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A. ABSTRACT
There is growing evidence to indicate that women's experience with occupational
repetitive strain injuries (RSIl) 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 RS| 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 outcome, medical treatment and compensation assistance

received.

A manual file review of a stratified sample of time loss upper limb workers
compensation injury claims settled in 1991 was undertaken to identify occupational
RSIs. 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 women and men
(0.76/1000 female workers vs. 0.73/1000 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 (38.66/1000 female workers
vs. 17.69/1000 male workers) and government service industries (1/1000 vs.
0.34/1000) and for the processing (19.80/1000 vs. 8.47/1000) and construction
trades (5.33/1000 vs. 0.82/1000) occupations. Men had significantly higher rates in

the assembling and repairing occupations (5.22/1000) than women (3.32/1000).

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 time 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. 11%) 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 RS| 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.



| INTRODUCTION
Occupationally related repetitive 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 to 1991 (Ashbury 1995). The average occupational RSI
compensation claim is more costly and the amount of time lost from work is longer
than that for other traumatic musculoskeletal injury claims (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 RSis to neck and shoulders (Viikari-Juntura 1979)
than men; while men proportionately are more likely to develop occupational RSlIs to
the elbow in the form of 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 1981; Dekel et al 1980; Oldberg 1973; 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 et 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 measures 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 examined the gender differences in occupational RSI|
beyond comparing occupational RSIi 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 treatment received and disability

4



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 treatment, compensation assistance received,
and disability outcomes;

2) to develop and compare gender upper-extremity occupational RSl 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

5



of RSI, anatomical location, length of time loss, medical treatment received,

compensation assistance received, and return to work status.



i BACKGROUND

This literature 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. Next, the gender differences in occupational RS| and the various theories to
account for these differences are examined.

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

1.1 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 Nilson 1987), homemakers (Delgrosso and Boillat 1991;

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

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 finger/thumb, and thoracic outlet syndrome (Armstrong et al 1982; Cannon et
al 1981; Kurppa et al 1979; Luopajarvi et al 1979; Chatterjee, 1987). Other RSI
disorders are more diffuse syndromes such as myofascial disorders, fibromyaligia, and

chronic pain syndrome {Miller and Topliss 1988).

Although the term repetitive strain injury was first 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 ergonomic factors (including force, awkward posture and

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

Other common terms used for RSl 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 1995), occupational overuse syndrome (Ferguson 1984); industrial
orthopaedics and occupational rheumatic diseases (Sikorshi 1988; Kuorinka and
Koskinen 1979) or disorders associated with repeated trauma (Tanaka et al 1995).
Other terms such as regional musculoskeletal disorder, musculoskeletal disorders of
occupational origin, soft tissue disorders of occupational origin and workplace upper
limb 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

8



when attempting to relate occupational factors to musculoskeletal health outcomes
(Gerr et al 1991). Nevertheless, RS| 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 repeated 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 likely work-related causal component.

II.1.2 Historical Perspective

Medical diagnoses of occupational RS| have existed for over 250 years. Ramazzini,
in 1717, first described heaith problems appearing in workers who did "certain violent
and irregular motions and unnatural postures of the body . . ." {Ramazzini 1717 cited
in Armstrong 1986). In 1893, Gray's Anatomy gave a description of a condition called
washerwoman's strain, later to be known as De Quervain's disease (Armstrong et al
1987). Clinical conditions remarkably 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
1937; Pozner 1942; 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 compensable condition as early as
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1929 (Conn 1931). Conn (1931) estimated that tenosynovitis accounted for 1% of
the total days lost from all causes in 1930, which was an increase from 0.15% in
1929, a year of full employment. Pozner (1942) noted that at least 10% of soldiers
became disabled from tenosynovitis while harvesting. Reed and Harcourt (1943)
reported 70 cases of tenosynovitis, accounting for 0.54% of all 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 Lindhoim 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 women were
beginning to be noted, most likely reflecting the increased entry of women into the
processing occupations and the increased mechanization of work. Preventive
measures were also proposed during this time (Hymovich and Lindholm 1966; Tichauer

and Lubbock 1966; Ferguson 1971).
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1.1 Nature of the Problem

(a) Incidence and Prevalence of Occupational RSl
The overall prevalence and incidence rate of occupational RSI is unknown, however
reports from studies of individual work sites suggest that occupational RSIs are
increasing and are a major cause of lost work days. For example, occupational RSls
of the upper limb have been estimated to be between 2% and 4% of all 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 all lost time cases in the United States in 1993 (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 occupationai 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 RSIs suggest that they are
extraordinarily high in some industries and occupations (Table 1). For example, one
recent study at a large California supermarket where a CTS cluster had been reported
revealed the CTS prevalence to be 23% (Osorio et al 1994). An earlier study showed
that the incidence of all 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 RS| cases per

worker per year (Armstrong et al 1982).
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TABLE 1 EXAMPLES OF STUDIES REPORTING THE PREVALENCE OF
REPETITIVE STRAIN INJURIES IN INDUSTRY

STUDY INDUSTRY/ INCIDENCE/

OCCUPATION PREVALENCE
Osorio et al 1994 samPle of 56 from 69 CTS prevalence was 23% (determined from
employees at a grocery | medical questionnaire and median sensory
store nerve conduction)
Chiang et al 1993 8 fish processin 14.5% clinically diagnosed with CTS, 15%
lants in Talwan%total epicondylitis and 30.9% shoulder pain.
07 employees)
Liss et al 1992 150 ice cream _ 11.3% CTS, 5.3% CTS surgery
novelties machine
operators
Conrad et al 1990 58 dental hygienist 25% reported symptoms of CTS and 12%
tested positive for mild nerve dysfunction
Punnett 1987 76 female hospital 32% reported musculoskeletal pain in upper
workers limb dunggL the preceding year.
l}/lgaégolis and Kraus supermarket checkers 62.5% self-reported CTS symptoms
Viikari-Juntura 1983 117 slaughter house 60% reported arm or hand s mggoms in the
.9% cases of

tenosynovitis, 3.5% cases of epicondylitis

workers in Finland previous year. There were 1
' diagnosed by physician in the previous year.

Herberts et al 1981 é31 &Nelders from 18% of welders had supraspinatus tendinitis
weden

It is difficult to 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

discussed in greater detail in section 11.3.3.

