by subdivision and rates calculated, 

greater gender differences were seen. As can also be seen in Graph 1, the meat and 

poultry rnanufacturing sector had the highest occupational RSI claim rate with 

38.6611 000 fernale workers, and 1 7.6911 000 male workers. This gender difference 

was statistically significant (p = 1 0.3 1 p < .O1 ). Significant gender differences were 

also found for the Government Services sector (1 11 000 female workers vs. 0.3411 000 
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male workers, X2 = 7.46. p < .01). 

TABLE 4. NUMBER AND RATE OF UPPER LlMB RSI CLAIMS 
BY INDUSTRY AND GENDER 

II INOUSTRY GROUP 1 # ESTIMATED RSI I # MANITOBP 
WORKERS 

RSI RATE 
(11 000 

workers) 

11 2 Mines 1 O 

4 - Meat & 34 
Poultry 

1 6 - Al1 o t h e q  

7 Construction 

8 Transportation, 
Communication, 

11 10 - Ratail Stores 1 10 

Il 11 - Grocery 
Stores 1 12 - AJI Other 1 :, 13 Service- Total 

TOTAL 1 84 
* *  P<.001 

14- GO*. 
Services 

15 - Hospitals 

16  - Ali Other 

t Data obtained from Statistics Canada Catalogue No. 93-326 includes perçons over 15 years 
of a e who were emplo ed or unemployed dunng the week prior to June 4, 1991, but who had 
wor!ed since Januaty Y, 1990. 

21 

17 

19 





Although the rates for women were nearly twice the rates for men in the aircraft 

manufacturing trade. grocery and retail trade sectors, these differences were not 

statistically significant due to  the small numbers. 

IV.2.2 ccu~ational Rates 

Table 5 shows the occupational RSI daim rates in the various occupational categories. 

As with industries, the occupational RSI rates varied significantly among the various 

occupations (Graph 2. f l  = 2.29, p <0.001). The processing occupations had the 

highest ovarall rates witti 1 9.80 and 8.47 occupational RSls per 1000 female and male 

workers respectively. This gender difference in the rates is statistically significant (x2 

= 23.69, p < .O01 ). Product fabricating, assembling and repairing occupations 

followed with 3.3211 000 female workers and 5.22/1000 male workers (p = 9.46, 

p < .01). The gender difference for the construction trades (women 5.33/1000 vs. 

men 0.82/1000; X = 1 1.48, p < .O0 1 } was also statistically significant. Although 

large rate differences were noted for men and women in other occupations, these 

differences were not statisticall y significant, again due to small numbers. 



TABLE 5 NUMBER AND RATE OF UPPfR LlMB RSI CLAIMS 
BY OCCUPATION AND GENDER 

OCCUPATIONS l # ESTIMATEO RSI I # MANITOBA 
WORKERS2 

1 RATE 
(/1000 workers) 

2. Medicine & Health 

3. Cterical I 44 I 
4. Sales 2 

5. Service 22 

6. Farming 

7. Fishing, Forestry & Mining 

8. Processing 

9. Machining 2 

10. Product Fabricating, 
Assembling & Repairing I 
11. Construction Trades 

TOTAL 185 1 
4 * P <  0.01 

12. Transport Equip. Operating 

13. Materials Handling 

14. Other Craft & Equip 
Operating 

1 5. Not Elsewhere Classified 

Data obtained from Statistics Canada Occuoation Cata!ogue No. 93-327; includes persons 15 years and older 
who were employed or unemployed during the week prior to June 4,1991, but who had worked since Januaw 
1, 7990, 

1 

2 

7 

O 





IV.3. Demographic Profile of RSl Claimants 

IV.3.2 &Z 

Table 6 shows the occupational RSI daim rates for the various aga categories. 

Although the occupational RSI daim rate variation among the age categories was 

significant (p = 39.04, p< 0.001), there were no significant differences found 

between male and female occupational RSI rates within any age group. 

TABLE 6 NUMBER AND RATE OF UPPER LlMB RSI CLAIMS 
BY AG€ AND GENDER 

AGE 

Not Stated 

TOTAL 

# RSI 

F M 

l 

# WRKRS IN MBe3 
1 F M 

RSI RATE 
(11 000 workers) 

F M 

3 Data obtained from Statistics Canada Labour Force Activity Catalogue No. 93-324; includes 
persons 15 years and over who were employed. 

IV.3.3 Bodv  art lnjured 

Table 7 shows the upper limb body part injured. The most common body part 

sustaining an occupational RSI injury was the wrist (32.1 % of al! RSI daims) followed 

by the shoulder (1 9.0%), elbow (1 5.4%) and multiple sites (1 5.2%). 



TABLE 7 NUMBER AND PERCENT OF RSI CLAIMS 
BY GENOER AND PART OF BODY INJURED 

Wrist 

Elbow 

Shoulder 

II Multiple Up er 
~xtremit ieshmis 

# ESTIMATEO RSI 

F M 

11 4 

PERCENTAGE 

BODY PART INJURED BY GENDER 

BODY PART 
Male 

.O25 

. O 1  



Men and women were likely to sustain occupational RSI injuries to different parts of 

their body (Chi square = 66.42 p < 0.001 ). Statistically more men than women 

experienced occupational RSI injuries to their shoulder (26.44% of male RSI claimants 

vs. 10.95% of female RSI claimants) and elbow (21.45% vs. 8.95%), whereas 

statistically more women than men suffer from an occupational RSI injury to their wrist 

(39.73% vs. 25.03%). While more wornen than men also experienced occupational 

RSI injuries to their fingers (5 -96% vs. 2.02%) or multiple sites (1 9 .O3 % vs. 1 1.63 %) 

and more men experienced RSI injuries to their arm (7.6% vs. 2.1 7), these differences 

did not reach statistical significance. 

IV.4 Diagnosis and Tteatment 

IV.4.1 Diaanoses 

The diagnoses obtained from the daim files were recorded exactly as stated on the 

file. Up to  a maximum of three diagnoses were recorded for each occupational RSI 

claim. No attempt was made to determine whether the medical diagnosis was 

accurate based upon the recorded medical information on file. Table 8 shows the 

recorded diagnoses of occupational RSI daims. Using the first medical diagnosis 

recorded on the daim file, the five most common occupational RSI diagnoses were 

tendonitis (27.5%), CTS (1 9.3%), epicondylitis (1 5.3%), strainkprains (1 5.8%) and 

tenosynovitis (8.2%). lncluding later diagnoses did not change these rankings. 