(b) Cost of Occupational RSI
Occupational repetitive strain injuries can be particularly disabling and costly compared

to non-RSI claims. Various analyses of workers compensation claims have shown that
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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 1994). Utilizing Manitoba compensation claim data, the average
number of days off work was 71 days for occupational RSl claims compared to 34
days for non-RSI musculoskeletal claims with similar WCB coding (Yassi et al 1996).
The average cost of an RSI claim was just over $56500 (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 of occupational RSIs. For
example, workers in an lllinois 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 $1848(US)/hand and an average

permanent disability cost of $8073(US)/hand.

Although most occupational RSls are self-limiting, with most cases improving within
four months (Yassi et 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 haif of all occupational RSI sufferers required medical work

13



restrictions preventing them from returning to their usual work tasks (Chaterjee 1992).
Adams and colleagues' (1994) study of occupational CTS surgical cases found that
the mean duration of time loss postoperatively was nearly four months 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. 81.0%) and more likely not to be able
to return to work at all 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 claims.

.2 Gender Differences

It 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

1994).

11.2.1 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
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1991). For example, 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 1990). In
Ontario, the female to male claim frequency rate ratio of lost time occupational RSI
claims varied from 1.3 to 1.6 from 1986 to 1991 (Ashbury 1995). Occupational RSI
is increasing at 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).

I.2.2 Disability

Occupational RSI appears to affect women more than men. Women receive
compensation benefits due to occupational RSIs for longer periods of time than their
male counterparts (Ashbury 1995; Gun 1990). Except for women working in
construction, this gender difference was observed 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 all WCB disability claims revealed similar gender
differences (Cheadle et al 1994; Cornes 1990). For example, Cheadle and others
(1994) found that women were only 84% as likely as men to return to work at any
given point in time. Crook and Moldofsky (1994) 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 to their single

counterparts.

Very little research has examined whether gender differences in anatomical location,
diagnosis or manifestation of occupational RSI exist. One study of 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 1983).

A review of 100 consecutive occupational RSI upper-limb cases with more than six
months pain found gender differences in type and nature of the occupational RSls
(Champion et al 1986). For example, men tended to 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 neuroiogical

studies, primarily for the diagnosis of carpal tunnel syndrome.

11.2.3 Explanati r r Differen

(a) The Debate
There are different theories to explain the gender differences associated with
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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). 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 1987; Hall and Morrow 1988; Hadler 1986}. 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 RSIs result in an average of 71 days time loss
(Yassi et al 1996), many occupational RSIs 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 and/or 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

17



female hand are less than those of the male hand. Studies have demonstrated that
smalier 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 1985; Massey 1978; Bjorkqvist et al 1977; Sabour and Fadel 1970;
Phalen 1966; Wilkinson 1960). However, these arguments are based primarily from

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 (1990) 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 1992b,
Baron and Habes 1992, Morgenstern et 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 strain injuries.
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(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 (1992) conducted an ergonomic 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 1994; Stellman et al 1984). Women 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 (1991) studied the influence
of changing body dimensions during pregnancy on the interaction with the workplace
in an assembly line process. 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 some of the gender differences observed with occupational RSls.
Many of these tasks in which women predominate, 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 (1987) in their on-site
risk assessment 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 tended to predominate in the
high force/low 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 (1986)
argued that occupational RSl is more difficuit 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 (1983) found that
workers with shoulder disorders more often reported having children at home, having
ill 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.

.3 Etiological Factors for RSI
The etiology of occupational RSls is often multifactorial and in many cases is still
obscure. It is generally recognized that some individuals may 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
1990; 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 1978; Jung et al 1971; Gould and Wissinger 1978; Massey 1978; Wilkinson
and Oxom 1960; Johnson et al 1983; Brown and Snyder 1975; Leach and Odom
1968; Phalen 1972, 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 RSis (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 1988).

(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 mechanisms or conversion disorders
(Lucire 1988; Bloch 1984; Rush 1984; Black 1987; Cleland 1987; Ireland 1986),
social iatrogenesis caused by psychosocial or economic incentives (Lam 1995; 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
1992, 1989, 1986, 1985). Hadler argues (1992, 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 comments are
provocative, they have been criticized for lacking scientific support (Silverstein et al

1996).

The critics of the existence of occupational RS| 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 1995; Cleland 1987.
Hadler 1986; Ireland 1986). It is widely acknowledged that the epidemiologic
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evidence linking occupational RS! to specific risk factors is generally of very poor

quality (Stock 1991; Gerr et al 1991; Moore 1992a; Wallace and Buckle 1987).

(b) Evidence for Work Relatedness
The predominant position taken in the recent literature is, however, that occupational
activities can indeed place workers at increased risk for the development of RSis
(Silverstein et al 1996; Viikari-Juntura 1995; Kroemer 1992; Gerr et al 1991; Stock
1991; Wallace and Buckle 1987). 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 1991), high hand force (Silverstein et al
1986), awkward joint postures (English et al 1995; Feldman et al 1983; Armstrong
et al 1982), a pinched grip (English et al 1995), and exposure to vibration (Farkkila et
al (1988). Psychosocial factors such as control over work tasks and social supports
have also been shown to influence RSI rates (Skov et al 1996; Marcus and Gerr 1996;
Bernard et al 1994; Gerr et al 1991; Wallersteiner 1985; Isernhagen 1992; Arndt

1987).

Tables A1.1 to A1.4 (Appendix 1) list several of the epidemiologic studies assessing
work-relatedness for four RSI 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 outcome than the nonwork factors (Barnhart et al
1991; Wieslander et al 1989). For exampie, when Barnhart and others compared the
prevalence of CTS among workers in repetitive jobs to controls, the age and sex
adjusted prevalence ratios varied from 1.63 to 5.18 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 (1991) estimated that 60% of the CTS found among grocery

checkers was attributable to exposures related to work.

Some of the evidence of work relatedness comes from prospective studies (Kurppa 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 RSIs who were able to relocate to lower risk

positions experienced an improvement (Jonsson et al 1988).

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
(1989) found increasing odds ratios with increasing exposure time for use of hand
held vibrating tools {Odds ratios: 1, 2.7 and 4.8 for <1yr, 1-20 yrs and > 20 yrs
exposure respectively) and for repetitive movements of the wrist (Odds Ratios: 1, 1.5,
4.6 for <1yr, 1-20 yrs 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 A1.1 to A1.4 in Appendix 1). For example, well designed
studies have a greater than fourfold difference in rates with high force/high repetition
tasks, vibration, or prolonged wrist flexion/extension (Osorio et al 1994; Weislander
et al 1989; de Krom et al 1990; Chiang et al 1993; Barnhart et al 1991; Silverstein
et al 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
repetition/high force work and tendon disorders (OR 29.4) (Silverstein et al 1986;
Armstrong et al 1987). 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 demonstrate
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 1993; Mackinnon et al 1994; Moore et al 1991).

(a) Difficulties in Defining Cases and Determining Risk Factors
While the preponderance of studies demonstrates a correlation between certain
occupational activities and RSls, there are, nevertheless, several major impediments
to obtaining etiological clarity for upper extremity RSIs. 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 RSIs and the criteria used to classify cases varies between studies

(Sommerich et al 1993).

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 used. Many
prevalence studies rely on seif-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 titie 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 1993, Hagberg and Wegman 1987). Classifying by job title does
express some 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 sampies 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
1995). 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 (1992) argues that the ergonomic field is rather new to epidemiology and
ergonomists often lack adequate knowledge of epidemiology. 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 individuals at
increased risk of occupational RS! (Viikari-Juntura 1984). Viikari-Juntura (1995)
argues that the interaction between physical and psychosocial factors are not well
understood because epidemiologic studies have put an emphasis on the assessment

of physical 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
(1991) evaluation of 49 relevant studies. Nearly all of these studies reported a
positive relationship between exposure and outcome, but only three, according to
Stock, merited 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 RSl with work have similar deficiencies {(Moore 1992a).

29



lll. RESEARCH DESIGN AND METHOD

A cross-sectional file review of Manitoba occupational RS| workers compensation time
loss claims settled in 1991 was undertaken. The objective was to describe and
compare the occupational RSI incidence, distribution, determinates and outcomes 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 RS| data is

described in section 111.2 below.

1.1 Target Population and Sample

Since the Workers Compensation Board (WCB) is the best source of occupational injury
and illness data, the sample 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 1991 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 all employed Manitobans. Canada's
1991 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 census) at 515,985.
This includes full time, part time and temporary workers.
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m.2 Data Collection

As there was no "RSI" 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 RSIs. 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.

All combinations for the three categories of the four coding fields resuit in 81 (3%
groups. Thaose claims which did not have an upper limb 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

likely or “possibly” to 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 RS! claims as possible, all
claims in those groups whose coding combination was thought most likely or
“probable” to contain RSI files were reviewed. As well, all claims in those groups
which contained a small number of claims were reviewed. This resulted in all 60
claims from the six groups with nature of injury codes categorized as "possible” and
all 360 claims from those groups where both the nature and source of injury

categorized as "probable” being reviewed.
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TABLE 2 WORKERS COMPENSATION CLAIM CODES BY LIKELIHOOD OF
CONTAINING UPPER LIMB RSI CLAIMS

CODING FIELD LIKELIHOOD OF CONTAINING UPPER LIMB RSI CLAIMS
PROBABLE POSSIBLE UNLIKELY
Nature of Injury | sprains/strains (code 188g or | diseases of the nervous All others
inflammation/irritation (260) system including carpal
tunnel syndrome (560) or

occupational illness
including Raynaud's not
elsewhere classified (399)

Source of Injury | bodily motion due to ersons (0280) All others
repetitive motion (0401) or oxes etc. (0600-0699),
due to twisting, bending etc. ?onveyors 1300, 1301

, switchboard

(1520), food products
(1800, 1816-1890),
hand toois - not powered
(2200-2299) hand tools -
goyve_red &2 00-2399)

oisting (2600-2699)
machines (3000-3999)
mechanical power
transmission apparatus
(4000-4099
metal items (4100, 4110-
4140, 4150, 4155),

aper and pulp items
tagooy " CP

(0409) or unspecified (0400)

Type of Injury involuntary motions (101) or boggy1regaction UNS, NEC All others

voluntary motions (102) or (1 .

overexertion in lifting (121) or | overexertion UNS, NEC
overexertion in pushing, (120,129), overexertion in
pulling (122) welding or throwing (123).

leaning, kneeling etc. (080-
089)

Body Part Upper limb (300-399) or Lower limb or spine All others
Affected shoulder (450)

From the remaining four groups (claims with source codes categorized as "possible”
or "unlikely” and the nature code categorized as "probable”) random samples of claims
were selected. The sample size was sufficiently large enough to ensure that the
estimate of the proportion of RSls found in each group would be accurate to within
10%. Only three out of the four groups needed to be sampled, since the one group
was small enough that all claims needed to be sampled. All subsequent analyses were
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reweighed by the inverse of the sampling fraction from each group.

The selected claim files were reviewed by the author to determine whether the claim
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 (1985)

and Isernhagen (1992).

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 claims were also

included in the analysis.

.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
injury/disablement 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 (1988), 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 all 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 all 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 included in

this analysis.

.4 Statistical Methods

Since a stratified sampling design was used, the true number of occupational RSis for
each variable had to be estimated by extrapolating the actual number of occupational
RS! 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 sampling

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 (ORSIs/1000) within
each industry, occupation or age grouping. Statistical probabilities were calculated

using Chi-square test.
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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 claims (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 Info (version 6) microcomputer program was used for database management

and statisticai analysis.

11.4.1 Denominators

Although the Manitoba WCB maintains the number of full time equivalent workers per
firm and industry group, information by gender, age and occupation of the workers is
not recorded. Furthermore, Statistics Canada labour force employment data do not
distinguish those industries or occupations covered by workers compensation
legislation. Therefore, 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
comparison. 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 WCB 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 WCB 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.