The pattern of diagnoses between the genders was similar. Although more women 
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TABLE 8 FIRST, SECOND AND THlRO DlAGNOSlS 
OF RSI CLAIMS BY GENDER 

DlAGNOSlS First Re ort 
No. (461 

2nd & 3rd 
Report 
No* (%) 

F M 

Total No. 
All Reports 

(% in Dx in 1 s t  report) 
F M 

Trigger Finger 4 (1 -9) 2 (1 .O) 

II Ganglion 
- - -  11 Carpal Tunnel Syndmrne T G  (;0:4) 1 

II Tendonitis 

II Tenosynovitis 1 16 (8.7) 1 15 (7.7) 

Il Rotator Cuffl Supraspinatus 1 (0.5) 
Tendinitis 1 
M yofascial/ 3 (1.6) O 
Fibromyalgia disorders 

Bursitis 1 (0.5) 5 (2.5) 

Other 1 (0.5) 2 (1 .O) 

l I Vibration White Finger 
Disease 

- - -  

II Over Use Syndrome 1 4  (2.4) 1 O 

Not Stated 3 (1.6) 3 (2.0) 

Soft Tissue Iniurv 1 (0.5) 1 (0.5) 

Neuropath / Impingement 3 (1.8) 4 (2.0) 
~yndromeY~euritisl Nawe 
Entrapment 

II TOTAL 1182 1 198 



than men were diagnosed with tendonitis, CTS and myofascial or fibromyalgia disorders, and 

proportionately more men than women had the diagnosis of epicondylitis and strain or sprain, 

these gender diff erences were not statistically signif icant. 

IV.4.2 Medicai Treatment Received 

Table 9 shows the medical services received by occupational RSI claimants. There were no 

TABLE 9 MEDICAL TREATMENT RECEIVED BY GENDER 

G.P. - yes 

- no 

MEDICAL TREATMENT 
RECEIVED 

Neurologist - yes 

- no 

EST IMATED RSI 
CLAIMS RECElVlNG 

TREATMENT 
No. (%) 

- F M 

Physical Medicine Specialist 
- Yes 

Orthopaedic - Yes 1 55 
(30) 

Other Specialist - Yes 1 30 (161 
Surgery - Yes 

- No 
- - -- -- pp 

Physiotherapy - Yes 

- No 

Other - Yes 

- NO 



significant differences observed between the genders. More than 93% of al1 

occupational RSI claimants attended general physicians for their treatment. Over half 

received physiotherapy and 22.6% underwent surgery. Of those undergoing surgery 

(Table 91, approximately 79% (61.1 % of female RSI surgery claimants and 65.2% of 

male RSI surgery claimants) had been diagnosed with carpal tunnel syndrome a t  some 

point during their claim. 

IV.5 Severity and Cost of Claims 

IV.5.1 Claim Ouration 

Overall, women had more time loss than men (average of 76.76 days vs. 66.49 days) 

(Table 11). While this difference was observed for al1 but one group, when analysed 

by sample weight groups (Table 12). the only significant difference occurred within 

one sample group (U = -2.1 6, p < 0.05). That group contained 85% of identified RSI 

claims. This suggests that statistically significant differences were not found within 

the other sample groups due to the small number of RSI claims within these sample 

groups. 

When the daim time loss was examined in greater detail, some interesting differences 

were found. Table 13 shows the distribution of time loss for occupational RSI claims 

by gender. The gender differences with respect to time loss were primarily observed 

in the earlier weeks of time loss - up to 2 months (40 working days). Nearly half 



TABLE 10 

DlAGNOSlS OF CLAIMANTS RECElVlNG SURGERY BY GENDER 

-- - 

No. (%) of Claimants who had Diagnosis at some point 
during claim' 

Total 

1 Camal Tunnel 

1 Trigger Finger 

1 Epicondylitis 

11 Tenosynovitis 

Rotator 
CuffISupraspinatous 

Il Myofascialf Fibromyalgia 
Disorders 

1 Other 

Neuropathyl Impingement 
Syndrome1 Neuritisl Nerve 

Total Claimants Who 
Underwent Surgery2 

' Diacinosis noted on file either on 1st. 2nd oi )rd medical reoort. 
~ u 6 b e r  obtained from Table 8. Numbers in t6is row are not a total of the numbers in the columns 

due to the possibility that one claimant could have more than one diagnosis recorded on their file. 

(48.8%) of al1 male occupational RSI claimants had recovered within the first 4 weeks 

of the claim cornpared with a third (34.8%) of al1 female occupational RSI claimants. 

During the second month of time loss (21 - 40 working days), 22.9% of women 

cornpared with 12.8% of men returned to work during this time. After the second 
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month of time loss (41 + working days), men and women were equally represented 

(38.4% of male occupational RSI claimants vs. 42.3% of female occupational RSI 

claimants). This overall pattern of gender differences in time loss was significant (F 

TABLE 11 AVERAGE TlME LOSS BY GENOER 

AVERAGE f IME LOSS 
(Working Days) 

II Time on Claims' 1 71.3 1 62.6 II 
1 

F EMALE 

1 
2 

Time on daims benefit would include sur eV.. 
There wara only 9 RSI clalrns with rehabikation costs 

MALE 

Total Tirne Loss 

Time on Rehabilitation - All Claims - Only Claims with Rehab The2 

TABLE 12 SAMPLE WEIGHT GROUPlNG MEAN TlME LOSS BY GENDER 

SAMPLE WElGHT GROUP I MEAN TlME LOSS (days) 
(# of daims) Female Male 

76.8 

5.5 

1 14.4 

3.9 
I 

1 38.7 

66.5 I 



Fernale Male 

'ABLE 13 TlME LOSS BY GENDER 
1 1 

TlME LOSS 

Working Days 

ESTIMATED # RSI CLAIMS 
1 

41 - 60 

61 - 120 

121 + 
TOTAL 

ESTIMATED % RS1 ClAlMS 
I 

F 

* p c.025 

16 

28 

M 

15 

23 

F M 

9.0 

15.0 

34 

1 84 

7.8 

1 1.6 

18.4 

100.2 

38 

197 

19.0 

100.0 



IV.5.2 Claim Cosf 

Tables 14, 1 5 and 16 examine the claim costs by gender. While the average men's 

occupational RSI claim cost appears to be higher than women's ($6028.55 vs. 

$5075.1 71, the difference was not statistically significant. 

TABLE 14 AVERAGE CLAlM COST BY GENDER 

TYPE OF COST 

Total Cost 

- Only Claims with Rehab Costs' 661 8-60 21 038.48 
I 

There were only 9 RSf claims with rehabilitation costs 

Medical Costs 

Wage Loss Recovery Costs 

Rehabilitation Costs 
- Ali Claims 

The distribution of total claims costs (Table 15) when examined by gender was also 

AVERAGE DOLLAR COST 

not statistically significant. 

FEMALE 

5075.1 7 

760.00 

3998.14 

31 7.03 , 

TABLE 15 
MEAN CLAIMS COSTS OF SAMPLE WEIGHT GROUP BY GENDER 

MALE 

6028.55 

546.57 

4898.55 

583.43 

II SAMPLE WElGHT GROUP (# I MEAN DOLLAR COST 
of daims) Female Male 



TABLE 16 TOTAL CLAIMS COST BY GENDER 

TOTAL COST OF CLAlM 

(Dollars) 

TOTAL 1 183 

RSI 

M 

36 

PERCENTAGE 

G 

I V 5 3  Claim Outcorne 

Another measure of injury severity is the final outcome of the injury claim. Table 17 

shows the return to  work status for each gender. Although more men than women 

had returned to some form of employment at  the time of the file review (86.8% vs. 