1.4.2 In ifi ional RSI R

As stated above, the industry codes used by the WCB (assessment rate codes) are
different from the Standard Industry 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
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assigned a SIC industry division. For the most part, the WCB industrial categories
(rate codes) with RSI claims 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 codes/SIC codes occurred mainly in the WCB coded Self
Assurers, Voluntary, and Service Industry rate codes. Table 2 outlines those WCB

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

.5 Workers Compensation Data Source

Research was conducted utilizing the Manitoba Workers Compensation Board (WCB)
database. The Workers Compensation Board data system provides the most
comprehensive single source of occupational injury data in Canada (Spiegel and Yassi
1991). Most provincially and federally regulated employers in the province of
Manitoba are legally required to obtain occupational injury and iliness 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 WCB has estimated that the total number of full time equivalency
employees covered by WCB in 1991 was 371,492.
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TABLE 3 REASSIGNMENT OF WCB RATE CODES TO SIC CODES

WCE RATE CODES & DESCAIPTION
Voluntary

80103 - Operation of Buildings BRtsicaRe ¥R %Pa‘ta‘%séfmr & Insurance Agent

90207 - Landscaping 6%9156'0 _re; 'ﬁgfm".’;’{‘.a‘&

90211 - Provincial Govt. Agencies Division N - Government Services

90306 - Sacial Services BRsionas-raiions Sgeial serviess:

90310 - Taxidermy Bg'slsiogtaeya&rx;cgg%&

90404 - Stock Farm, Feed lot Bu’v}sfo'i\ivks}gggﬂﬂﬂ?é

90702 - Survey, Exploration, Prospecting g gg?‘rchi}ﬁghsgr e'l:'{.’e‘ 2},‘“" and Technical Services,
92102 - Operation of Schools Bms ;oﬂwgwurxa%%% aﬁegg&?géy Education,

92202 - Federal Employment Program ﬁ1_3dolvaelgggén§mployment and Immigration Services

Seif Assurers l
Canadian Pacific Railway &5_31.-&%%%J g‘ngggrga’r}gg%elated Services

Canadian National Railways &5_3'.};'%%%‘}' 5?‘ngﬁgr§t%|}gg%elated

Workers Compensation Board Division N - Government Services

City of Winnipeg BRiskar R SEEvamReh8eies

Manisaba Telephone Systern AR O TR RO e UG s |
Government of Canada Bl fedpral Souemment Service,

Province of Manitoba E%Je%%lg?ﬁ'ﬂ & oe‘%i}g'r'i‘%ln Qermment Service

Canada Post Corporation ﬁﬁl?si_o':\oﬁgle&%gﬂ#l‘é%’ti%ﬁ'ﬂ"ather Utilities

Manitoba Hydro BRsionTT CBSRmMARITIoN & Other Utilities
Manufacturing

30103 - Wholesale meat products Division { - Wholesale Trade
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The WCB 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 assessment 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.

1.5.1 Validity and Reliabili

Workers compensation records from a variety of countries have been used as the
primary source for the documentation or surveillance of occupational RSIs 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 Loomis 1996; Spiegel and Yassi 1991). WCB data are a good,
comprehensive source for making comparative assessments of occupational injuries
or illnesses across industries and occupations, and for the development of prevention

intervention strategies.

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

Most important among the limitations of WCB data is an underestimate of the
prevalence of occupational RSI conditions. There are several reasons for this, including
incomplete coverage of all workers, under-reporting and under-recognition of the
condition. Not all employers are registered with WCB, hence not all workers who
sustain a bonafide occupational injury or iliness 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; Seligman et al 1986). In
a non-random survey of unionized workers in Manitoba (Buekert and Weninger
unpublished), only 47% of those workers who had an RSl 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 small 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 all 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 resuited in a WCB 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.
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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 claim 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 RS! condition in order for an RSI claim to be accepted. The RSI survey of
unionized Manitoba workers found that 17% of RSI disorders diagnosed as work-
related were rejected at 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 Incomplete 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 physician diagnosis of CTS (ibid). Another study of occupationally related carpal
tunnel syndrome using Washington State workers compensation claims (Franklin et al
1991) found that only 82% of coded CTS incident claims were true cases of carpal
tunnel syndrome by documented physician diagnosis. It was also found that only 72%
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of claims 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 most 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 all fatal occupational injuries in the U.S. (Stout and Bell
1991; Russell and Conroy 1991). These studies reveaied that for occupational
fatalities, WCB 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 RSIs were identified from workers compensation records (Fine et al 1984;

Cannon et al 1981;).

In spite of these weaknesses within the database, workers compensation data remains
the best source of occupational injury and illness data in Canada. Canadian WCB 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 RSIs and given the ease of
accessibility of the WCB data, the Manitoba WCB database was utilized for the

purposes of this study.
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IV  RESULTS

IV.1 Nature and Extent of Occupational RSI Claims

During 1991, 18,826 time loss claims were settled', of which 5605 were upper limb
claims. Of these, 763 claims were selected for manual review, 295 were determined
to be occupational RSls (as defined in lil.3), of which 149 were in women and 144 in
men. As the sizes of the population of claims from which the samples were drawn
were not identical, nor were the sizes of the samples, weighting factors of the inverse
of the sampling fraction were applied to reflect the proportion of all occupational RS}
claims. Extrapolating these figures to the total population of claims indicates that
there were an estimated 381.81 (382) upper limb occupational RSl workers
compensation claims accepted in 1991, of which 184.1 (184) were estimated to be
from women and 197.71 (198) were estimated to be from men. This amounts to
6.8% of all accepted upper limb claims and 2.1% of total claims accepted by the

Manitoba WCB in 1991.

RSI claims accounted for a higher proportion of all female upper limb claims (12.3%)

1 Settled claims means those claims closed and not rejected
during 1991 whether the accident occurred in 1991 or in a prior
year. In 1991 there were 44,588 accidents reported to the WCB and
31,143 accidents settled during that year. Of those settled claims
12,317 were for medical aid only and 18,826 were total time loss
claims which included fatalities, and temporary and permanent
disabilities.

44



than men’'s upper limb claims (4.8%). Yet the occupational RSI claim rates were
similar for women and men (0.79/1000 female warkers vs. 0.73/1000 male workers,
Chi squared = 0.5, p>0.25). Overall, the average WCB occupational RSl claim rate

for Manitoba workers was 0.76/1000 workers.

IV.2 Incidence Rates

IvV.2.1 In rial R
Table 4 shows the occupational RSI claim rates for the various industry sectors.
Occupational RSI rates varied significantly among the various industries (Chi squared
= 975.62; p<0.001). There was greater variation among the industries than
between the genders within industry (Graph 1), suggesting that the type of work
performed influences the occupational RSI claim rate to a greater extent than gender

differences.

The overall highest risk industry sector was manufacturing, with a collective rate of
4.87 per 1000 workers (4.75/1000 female workers and 5.00/1000 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 manufacturing sector had the highest occupational RSI claim rate with
38.66/1000 female workers, and 17.69/1000 male workers. This gender difference
was statistically significant (X? = 10.31 p<.01). Significant gender differences were
also found for the Government Services sector (1/1000 female workers vs. 0.34/1000
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male workers, X? = 7.46, p<.01).

TABLE 4.

NUMBER AND RATE OF UPPER LIMB RSI CLAIMS
BY INDUSTRY AND GENDER

INDUSTRY GROUP # ESTIMATED RSI # MANITOB1A RSI RATE
WORKERS (/1000
workers)
F M
F M F M
1 Forestry & 0 3 13,455 32,925 - 0.10
Agriculiture
2 Mines 0 17 540 5,600 - 3.06
_:?_ htlle?nufacturing 92 101 19,360 20,220 4.7% 5.00
ota
4 - Meat & 34 33 880 1.890 38.66 17.69
Poultry e L4
5- Aircraft 1 17 1,100 3,235 10.44 5.14 ﬂl
I 6 - All Other 47 51 17,380 15,095 2.67 3.37
! 7 Construction 0 14 2,935 26,665 - 0.53
8 Transportation, 24 10,080 37,690 0.93 0.63
Communication,
Storage
9 Trade - Total 26 17 40,615 50,715 0.65 0.34 Jl
10 - Retail Stores 10 3 20,970 11,690 0.48 0.26
11 - Grocery 13 5 8,775 6.815 1.52 0.78
Stores
12 - Al Other 3 9 10,870 32,210 0.28 0.28
13 Service- Total 57 21 145,690 96,045 0.39 0.22 "
14 - Govt. 21 10 20,920 29,120 1.0 ** 0.34
Services i
15- Hospitals 17 3 20,535 4,465 0.81 0.67
16 - All Other 19 8 104,235 62,460 0.18 0.13
TOTAL 184 198 232,675 269,860 0.79 0.73 I
** P<.001

! Data obtained from Statistics Canada Catalogue No. 93-326 includes persans over 15 years

of a
worl

ed since January

’
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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.

vV.2.2 Qccupational Rates

Table 5 shows the occupational RS claim rates in the various occupational categories.

As with industries, the occupational RSI rates varied significantly among the various
occupations (Graph 2, X? = 2.29, p<0.001). The processing occupations had the
highest overall rates with 19.80 and 8.47 occupational RSIs per 1000 female and male
workers respectively. This gender difference in the rates is statistically significant (X?
= 23.69, p<.001). Product fabricating, assembling and repairing occupations
followed with 3.32/1000 female workers and 5.22/1000 male workers (X* = 9.46,
p<.01). The gender difference for the construction trades (women 5.33/1000 vs.
men 0.82/1000; X? = 11.48, p<.001) was also statistically significant. Although
large rate differences were noted for men and women in other occupations, these

differences were not statistically significant, again due to small numbers.
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* *®

p< 0.001

1, 1990

Data obtained from Statistics Canada

ion Catalogue No. 93-327; includes persons 15 years and oider
who were employed or unemployed during the week prior to June 4, 1991, but who had worked since January
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TABLE 5 NUMBER AND RATE OF UPPER LIMB RSI CLAIMS
BY OCCUPATION AND GENDER
m
OCCUPATIONS # ESTIMATED RSI # MANITOBA RATE
WORKERS? (/1000 workers)
F M F M F M

1. Admin. Teaching, (o} 3 30,720 54,685 - 0.052

Engineering, & Natural & Social

Sciences

2. Medicine & Health 7 2 26,430 6,190 0.26 0.32

3. Clerical 44 8 75,700 21,150 0.58 0.39

4. Sales 2 3 22,440 27,765 0.09 0.13

5. Service 22 6 46,775 31,730 0.46 0.19

6. Farming 6 4 10,415 30,480 0.54 0.15

7. Fishing, Forestry & Mining 1 6 350 5100 2.86 1.18

8. Processing 60 68 3,040 8,015 1%;80 §.*4;7

9. Machining 2 20 460 9,040 4.35 2.21

10. Product Fabricating, 27 42 8,055 27,510 3.32 ** | 6.22

Assembling & Repairing il

11. Construction Trades 4 25 750 30,975 §; 1‘3 9; .2

12. Transport Equip. Operati_njg 1 2 1,525 19,440 0.66 0.10

13. Materials Handling 2 3 1,530 6,095 1.31 0.49

14. Other Craft & Equip 0 1,675 4,630 4.38 -

Operating

15. Not Elsewhere Classified 0 4 1,405 8,650 - 2.85
|L TOTAL 185 196 231,270 291,455 0.80 0.68

el P< 0.01
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IV.3. Demographic Profile of RS! Claimants

v.3.2 Age
Table 6 shows the occupational RSI claim rates for the various age categories.
Although the occupational RSI claim rate variation among the age categories was

significant (X2 = 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 LIMB RSI CLAIMS
BY AGE AND GENDER
# WRKRS IN MB.3 RSI RATE
E M . M (/1000 \'.r;mrkersl)VI
|£-19 6 3 17,105 18,575 0.38 0.16
20-24 17 29 27,525 29,830 0.63 0.96
25-34 53 62 65,325 78,190 0.81 0.79
35-44 59 63 63,200 71770 0.93 0.88
45-54 37 27 39,080 47,865 0.94 0.56
" 55 + 9 10 24,465 38,560 0.35 0.26
" Not Stated | 3 4
TOTAL 184 198 236,705 284,790 Q.78 0.69
3 Data obtained from Statistics Canada Labour Force Activity Catalogue No. 93-324; includes

persons 15 years and over who were employed.

vV.3.3 Body part Injured

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 all RSI claims) followed

by the shoulder {19.0%), elbow (15.4%) and multiple sites (15.2%).

51



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

Body part # ESTIMATED RSI PERCENTAGE
F M F M

Fingers 6.0 2.0
Hand (not ﬁngers or wrist) 8 4.4 4.3
Wrist 39.7 ** 25.0 **
Arm (not wrist or elbow) 4 18 2.2 7.6
Elbow 16 42 9.0 ** 21.5 **
Shoulder 20 52 11.0 *** 26.4 =**
Muitiple Upper 35 23 19.0 11.6
Extremities/Arms
Upper Extremities/ Arms 16 3 89 ** 1.6 **
Unspecified
TOTAL 183 196 100.2 99.9

* p< 0.01

***  p< 0.001

GRAPH 3

BODY PART INJURED BY GENDER

40

20

PERCENTAGE

il

* P<0.025
** P<0.01
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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 women than men also experienced occupational
RSI injuries to their fingers (5.96% vs. 2.02%) or muitiple sites (19.03% vs. 11.63%)
and more men experienced RSI injuries to their arm (7.6% vs. 2.17), these differences

did not reach statistical significance.