79.5%). the dîfference was not significant. Of these, al1 except one returned to work 

with their preaccident employer. Of the 21 occupational RSI claimants who could not 

return to work, thirteen (4% of al1 female and 2% of al1 male RSI claimants) could not 

return due to their disability arising from their injuries. Due to the srnall numbers, the 

difference was not significant. 



TABLE 17 RETURN TO WORK STATUS BY GENDER 

11 RETURN TO WORK STATUS 1 ESTIMATED I OF RS1 1 ESTIMATED 96 OF RSI 

Return to Work - total 

- Same Job 

- Modified job 

- Different job 

Oifferent Employer O 

Not Return to Work II - Total 

Due to injury 

Due to Economy 

11 Can't Determine 117 

IV.5.4 Workers Com~ensation Involvement 

Table 18 examines the type of compensation benefits provided to the RSI claimants 

by the Workers Compensation Board. Again, no significant differences were observed 

between the genders. Small proportions of male and female occupational RSI 

claimants received rehabilitation benefits and assistance, in addition to wage loss 

recovery and medical aid benefits. 



TABLE 18 TYPE OF WC8 BENEFIT RECEIVED BY GENDER 

TYPE OF WC8 
INVOLVEMENT 

Wage Loss Recovery andlor 
Medical Aïd Onlv 

Additional Involvement- total 

- Rehab 
- Pension 
- Other 

TOTAL 

# ESTIMATED RSI 

F M 

PERCENTAGE 

F M 



V. DISCUSSION 

This cross-sectional study, using data obtained from a manual file review of 1991 

workers compensation daims, described and compared the occurrence of occupational 

RSI in Manitoba with respect to  gender. This research found very few differences 

between the genders. 

V. 1 Incidence Rates 

Contrary to the fhdings from a number of recent workers compensation-based studies 

(Table 19) there were no significant differences found in the overall provincial 

TABLE 19 
OVERALL MALE AND FEMALE INCIDENCE RATES FOR VARIOUS RSI STUDIES 

Authors Data source Incidence Rates (11 0,000) 
F M 

FernaleiMale 
Rate Ratio 

Franklin et al, 1 991 
(CTS only) 

Washington State WCB 
claim data 

Peipins, 1996 (CTS 
only) 

BLS 1992 Annual 
Suwey of Occupational 
lnjury and lllnesses 
- .  - - - -  - - 

Ohio state WC8 data 
1980-84 
- - - - - - - - - . 

North Carolina WCB 
data 

N.A. Frazier & Loomis, 
1996 

Ashbury, 1995 Ontario WC8 data 
1986-1 991 

Australia Bureau of 
Statistics 1980i81 to 
t 986/87. 

Present Manitoba 1 991 WC8 
data 



occupational RSI rates between men and women. However, the magnitude of the 

incidence rates were within sirnilar range of other studies' findings. 

Only in a Iimited number of industry and occupation categories did the occupational 

RSI rates differ significantly between the genders. Significant gender differences in 

occupational RSI daim rates were found within only two industry groupings (meat & 

poultry industry and government service industry) and within only three occupational 

groupings (the processing occupations; the product fabrication, assembling and 

repairing occupations; and the construction trade) . 

There are several possible explanations for the failure to find differences in 

occupational RSI rates between the genders. The power of the study may not have 

been sufficient to detect small differences, due to the small number of 1991 RSI 

daims (384). Alternatively, Manitoba may have a different gender employment pattern 

compared to  elsewhere. Men and women in this province may be more equally 

employed in those jobs which are a t  higher risk for occupational RSls. Or, 

proportionately more Manitoba men than women may be covered by workers 

compensation or may be reporting their occupational RSI conditions. 

Within most industrial or occupational groupings, women had higher occupational RSI 

rates than men. Only in the product fabricating, assernbling and repairing occupations 

were men found to have a statistically significant higher rate of occupational RSls than 



women. Again, most likely due to the small number of RSI claims in many of the 

industry and occupational categories, most gender differences did not reach statistical 

sig nificance. 

Although this study did not find the expected gender differences in occupational RSI 

rates, Manitoba industries and occupations with elevated rates for occupational RSI 

claims mirrored those high risk industries and occupations found in other studies. 

People working in the manufacturing industries and occupations, specifically process, 

fabricating and assembling subclassifications, reported the highest rates of 

occupational RSls for both men and women (Jensen et  al 1983, Ross 1985, Tanaka 

et al 1988; Gun 1990; Franklin et al 1991 ; Ashbury 1995; Frazier and Loomis 1996). 

Although some of the industries and occupations known to employ large numbers of 

women, such as nursing homes, retail grocery stores, restaurants and offices, are 

thought to be associated with RSI, this study found very low rates of occupational 

RSI. This may be reflective of the wide diversity of occupations and task assignments 

within these classifications. As well, these industries and occupations generate high 

nurnbers of occupational RSI claims as the number of workers employed in these 

industries is large, thus producing a false impression of a strong association. 

The rates varied across the various industries and occupations. In fact, greater 

variations in occupational RSI rates were found among the various industries and 
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occupations than between genders within occupation or industry. Consistent with 

Gun (1 990). the female to male incidence rate ratios varied widely between the 

different occupations and industries. These results support the hypothesis that the 

working environment has a greater influence than gender in precipitating occupational 

RSI disorders. However. studies which examine greater details of the work activities 

are needed to test this hypothesis further. 

V.2 Other Gender Diffetences 

It was hypothesized that men's and women's experience with occupational RSI would 

be different. This study found that, overall. men's and women's experiences with 

occupational RSI were remarkably similar, with significant differences being found only 

for the body part injured and time loss. 

V.2.1 Bodv PaR 

Men were more likely than women to sustain an occupational RSI injury to  the 

shoulder, elbow, or arm, while more women than men experienced injuries to the 

wrist. These differences most likely reflect the different type of work men and women 

perform. Men are more likely to be working in positions where upper arms are raised 

above shoulder heig ht or repetitively lifting weig hts in movements w hich place stress 

on the elbows. 

Champion and other (1 986) also found that more men than women had epicondylitis, 



supporting this finding o f  this study. However, in contrast with the present study, 

Viikari-Juntura's (1 983) found that women experienced more shoulder problems than 

did men. Viikari-Juntura's study was of  one workplace, a slaughter house, and the 

work required there may require fewer task activities, thus explaining the different 

findings. 

V.2.2 InÎurv Severity 

In this study time loss and return ta  work status were used as a measure of injury 

severity. Women were more Iikely to  experience longer time loss due to their RSls 

than were men. This difference was obsewed for al1 sample groups when analysed 

to account for sample weight, with the difference in the largest sample group reaching 

statistical significance. The other three groups constituted only a very small number 

of the total identified RSI claims (1 5% of the identified RSI claims or a total 44 claims) 

resulting in sample sizes too small to  detect small gender differences. 