IV.4 Diagnosis and Treatment
v.4.1 Diagnoses

The diagnoses obtained from the claim 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 claims. Using the first medical diagnosis
recorded on the claim file, the five most common occupational RS| diagnoses were
tendonitis (27.5%), CTS (19.3%), epicondylitis (15.3%), strain/sprains (15.8%) and

tenosynovitis (8.2%). Including 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 THIRD DIAGNOSIS
OF RSI CLAIMS BY GENDER
ESTIMATED RSls
DIAGNOSIS First Report 2nd & 3rd Total No.
No. (%) Report _ All Reports
No. (%) {% in Dx in 1st report)
F M M F M
De Quervain 1 (0.5) 2(1.0) 5(2.7) 3(1.6) 6 5
(16.7%) {40%)
Tri Fi 4 (1.9 2(1.0 1(0.5 4 (2.5 4 6
rigger Finger (1.9 (1.0) (0.5) (2.5) 7.9 £30.9)
Ganglion o] 0 4(2.2) 1(1.6) 4 1
g (0) (0)
C i T [ d 37 {20.4 36 (18.2 7 (4.0 3(1.6 45 38
arpal Tunnel Syndrome { ) ( ) (4.0) {1.6) 5.6) 55.6)
Epicondyliti 23 (12.4 35(17.9 5 (2.7 7 {(3.5) 28 42
picondylitis ( ) ) (2.7) { &5 .0) &3.5)
Tendoniti 60 (32.4 45 (23.0 9(4.9 13 (6.3 69 58
endonitis ( ) ( ) (4.9) (6.3) 036.9) 78.3)
T iti 16 (8.7 15 (7.7 11 (6.3 5 (2.5 28 20
enosynovitis (8.7) (7.7) (6.3) (2.5) 5.3 &% .3)
R Cuff inat 1 (0. 7 (3.7 5 (3.0 3(1.8 6 11
Tglg\?jtigli-tisu | Supraspinatus (0.5) (3.7) (3.0 (1.8) 015.4) 67.8)
Strain/Sprai 13.9 35 (17.7 8 (4.3 4 (2.3 33 39
rain/Sprain 25 ( ) { ) (4.3) (2.3) 56.3) 58.6)
Myofascial/ 3(1.6) 0 9 (4.9) 10 (5.0} 12 10
Fibromyalgia disorders (27.1) (0)
Bursitis 1 (0.5) 5 (2.5) 3(1.9) 4 (2.3) 4 8
(22.3) (59.0}
Other 1 (0.5) 2(1.0) 13 (7.3) 1 (0.5)
Vibration White Finger o 4
Disease
Over Use Syndrome 4 (2.4) 0
Not Stated 3 (1.6) 3(2.0) - - - -
Soft Tissue Injury 1 (0.5) 1 (0.5)
Neuropathy/ Impingement 3(1.8) 4 (2.0)
Syndrome/ Neuritis/ Nerve
Entrapment
TOTAL 182 198

— e — |
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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 differences were not statistically significant.

vV.4.2 Medical Treatment Receiv

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

TABLE 9 MEDICAL TREATMENT RECEIVED BY GENDER
MEDICAL g ST
TREATMENT
No. (%)
G.P. - yes 172 (93) 185 (94)
- no 12 (7) 13 (6) H
Neurolagist - yes 32{(17) 32 (16) "
- no 152 (83) 166 (84)
Physical Medicin‘eYSe;;ecialist 16 (9) 10 (8}
- No 168 (91) 188 (95)
Orthopaedic - Yes 55 (30) 54 (27)
- No 129 (70) 144 (73)
Other Specialist - Yes 30 (16) 22 (11)
- No 154 (84) 175 (78)
Surgery - Yes 44 (24) 42 (21)
- No 140 (76) 155 (79)

Physiotherapy - Yes 102 (56) 124 (63)
- No 82 (44) 73 (37)

- Yes 17 (9) 18 (9)
- No 167 (91) 180 (91)
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significant differences observed between the genders. More than 93% of all
occupational RSI claimants attended general physicians for their treatment. Over half
received physiotherapy and 22.6% underwent surgery. Of those undergoing surgery
(Table 9), approximately 79% (61.1% of female RS! surgery claimants and 65.2% of
male RSI surgery claimants) had been diagnosed with carpal tunnel syndrome at some

point during their claim.

IV.5 Severity and Cost of Claims

IV.5.1 lai ration
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 all but one group, when analysed
by sample weight groups (Table 12), the only significant difference occurred within
one sample group (U = -2.16, 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 claim 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
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TABLE 10

DIAGNOSIS OF CLAIMANTS RECEIVING SURGERY BY GENDER

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

F M Total
De Quervain 3 (5) 0 3 (34)
Carpal Tunnel 36 (61) 32 (65) 68 (79)
Ganglion 0 1(2) 1(1)
Trigger Finger 3 (4) 3 (6) 6 (6.5
Epicondylitis 0 6 (13) 6 (6.5
Tendonitis 6 (9) 1(2) 7 (8)
Tenosynovitis 3 (5) 0 3 (4)
Rotator 0 1(2) 1(1)
Cuff/Supraspinatous
Tendinitis
Myofascial/ Fibromyalgia 1(2) 0 1 (1)
Disorders
Other 2 (4) 7 (8)
Neuropathy/ Impingement 3 (6) 7 (8)
Syndrome/ Neuritis/ Nerve
Entrapment
Total Claimants Who 42 (21) 86 (23)
Underwent Surgery?

' Diagnosis noted on file either on 1st, 2nd or 3rd medical report.
2 Number obtained from Table 8. Numbers in this 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 all male occupational RSI claimants had recovered within the first 4 weeks
of the claim compared with a third (34.8%) of all female occupational RSI claimants.
During the second month of time loss (21 - 40 working days), 22.9% of women

compared 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 (X?

= 19.62, p <.05).