The gender difference found in 85% of the claims confirmed the findings of  others 

which indicate that women experience longer time loss for occupational RSI claims 

than men (Ashbury 1995, Crook and Moldofsky 1 994, Cheadle 1993). However, this 

study found that the greater time loss in women only occurred in the first eight weeks 

o f  recovery. Significantly more men returned to work within the first week of the 

injury, but by the end of the second month the proportion of male and female 

occupational RSI claimants recovered were similar. Men and women were equally 
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represented in the longer term time loss occupational RSI daims. 

While time loss has commonly been used as an indicator for injury severity, there are 

a number of problems with this. First, many workers who return to work after an 

initial occupational RSI injury frequently requke further work absences (Yassi et al 

1996; Baldwin et al 1996; Oleinick et al 1993). Short term follow-ups may be 

underestimating the true t h e  loss. In this study, however. the file review was 

conducted in 1993. increasing the chances of capturing subsequent time loss 

recurrences. Any recurrence of a previously accepted WCB injury is compensated and 

recorded on the initial daim file, 

A more serious problem with using time loss as a measure of injury severity is that 

there are many factors not related to physical recovery which influence the length of 

time a person receives compensation benefits. Several studies have found that other 

non medical factors such as availability of work, employersr willingness to 

accommodate a recovering worker. and the education, income and marital status of 

the injured worker. have an impact on disability and recovery time (Baldwin et al 1 996; 

Cunningham and Kelsey 1984). Married men have been found to return to work 

sooner, and rnarried women later, than their single counterparts; and injured workers 

with lower income and education have been found to  take longer to return to work 

(Baldwin e t  al 1 996). 



It is possible that more household and child rearing responsibilities at  home could be 

delaying the recovery time for women in this study. While women generally have 

lower earnings than men, the lack of financial resources available to  deal with the 

injury and disability should not be a factor in this study, as the WC6 pays al1 expenses 

arising from compensable injuries. It may be that unknown socioeconornic factors may 

be operating here. Women's longer time loss may be due to the types of jobs women 

have. For example, they may have fewer accornmodating employers or less task 

flexibility to accommodate the recovering worker. Qualitative methods. such as 

obtaining the worker's account of the impact of their injury on their lives, would 

provide an alternative measure of injury severity and may assist in explaining woments 

longer recovery time. 

As reported previously (Yassi et al 1996), the majority of al1 occupational RSI 

clairnants recovered sufficiently ta return t o  work. While more men (87%) than 

women (79%) were able to return to work, these differences were not statistically 

signif icant. 

The return to  work status was determined by the last written notation on the file 

regatding work status. It was assurned that the work or disability state remained the 

same between the last file notation and the time of review. While this method may 

be more reliable than using cessation of claim benefits as a proxy for return to  work, 

which is often used in studies using insurance data, chances of error still exist. The 

70 



longer the time period between last notation on file and the assessrnent date, the 

greater the chance of wark status change. A more accurate measuie would have been 

to contact al1 claimants directly, but this would be costly. 

V . 2 3  Diaanosis 

While previous studies (Champion et al 1986) found differences in RSI medical 

diagnosis between men and wornen. no differences were found in this study. 

However, some of the gender differences found in these earlier studies are diagnoses 

which relate to specific body parts such as the elbow, wrist, and shoulder. These are 

the sarne body parts found in this study to sustain RSls at different frequencies by 

men and women. 

For instance, Champion and colleagues' (1986) case study of long standing 

occupational RSls found that proportionally more men had epicondylitis than women, 

while this study found proportionately more men experienced RSls to their elbow. 

Carpal tunnel syndrome, a condition known to affect women in greater numbers than 

men (Armstrong and Chaffin 1979, Stevens et al 1988, Delgrosso and Boillat 1991. 

Miller et  al 1994) was found to affect both men and wornen in equal proportions in 

this study. This unusual finding lends support to the position that environmental 

factors, rather than biological factors. play a large role in the development of 

occupational RSI gender differences. 



Studies comparing the medical treatment received by men and wornen for other 

conditions demonstrated differing and less aggressive treatment for women (Chiriboga 

et al 1993; Young and Kahana 1993; Steingart et al 1991 ; Ayanian and Epstein 

1991 1. Yet this study found no difference in the treatment received for their 

occupational RSI compensation conditions. Men and women attended specialists, 

received surgery and physiotherapy in proportionately the same numbers. Since 

compensation board physicians periodically review longer duration or more difficult 

cases to  ensure that appropriate medical treatment is being provided, this routine 

review could be assisting in preventing any gender differences in medical treatment. 

V.3 Limitations of This Study 

The implications of this study are constrained by some of the data limitations. 

Workers compensation data represent only those individuals who have successfully 

established a claim. Employers have incentives to reduce workers compensation 

claims and workers may obtain benefrts under other sickness and disability insurance. 

Workers compensation data are collected for insurance purposes, not for research or 

occupational health surveillance. Thus, recorded information is limited to codes 

relevant to a daim2. The number of workers employed with registered firms is not 

reported by age nor gender. 

2 Since this study w a s  conducted advances have been made to 
the WCB coding system. Diagnositic codes are now being included. 



As noted earlier, the calculated rates are likely an underestimation of the true 

occupational RSI rates in the population. Statistics Canada labour force employment 

data include full time, part time and temporary employees in addition to people not 

covered by the WCB. Furthermore, other studies (Fine et al 1984, Bueckert and 

Weninger unpublished) have demonstrated more occupational RSI disorders in the 

general working population than those reported to the WCB. It has been argued that 

using WCB occupational RSI data as a measure of injury rates is more a teflection of 

likelihood of a worker formally registering a claim (Hadler 1989). Further research to 

assess the extent of under-reporting of occupational RSls in Manitoba is warranted3. 

Complete and accurate data, directed by the researcher's h ypotheses on the 

populations at risk, are required. In order to appropriately compare gender differences, 

A study to assess the  amount of under-reporting to the WCB 
of occupational R S I  was initially proposed as part of this thesis. 
It was proposed that using CTS as a proxy for al1 occupational 
RSIs, CTS rates by gender in the general population of Manitoba 
could be obtained from the Manitoba Health Services Insurance Plan 
database and compared to WCB based CTS rates. Using results from 
a survey reported i n  MMWR 1989 of the  estimated rate of CTS which 
are of occupational origin (between 31% and 55% with an overall 
average of 47%) , Manitoba1 s estimated number of CTS of occupational 
origin for 1991 could be derived from the general population rates. 
This number could then be compared to the actual number of CTS 
found in order to make some comments on the accuracy and 
completeness of the Manitoba WCB data. However, since CTS is a 
four digit code in the Manitoba Health Insurance Plan, but 
physician claims are coded t o  the third digit only, this portion of 
the research could not be undertaken without additional research t o  
estimate the number of CTS i n  treatment i n  the Manitoba health care 
system. 



complete and accurate numbers in the populations at risk are required. The precise 

number of employees, subdivided by job classification and by gender, is required. 

Moreover, there is significant diversity in the number of hours worked by gender and 

occupations. Women tend to work more pan tirne than do men and this variation 

needs to be identified to calculate exposure accurately (Messing et al 1 994). 

Given the unexpected findings of very few occupational RSI rate differences between 

the genders, caution must be exercised in extrapolating the results of this study to 

other geographic areas outside Manitoba. Manitoba has a labour force population base 

of just over half a million workers. The manufacturing industry, the highest risk 

industry for occupational RSI, employs a proportionately small number of worken in 

Manitoba. Farming and related agriculture industry is a major industry in this province. 

Manitoba also has a very small number of large employers, the majority of which are 

public sector ernployers. 

V.4 Implications 

Knowing the demographic characteristics of persons with occupational RSI is useful 

for developing prevention strategies and in assessing future health care needs. The 

variations seen in rates among industries and occupations as well as between genders 

indicates that preventive intervention programs in equipment andlor work processes 

are needed. Occupations in which women have historically had lower participation 

rates, such as construction trades, and perhaps a poorer fit between the worker and 
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tools, will likely require tool modification to reduce the larger gender disparity in 

occupational RSI rates (Peipins e t  al unpublished). Changes in employment patterns 

in high risk industries and occupations could impact on future health care utilization, 

the number of RSI compensation claims and compensation costs to employers. 

This study also suggests the need for compensation policies which encourage task 

flexibility to  accommodate recovering workers or provide incentives to  employers to 

modify tools, equiprnent and work processes. The WCB databases and coding 

systems are designed for administrative purposes and the board's coding system was 

not amenable to the easy identification of RSls. In response to repeated requests for 

the compensation boards to upgrade its occupational surveillance, the Manitoba WCB 

began coding diagnoses in 1996. While this coding addition should assist in 

identifying RSI claims, it will not identify al1 RSls. The diagnosis code records the first 

diagnosis on file and many RSls have the diagnosis of strain or sprain. A unique RSI 

code would facilitate tracking RSI claims. 

The findings of this study are also useful in suggesting and evaluating etiologic 

hypotheses. However, to  gain more insights into the factors responsible for the 

occupational RSI and the gender differences in incidence rates and expariences, 

additional gender specific research is required, including qualitative approaches 

(Messing 1992). Thus, while this research has added to the world of knowledge, as 

is always the case, much is left to be discovered in this area. 
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APPENblX 1 SUMMARY OF EPlDEMlOLOGlC STUOIES 

TABLE A l  .1 

Nilsson et al 1994 

Nathan et al 1994 

Chiang et al 1993 

Brismar an 
Ekenvall 1 &2 

SUMMARY OF EPlOEMlOLOGlC STUOIES 
REGARDING CARPAL TUNNEL SYNDROME 

STUDY DESIGN 

S prevalence study 
g k r m a r r  
a ses eâ for. WkrS - or classi ied as 
low, mo& or hi h ex 
to -petmye & BorceRi 
wrist motion 

cross-sectional 
101 Japanes f miture 
workgrs and 91% 
Amencan wrkrs from 4 
industries 

Cross-sectional 
prev l nce survey - 207 t s h  processing 
wrkrs ln Taiwan - 61 aro 1 (low force & 
low rëp1, - J 18 grp 2 (high rep or 
hi h forc ) & BAPz) !hi& reP & 

cro s-sectional survey - 1 $ men exp to vib 

W C o n m  woricer yee$s vib.. 
patients (3 

m n. 8 women) - 8 healthy-male divers 
unexp to VI or heavy 
manual wo!k 

- physiçal exam - questionnaire - median nerve conduction 
test 

newe conduction it;Zg3 tunnel - clinicaî exam. - pestionnaire by Or. - rgonomic asse sqenf to 
vibration forpfuf gr!pping, 
and handlwnst positions 

- bilqteral nerve conduction 
studie~ - physiçal exarn - questionnaire 

- Ergonomic assessment - que-si nnaire - ciinica? exam 

- motor ênd sensory new 
conducmon of rneciian and 
ulnar nerves 

lncre sed r i  k of prolonged latency time 
was round for: - pl ers and qssernblers [exp. O vibration 
an wrtrs, ?orcd and gnp) compared w i 6  office 

- vibration exp. wrkrs_contras?ed to non 
yi ration exp. wrkrs, inespective of job 
t A 
- Abnormal slowing were similar in 
&g~peoe and Amencan wrkrs ( 1 7% vs 
&C-PJJ. - Japanes wrkrs si nificantl less likely 
to re o n  ETS svrq Voms 23% vs 

1 ) and I s ~ i h l y  to have a Dx of 
A?!! b% vs 8.8% than American vvrkrs - Bod mass most important predictor of ' 
~ a x .  Ta enc differenee - Job r e t a d  factors (k6 board usa. 
re etition occupational {and use, heavy 
i&n and duration of em loyme.ntl ware 
fou 8 to explain 56% of &e variation, but 
40W was rota tive (kayboard use and 
duration o!ernp?oyrnent). 

- 15% Dx with CTS - inc easing trend of CTS from gr 1 to 
grp 5, but when gender taken inro 
account trend was not obsenrad. 

H ever for short t e m  employees 
mn hs) sig, increasin trend in the icPY t 

r io of C S was obsewed %etween grps. 
-?or eful moyernentg and gen r were 
founa to be sig i ors of (!?S. - ~ o t  ~reâictorsi Pl$% were interaction 
of r p nd forc - 2.8 bfi f ~ u n d  k r  use of oral 
contraceptives. 

Vib exp subj. with symptoms 
demonqratecj decreas in median nerve 
conduction similar 
ronouncecî thqn + ~ J ~ ~ t k s .  150 other sig. ditf. ounB between grps. 



STUDY DESIGN 

Lon itudinal cross- se do na^ "$y - 429 wo%ers 

cross sectional 
r valence survey of P 858 fernale gmcery 

checkers 

caspcontr~l  - usrng Swiss sentinel 
phy i ian nqtwork for 1 
yr, ECS atients were 
identified: controls were 
next patient of same 
a g e ~ n d  sex (resulting 
in case-control 
pairs). 

- 23 CTS surgery 
patients, 
compared to general 

POP* 

ci-oss-sectional survey 
of 
ski assembly lant lad wrkrs wfh rep jobs 

wrkrs wrth nonreD. 

cro s seçtional survey - 93 su 1s. randomi 
s e l e c d  w r b r s  (25 
men and 68 women) at 
a poultry processing 
p p t  - 3 control 
(44 men a n t g 1  
women) applicants 

- - 

Case-control in eneral 
in T e ~et#erlands 
C T ~  cyses - 4 contro s 

- N rve con ction tests in 
1 984 and 1%9. 

Self admin. Questionnaire 

Qu stionnaires completed 
by brs. 

ueqionnaire, 
hysical exams and €MG :? 

€MG - median newe motor and 
sensory latancies 
measured. 

- questi nn ire zbout 
genera~ ReaRh and health 
care . - - interview- & 
neuro h ~ O Q ~ C  testing to 
identib EIB. 

- highl si + ve -correlation between 
wrahran! s b w i n ~  and between BMI and 
slomlg - 
- no increa e in pr va e ce of slowing 
b twm 1884 an1 1$!! - fion of the j ~ b - ~ e h t  à (OCCUP 
hand use, duration gf empz ment nor 
in was a predictor f 7989 slowin 
1 & % d i c t o r s  wsrs 1 984 BMI. aae an% 
wriSt/width ratio, exercise level and 
weiaht. 