TABLE 11 AVERAGE TIME LOSS BY GENDER
AVERAGE TIME LOSS FEMALE MALE
(Warking Days)
Total Time Loss 76.8 66.5
Time on Claims' 71.3 62.6
Time on Rehabilitation
- All Claims . . 5.5 3.9
- Only Claims with Rehab Time?
114.4 138.7
Time on claims benefit would include surgery.
2 There were only 9 RS! claims with rehabilitation costs

TABLE 12 SAMPLE WEIGHT GROUPING MEAN TIME LOSS BY GENDER

SAMPLE WEIGHT GROUP MEAN TIME LOSS (days)
(# of claims) Female Male

1 (251)* 65.2
12.48 (21) 99.3

| 3.34 (15) 62.4

3.58 (8) 27.2
* p< 0.05
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GRAPH 4
TIME LOSS BY GENDER
25
20
E 15 ]
w
8 9
w 10
5 ]
0 -
0.5 16-20 21-40° 4160
DAYS TIME LOST
- Female
* p<0.025
** p<0.01
TABLE 13 TIME LOSS BY GENDER
TIME LOSS ESTIMATED # RSI CLAIMS ESTIMATED % RS! CLAIMS
Working Days F M F M ||
. |
0-5 ** 18 41 9.9 20.8
6-10 24 17 13.2 8.8
11-15 11 24 5.9 12.1
16 - 20 11 14 5.9 7.1
| 21-40 * 42 25 22.9 12.8
| 41 - 60 16 15 9.0 7.8
61-120 28 23 15.0 11.6
121 + 34 38 18.4 19.0
TOTAL
* p <.025
e p <.0t1
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IvV.5.2 Claim Cost
Tables 14, 15 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.

$5075.17), the difference was not statistically significant.

TABLE 14 AVERAGE CLAIM COST BY GENDER
AVERAGE DOLLAR COST
TYPE OF COST
FEMALE _ | MALE

Total Cost 5075.17 6028.55
Medical Costs 760.00 546.57
Wage Loss Recovery Costs 3998.14 4898.55
Rehabilitation Costs
- All Claims 317.03 §83.43
- Only Claims with Rehab Costs' 6618.60 21038.48

There were only 9 RSI claims with rehabilitation costs

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

not statistically significant.

TABLE 15
MEAN CLAIMS COSTS OF SAMPLE WEIGHT GROUP BY GENDER

SAMPLE WEIGHT GROUP (# MEAN DOLLAR COST
of claims} Female Male

1 (251) 4694.17 5309.76
2.28 (21) 8465.78 9999.92
3.34 (195) 5754.17 6839.44
3.58 (8) 1402.67 2877.20
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TABLE 16 TOTAL CLAIMS COST BY GENDER

TOTAL COST OF CLAIM ESTIMATED # RSI PERCENTAGE
{Dollars) F M M

0 - 500 36 36 19.5 18.4
501 - 1000 20 28 10.9 14.0
1001 - 2000 29 33 156.7 16.6

| 2001 - 3000 26 12 14.3 5.9
3001 - 4000 10 14 5.4 7.3
4001 - 5000 13 7 7.1 3.5
5001 - 6000 9 10 4.9 5.2
6001 - 10,000 19 24 10.6 12.1
10,001 - 20,000 9 18 4.9 9.3
20,001 + 12 15 6.7 7.7
TOTAL 183 197 100 100

IV.5.3 Claim Qutcome

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 difference was not significant. Of these, all except one returned to work
with their preaccident employer. Of the 21 occupational RSI claimants who could not
return to work, thirteen (4% of all female and 2% of all male RSI claimants) could not

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

difference was not significant.
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TABLE 17

RETURN TO WORK STATUS

ESTIMATED # OF RSI

RETURN TO WORK STATUS BY GENDER

ESTIMATED % OF RSI

Iv.5.4 rk

el

mpensation Involvem

F M F M
Return to Work
- total 145 172 79.5 86.8
- Same Job 123 133 67.0 67.5
- Modified job 20 31 111 15.5
- Different job 2 7 2.1 3.3
- Different Employer 0 - 0.5
Not Return to Work
- Total 13 10 7.3 4.8
- Due to injury 7 4 3.8 20
- Due to Economy 6 4 3.5 2.3
- Voluntary Retirement 0 1 - 0.5
gfiil!\leen Benefits/ 7 4 3.8 2.0
Can't Determine 17 13 9.4 6.4
TOTAL 182 198 100.00 99.99

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.
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TABLE 18 TYPE OF WCB BENEFIT RECEIVED BY GENDER

TYPE OF WCB # ESTIMATED RSI PERCENTAGE
INVOLVEMENT

F M F M
Wage Loss Recovery and/or 168 184 91.4 93
Medical Aid Only
Additional involvement- total 16 14 7
- Rehab 15 11 8.1 5
- Pension 1 2 0.5 1
- Other 0 1 - 1
TOTAL 184 198 100.00 100.00
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V. DISCUSSION

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

workers compensation claims, 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 findings 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 (/10,000) Femaie/Male
F M Rate Ratio
Franklin et al, 1991 | Washington State WCB | 19.6 15.8 1.24
(CTS only) claim data
Peipins, 1996 {CTS | BLS 1992 Annual 7.7 3.0 2.03
only) Survey of Occupational
Injury and llinesses
Tanaka et al, 1988 | Ohio state WCB data 4.1 2.3 1.78
1980-84
Frazier & Loomis, North Carolina WCB 0.88 N.A.
1996 data
Ashbury, 1995 Ontario WCB data 6.7 4.6 1.46
1986-1991
Gun, 1990 Australia Bureau of 2.6 1.4 1.86
Statistics 1980/81 to
1986/87.
Present Manitoba 1991 WCB 7.9 7.3 1.04
| data
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occupational RSI rates between men and women. However, the magnitude of the

incidence rates were within similar range of other studies’ findings.

Only in a limited number of industry and occupation categories did the occupational
RSI rates differ significantly between the genders. Significant gender differences in
occupational RSI claim 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
claims (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 at higher risk for occupational RSIs. 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 RS
rates than men. Only in the product fabricating, assembling and repairing occupations

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

significance.

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 RSIs 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 refiective of the wide diversity of occupations and task assignments
within these classifications. As well, these industries and occupations generate high
numbers 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 (1990), 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 Differences

It was hypothesized that men’s and women's experience with occupational RS! 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 Body Part

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 height or repetitively lifting weights in movements which place stress

on the elbows.