- - - - - - - - - - - - - - - - - - - 

- 12% Dx CTSJ a9ed.u on reported 
symptoms) whic 1 is hig R er than gen. pop. - t v e  assoc. found for: 
age, qve. hrsiwk, yrs worked, use of 
~M~?Ics. 

tmbutable risk est. 60% of al1 CTS due 
to work. - No assoc. found for use of scanners, 
unloading baskets, use of oral 
contraceptive exogenous eçtragon, 
orennancv or historv of broken wrist. 

? ig. asgoc. - depetitive mov. me"ts, extensions, 
flexion. use of vba tna  tools and wrist 
movements neces itatihg forqe were 
rnentioned more oken bv submts than bv - -  - . --.- - 

controls- - developgent of CTS in women was 
assoc. wrth pregnancy. 

- +ve assoc. with rgp job - +ve asq c.-with diabetes mellitus but 
not thyroi8 disease, arthritis, use of oral 
contraceptives, gynaecological surgery, or 
menopause. 

No assoc. between median motor latency 
SI win and employrnent. - &palPbut +ve assoc for sensory 1-ncy 
in nght handq of females (equal to risk 
associated with age) . 

- Risk pf CTS increa ad with duration of 
activities ith f l e x d  or extendad wrist 
?ver p a r  '!!Cs e 3.0, 8.7 

tiZ38~4ki. IL$, 4 b k 8 h  
rs/wk for 

- ngt sig. was working with pinch rasp, 
tvnina or combination of flexed andl 

pregnancies diabetes during pre nancy, 
weight, *ri& fractures, thyroid Bseases, 
rheurnattsrn and diabetes 



STUDY DESIGN 

Telephone Interviews ssoc. with vibratin hand t 01s î0r8.%, rep rnovement O! wrist ( 8 ~  
r /I .  - bose-resp nse radient with increasing 
r of exp. ?or b A h  types of exposure, - 80 si% 880~. with work load on wnst, 
aithoug increased with increasing yrs 
of exp, - lncrease@ pqevalencq f obesity 
heumatoid disease, dia%ett?gd thyroid 
disease among cases with . 

cross sectional su-wev 

four indùs@ies - grou ed into 5 O cup. 
grps. Pmrn very i i gk  to 
very heavy force an 'i rep. using occup. tit e 

a e-control b F  forestry workers in 
inla d - 488 exp- to vibration - not exp. 

- median newe s nsory 
iatency meauira8 of both 
hands. - self admin. questionnaire 

- Na assoc with hand force, rem or yrs at  
w rk - 8rp- 1 hf sig iower proportion with 
slowin t an grp 5, but when hands 
i n s e 2  of ersops were exarnined the 
only signidant inter grp difference was 
betwegn grp 1 and 3. - slowin not as oc. with bimanual oceup 
h a d  advtty orfength of employment. 

uestionnaire 
fleuro~ogica~ exarn & 79 

randomly given €MG 
C ~ f g f f &  - white finger (22%) 
Among CTS rp orrelation between 
nurnbness .of$aii8 and history of hand 
muscle fatigue and VWF. 

Cros sec ional surv y - 658-worI<e from 9 
i"d:#lai. 5% jobs 
divi inIo 4 exp g 
Icom#natioos of. hieRh 
ow force with high & 
low rep) 

Interviews, 
Ph ysical exam, 
Ergonomie assessment - videotaped - EMG recordings 

Highly + ve assoc betw en C - high forceiivgh rep (08 15) 
low forgelIo r p. - vibrat~on (& 8.3 - high-rep. > risk jacter than - no sig. assoc. with posture. 

TS and 
compared 

high force 

Prospective cross- 
s ctional sufvey 
-g86 w p l o  ees in an 
ai ctronics Yant - sssessed [i h risk 
wrkrs 1 yr. laFer. 

high risk work areas ID 
(bas7 upon freq. of 
corn aints & obsgwed 
wor f  tasks invoivng re 
flexion. pxtensi0.n. pinchng 
and deviated wrist 
posture I.  
-biom ctanical assessment 
of & {MG on wrkrs 
randomly sel ed from 
high risk worEreas. 

Hi her prev of symptoms ( 1 7.9% vs 
8.9%) and 
+v néurological findings (26.2% vs 
1 1 .!! %1 amona wrkrs from hiah rîsk work 
areas than froni rest _oj wprk 'po . - in reaseâ abnormalities in m d a "  neva 
E M ~  tests 1 r later among wrkrs in high n k areas, aitKoueh mosf -net- sig. 
-&ore wornen thap men in high risk grps. 
compareâ to low risk grps 

packing plant 
rn l yees h had ETI ?rom 1369 - 1983 

Revieyved p a t rgcords, 
Interviews dt Eiinlcai exarns 

p~&v?lence of CTR greater than gen. pop 
t u  i-3 - 2 k in femaies - 18.5% in males 
A e much u er than gen. -& yrs vs W 8 o r  men and dWtir 
women 

Prevalence study of 1 7 
butchers 

lence & unusual pattern 

k;k%vmptoms (~i 
evidence) 



L 

Cannon et al 
1981 

Armstron 
Chaffin l8h 

STUDY DESIGN 

se-Control 
cases 
controls 

aircraft manf, plant 

78 se-Control 
fpmale pairs. from 

sewin~ pr yctton jobs 
iÇ+Ees d<Fiistory of 

METHO OF ATA 
COU~CTI~N 

ejf admin. questionnaires I interviews - didn'j report criteria used 
to assrgn erg exp. 

hart reyiew 
rgongmrc assessrne t 3 

using videotapes and €MG 
+ve asso (small) between CTS qnd use 
of forcefuf exertions, deviated wrla and 
pinch hand osition - No assoc &und for size or shape of 
hands of wrist 



TABLE A1.2 SUMMARY OF EPlDEMlOLOGlC STUDIES REGAROING 
TENDINITIS, TENOSYNOVITIS AND OTHER TENDON DISORDERS 

Physical exam, Interviews 

- Self a min. Questionnaires- 
~ h y r i c d  u a m  

linical exam X-fa s 
EEpowra arrh~mJnt 

- 

: Af.996 wim tanosynovitis or pe$ksdi$ii& and 
cases are amon cutters a 

pmiominan& anong &joung worgers. 

kig~nepsrp~~en~cf t e p ~ o v i t & g y &  %, , 
ut not slgn16At On en 

- +va assoc for shldr tendinitis with brïcklayers and 
ib6 a ers had OR 33 a d 1.21 for the left & right 

!kI",Fe$b"0tT8F?n~ZZt~8n$T, for &=?eh e ng t. 2-49 and 1 .a, 



TABLE A1 -3 SUMMARY OF EPlDEMlOLOGlC STUDIES 
REGARDING EPlCONDYLlTlS 

Vii ari-Juntura et al 
1 A l  

llowed for 31 mnths. 