Champion and other (1986) also found that more men than women had epicondylitis,
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supporting this finding of this study. However, in contrast with the present study,
Viikari-Juntura's (1983) 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 Injury Severity

In this study time loss and return to work status were used as a measure of injury
severity. Women were more likely to experience longer time loss due to their RSis
than were men. This difference was observed for all 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 (15% 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 RS! claims
than men (Ashbury 1995, Crook and Moldofsky 1994, Cheadle 1993). However, this
study found that the greater time loss in women only occurred in the first eight weeks
of 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 claims.

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 require further work absences (Yassi et al
1996; Baldwin et al 1996; Oleinick et al 1993). Short term follow-ups may be
underestimating the true time 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 claim 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, employers’ 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 1996;
Cunningham and Kelsey 1984). Married men have been found to return to work
sooner, and married 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 et al 1996).
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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 WCB pays all expenses
arising from compensable injuries. It may be that unknown socioeconomic 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 accommodating 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 women's

longer recovery time.

As reported previously (Yassi et al 1996), the majority of all occupational RSI
claimants recovered sufficiently to return to work. While more men (87%) than
women (79%) were able to return to work, these differences were not statistically

significant.

The return to work status was determined by the last written notation on the file
regarding work status. It was assumed 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
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longer the time period between last notation on file and the assessment date, the
greater the chance of work status change. A more accurate measure would have been

to contact all claimants directly, but this would be costly.

While previous studies (Champion et al 1986) found differences in RSI medical
diagnosis between men and women, 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 same body parts found in this study to sustain RSis at different frequencies by
men and women.

For instance, Champion and colleagues' (1986) case study of long standing
occupational RSIs 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 women 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.
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Studies comparing the medical treatment received by men and women 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). 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 benefits 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 claim?. The number of workers employed with registered firms is not

reported by age nor gender.

2 Since this study was conducted advances have been made to
the WCB coding system. Diagnositic codes are now being included.
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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 reflection of
likelihood of a worker formally registering a claim (Hadler 1989). Further research to

assess the extent of under-reporting of occupational RSIs in Manitoba is warranted?®.

Complete and accurate data, directed by the researcher’'s hypotheses on the

populations at risk, are required. In order to appropriately compare gender differences,

3 A study to assess the amount of under-reporting to the WCB
of occupational RSI was initially proposed as part of this thesis.
It was proposed that using CTS as a proxy for all 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 in MMWR 1989 of the estimated rate of CTS which
are of occupational origin (between 31% and 55% with an overall
average of 47%), Manitoba'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 to the third digit only, this portion of
the research could not be undertaken without additional research to
estimate the number of CTS in treatment in the Manitoba health care
system.
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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 part time than do men and this variation

needs to be identified to calculate exposure accurately (Messing et al 1994).

Given the unexpected findings of very few occupational RSI rate differences between
the genders, caution must be exercised in extrapolating the resuits 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 workers 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 employers.

V.4 Implications

Knowing the demographic characteristics of persons with occupational RSI is useful
for developing prevention strategies and in assessing future healith care needs. The
variations seen in rates among industries and occupations as well as between genders
indicates that preventive intervention programs in equipment and/or 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 et al unpublished). Changes in employment patterns
in high risk industries and occupations could impact on future health care utilization,

the number of RS| 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, equipment 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 all RSis. 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 RSl 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 experiences,
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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APPENDIX 1

TABLE A1.1

AUTHORS

Osorio et al 1994

SUMMARY OF EPIDEMIOLOGIC STUDIES

SUMMARY OF EPIDEMIOLOGIC STUDIES
REGARDING CARPAL TUNNEL SYNDROME

STUDY DESIGN

S prevalence study
supermar 'F gvrkrs
a ses ed for.
c assl ed as
ew, rno - or hi

to repefitive & orce 2l
wrist motion

ME&'SLL%’F c?“”‘

- physical exam

- questionnaire

: rgtedran nerve conduction
e

FINDINGS

- no sig. difference between exp. grps and
decrease in enso edian_nerve velocity
and amplitude (w. a non sig decrease as
waork exp incre
inrasae 32 ok 13 168 ALPISTSr
i ased .

wrist motion ?ncreasedp(Ril

Nilsson et al 1994

rygs—siotional study of

platers 70 trucg
em ly wrkrs vs. 61
|ce wrkrs.

?enso nerve conduction

of ¢arpal tunnel

- clinical exam.

B o Basaament t
rgono e nt to

vrbrgatron force? fgrnlpplng,

and hand/wrist positions

lncre? |?k of prolonged latency time

- platers and ssemblers (exp. to vibration
w‘:t?orggd gnap) cornpareé plé\ oft u:eI
s'

- vibration exp. wrkrs_contrasted to nan
;llltl':ratlon exp. wrkrs, irrespective of job
e

Nathan et al 1994

cro1ss-sect|onal
apane f%mrture

workers and

American wrkrs from 4

industries

- bi dateral nerve conduction

eg
- h sical exam
- gu‘e’st?onnalre

- Abnormal slowing were similar in
i gz'nese and Ar'ngncan wr'krs {(17% vs

apanes wrkrs srgmf' cantlg less likely
sym oms L
gﬁ, % and Igsg i ely to have a Dx of
han American wrkrs.
mass most rmportant predictor of
f ‘enc difference.
ob_related factors (kex board use.
etrtlon occupatlonal and use, heavy
uratron of oymentl were
ougr%a to explain 56% of he variation, but
was rote?tlve (keyboard use and
duration of employment).

Chiang et al 1993

STy

pf ??IS?I processmg

wrkrs in Taiwan

Iow grp 1 (low force &
18 gl'n 2 (high rep or

h for
hrgh fon rce). 1h|gh rep &

- Ergonomic assessment
- questionnaire
- clinical exam

- 159% Dx with CTS
- lnc§933|ng trend of CTS from gr,
when gender taken into
count trend was not observed.
? ever, for short term employees
nths) sig, mcreasln%trend in the
ra# of C S was observed between grps.
r Jange ful movements and gen r were
fo

to be sig ors of
predlc ors e%%% were lnteractuon

r nd
SPOE qund f for use of oral
contraceptwes.

1to

Brism
Elr<|env::’arlla