Dimberg 1987 

PIen-imB om an re 1987 

cross-sectional surve of a 
aircraft engine man&mnng 

worken 

R%8F' active prevalence study 
construction workers in 

Nice i g&$d records fmm 1977 to 

Kivi 1982 

Roto and Kivi 1984 

- - 

Casa review 

clinicat ross-sactional : 99 mave msawyers  
construcnon oremen 

- 3 cliiical qxams. 
Ouesttonnaire 

Review of medi 1 records of 
compuîrory me& exarns 

Physical exqm 
Questionnaires 

RESULTS 

: 89&2= y: t p u ~ $ ~ o  as 9. ight related manual to work. work 

rev e e betwwn 1 e and white collar $12 fir.84 vs r,spectweIyY. - ~ g s  +va asoc  w ondyl 8s. - sex. iob categow. anR/&ree e~ilbaw a r a .  were - - 
not sa - 

- ten ncy to seek medical advice incteased with work 
stress. 

-& ris 6 4  
s i a ~ s  ninnbpr of year uposed were +ve assoc. 

epicondyld - difference-may%e ue partly to an over 
npresentmon meatcutters. of QI& workers among the 

- 73% of cases were judged to have an occupational 
O in - 8 t h s e  0% wera detknined to Sie due to 
F ~ n t i n ~ ~ ~ s &  monmonous over-emnion of the 
oreann - Hi bjly*significant di erence i the d a t l ~  n m er of 

wo8m movem3ntaLween L a s  I u & d  
occuna%onai an o er cases. 

No i diff f ravalence bat n a mbly line 
wor&&s ana &op assistant !% a 3  5% respective~y~ 



TABLE A1.4 SUMMARY OF EPlDEMlOLOGlC STUDIES 
REGARDING SHOULDER OISORDERS 

SfllOY METHOD 

C r o s  semionai - 82 female assembly workers - 64 female controis 

Cross-sectional - 207 wrkrs-from 8 fmh processing 
plants in Tatwan 

Prevafence study - 224 sewing-ma-chine o erators 
from 4 factones cn swe8en 

Prospective Cohort stud - 96 fernale assembly w&s from 2 
electronic rnanuf. fimis - followed for 2 yrs. 

Prevalence cohon study - 31 9 men' 255 women Sweden - assessed'relationship bétween wotk 
load (li ht  mod or heavv ph sical 
deman& 'deterhinad bv iob &le and 
psychosocial. factors jedukation. 
intelliaence. income. lob satisfaction 

casa-Control - 93 cas- of shoulder pain and 259 
controls in an automobile plant 

studies. - - Prevalmce, odds ratio and 
etiolo ical fraction of shoulder neck 
disord)em in dH. occupp. calculated. 

DATA COUECTION 

- ques?ionnaire - physrcal exam - ergonomic assassrnent 

- interview - dinical exam 
-job analysis using high-low rep. 
and force 

- 3 madical eqms iby 
phystotheapistl 1 each year - individual ergohomic 
evaluations assessad for work 
taslw, and technique physical 
work capac rodictiwty, 
p.vchoiogicaY&a. 

- Interviews - secondary data hom other data 
sources such as elementary 
school records 11 938 onwardl. 
Malmo Longitudinal Study 
followed srnce 1942 and a social 
questionnaire ( t 983). - medical exam 

- - 

-intervieweci - examined - ergonomic job assessment to 
characterue postural and peak 
force req. on shoulder- 

- Task eqosuw was assumed 
based on lob tnle, 

RESULTS 

panonality tendencies to 
stresslworry lower musculsr suength. 
lower emotional wdl-being. and higher 
prev. of pwchosomatic symptoms. 

+ve assoc between shoulder pain and rep. 
(O& 1.6) and forceful rnovaments (OR 
1 .O). - increasing trend observed for-shoulder 
nain as eraonomic nsk factors tncreased in 
sever@. ' - Wrkn w-hh short term exp. J c 12 mnths} 
showed sia increastna trend in the ratio of 
shoulder p3in. - 
- +ve carrelaion between yrs employed 
and hrs worked to - +ve conelaion b g : y o r k i n g  hra 
> 30 hrslwk and tension neck syndrome 

75% prev. rate for symptoms. &% p rev. for previous 7 days 

- Increase in prevalence of cervicobrachial 
ptoms (1 1 % to 24% 

'gr in yt.1 - Dscrease in prev. of symptorns among 
those whose job tasks were modified 
(16%) compared to those whose tasks 
remained unchanged 126%). 

- No diMerence in physical o b  load arnong 
subi with or without shouder pain, but 
women-with signs of sup.pinatus 
tendinrtis more often had jobs with 
physical demands, - sig diff between women sub- with 
shahder pain an-d low job satdaction and 
between men wtth shoulder pain and Iow 
intelligence scores. 

- sig. assoc between shoulder pain and 
elevated shoulders above 90 degrees (OR 
3.2. 2.3. and 4.0 for left. right and bath 
shoulden resp~ve l y l .  - Increasin proportion qf job cycle in 
rhoulder ekvatan iesulting m sign 
increase in odds ratio. - no sin assac for peak forces and shoulder 

- a +va auoc between thoracic outlet 
syndrome and hi h rep arm movement for 
r l e d  data (OR 2.0, et~olopïcgl fraaion 

-751.-None of the studies indiv, showed a 
sig. OR, - +ve assoc, between wo!k - shoulder 
level and rotator cuff tendnitis OR 11 and 
etiological fraction 0.91 Ipaoled data from 
two studiesl. - a poled rp of keyùoard operators (4 
dudies] s!owed a +ve assoc with tension 
rpk,syndrorne (OR 3, etiological fraction 
u.0 f t - ind6idual nudies demonstrated OR sig 
exceeding 1 in spaific occupations for: 
ceMcal spondylosis meat carriers 
dent* miners and beavy worl<eR~- 
cervical & drome (civil servants); teksion 
neck m G m e  (data entw workers. 
typists; assembly line packers. scissoys 
makers. iamp auemblers and fitm rolling 
workersl . - women'had higher rates of tension neck 
syndrome than men (OR 5.9 
osteouthrosis compared witk office 
workers and faners. 



II Punnet et al 1985 

II Herberts et al 1984 

11 Wells e t  al 1983 

11 Herberts et al 1981 

cross-secûonal - 162 famale g rnan t  wrbs - 76 famale hospital wrkn 

Fdlow-up of 1981 study (see bslow) - 188 plate wrûrs compared to - 131 welders and 57 office cl* 

Case-conua 
etectronic 
-1 12 -8 
shoulder pain - - 11 2 matched conuols randomly 
selected from same CO. 

II in a large Swedïsh 
man- finn 
s of long term (> 4 w b )  

prevalsnce nos-sectional 
-1 96 male letter carriers - cornpared with gas mater readers 
and postal derk conuol. 

revalencs cross-sectional of a 
8wedish shipya<d - 131 welders - 56 male office clerks 

DATA COUECTION 

- adf admin. questionnaire 

- d m u d  sr "parMncing 
pain for most davs O a month or 

- seif admm questionnaire - dinical exarp and interview by 
physiothsrapm 

- interviewed - work task graded for degree of 
monoton tep. and total work 
load on skulder 

- - ssvere shoulder pain was 
defined object~elv by a scoring 
synem which requird a sig. 
amount of dimess in tamis of 
onsat frequen and duetion of 
pain. i nd  impa3 on actmms- 

- questionnaire - cfinical exam by ohysiotherapkt - interviews 

- 19.6% of gannsnt wrkrs and 6-8-96 of 
hosortal wrius had Persment nain in 
shoüldms. - Finisher & stitchem had sig rate ratios for 
shoulder pain (4 O 2.0) when compared 
with hnsaitaî w&& 

;S&. d .  prevalence of supnrpinatus 
inna betw offia workers 10%) 

and mlders HE%) and plate-workarr 
11 6-2961- 
L Wgd& with d i i râer  were 6 yrs. 
youn er-than late-wodce~, aga 
dism~utmn oppop. wem sim ar. - Weidprs work-was classifiad almost 
exdusnrely static while plate-working was 
dasrifid as dvnamic, 

- grp piece rate, shif't work. repetitive and 
monotonous tasks were sig, more frequent 
among casa - sig more cases considerd their work 
heavy rnonotonous and stressful and 
requ id  heavy I i ing. 
-cases reponed sig. more social factors 
such as oor rdationship wÏth su ervisors 
havïng &dnn at  home.-having if rpous& 
and working alternats shrfts. - Immigrants had a si hi her nsk of being 
a casa IRR 6.7)-andaha aisorders were 
more frequent wnhin cenain occupations - shoulder dborders were 10 times more 
frequem in wornen aven though 80% of 
faaarv wrkm were'men. 

- prev. of  Javere shoulder pain arnong 
meter readers ostal clerks and letter 
caiers-ws. d, 5% and 13% 
respectnrely - a 4.3 k increase in bag wt for letter 
carriers e%vaed prsv. to 23%. 

- sig d*. in prev. ratio- of 9.0 for 
supraspinatus tendinnts between welder 
and clerks. - neither the # of welding yrs not the level 
of shoulder muscle load were found not to 
be sia. 



1s this a RSI daim? 

Date o f  Claimlfirst application 

Date of injuryllay off 

Prior RSI claim? 

Recurrence occurred on the claim? 

CLAIMS DATA RECORD SHEET 

FACTORS CONTRIBUTING TO CUMULATIVE TRAUMA DISORDER 

Worker Characteristics 
Pre-existing info 

If other specify 

- seniority in industry (yrs) 
- in firm (yrs) 
- in job (yrs) 

Occupational Risk Factors 
1 . Task Activities 
- awkward joint posturelhand positions deviating from the anatomical neutral 

- pinch grip 

- change of routindreturn from leave 

- forceful exertion 

- IOW temperature 

- repetitive action 

- use of hand tools/ill fitting gloves/ill fitting handle shapes 

2. Work Station Layout 
- static loadinglprolonged constrained posture 

- above elbow height work 

- excessive reaches 



3. Psycho-social Climate 
- incentive pa y s ystem 

- no job rotation/inadequate rest period 

- overtimellong hours 

- increased stress levels 

- don? knowfnot stated 

- other (specify) 

MEDICAL INFORMATION 

Diagnosis 
If other specify 

Stage of Disease 
- How long since 1 st exposed (yrs) 

- How long since 1 st  symptoms (yrs) 

- Stage of severity at time of daim 

Medical Intervention 
- farnily physician1GP 

- phys. med. specialist 

- orthopaedic specialist 

- other specialist (specify) 

- surgery? 

- physiotherapy? 

- other (specify) 

STATUS OF CLAlM AT LAST WCB ENTRY 
Date of last entry 

- still receiving WC6 payment? 

- worker still in communication with WCB? 



- type of WC6 involvement 

- type of RTW activity 



APPENDIX 3 CODES 

No O Yes 1 2 Donet knowlmaybelnot enough info 

PR€-EXISTING INFO 
O No pre-existing - evidence they looked for pre-existing conditions. 
1 Endocrinological - diabetes, hypothyroidisrn, obesity 
2 Gynaecological conditions (hysterectomy, menopause, oophorectomy, pregnancy) 
3 Rheumatoid, gout, and other arthntisldegenerative changes 
4 Sports or hobby activity 
5 Previous trauma or congenital abnormal* 
6 Don't KnowlNot Statedlnot investigated 
7 Other 

DlAGNOSlS 
Hand and Wrist 
1 De Quervain 
2 Carpal Tunnei Syndrome 
3 Ganglion 
4 Trigger finger 

Forearm and Elbow 
5 Epicondylitis 

Any Location 
6 Tendonitis 
7 Tenosynovitis 
8 Peritendinitis 

Shoulder and Neck 
9 Cervicobrachial Disorders/Syndrome 
10 Neck Torsion SyndromeKension Neck Syndrome 
1 1 Rotator CuffISupraspinatous Tendinitis 
12 Thoracic Outlet Syndrome 

13 Non specific - StrainISprain 
14 Myofacial/Fibromyalgia disorders 
15 Bursitis 
16 Other 
17 Vibration White Finger Disease 
18 Over use syndrome 
19 don? knowhot stated 
20 Soft Tissue lnjury 
21 Neuropathy/ lmpingement Syndrome/Neuritis/Newe Entrapment 



JOB RlSK FACTORS - as stated on file only 
O no activitynow risk 
1 sorne activitylmedium risk 
2 frequentfhigh activity/high risk 

STAGE OF DISEASE 

1 Stage 1 - Pain, discornfort a t  work but resolved when not  working. There is no significant 
reduction in work performance 
nor any physical signs. 

2 Stage 2 - Symptoms start early and persist longer in the work shift. They do not settle 
overnight and cause disturbance o f  sleep. There is reduced capacity for repetitive work and 
physical signs may be present. 

3 Stage 3 - Symptoms persist at rest, pain occurs with non-repetitive movements and cause 
disturbance of sleep. Unable to  perform light duties, experiences difficulties in non-occupational 
tasks and physical signs are present. 

4 Don't knowlnot stated 

STATUS OF CLAlM AT LAST WC8 ENTRY 
Type of WC8 Involvement 

1  only claimslmedical aid involvement 

Rehabilitation services 
2 Job searchljob clubivocational assessrnent 
3 trainingleducation 
4 wage top uplspecial Additional Compensation 

5 Other 

6 Pension 

Type of RehabilitativeIRTW activity - as last noted on file 
O Not yet atternpted to  RTW 
1  Attempted to  RTW but unsuccessful 
2 RTW-same employer, same job 
3 RTW-same employer, modified job 
4 RTW-same employer, entirely diff job 
5 RTW-diff. employer, same type of job 
6 RTW-diff. employer, entirely diff job 
7 Not RTW - because of injurylconditionirestrictions 
8 Not R i W  - no work available due to economyllay offsl  bankruptcy of Co. 
9 Not RTW - voluntary i.8. retired/ pensioned off1 quit 
1 0  Don't knowlnot stated 
I l  Other 




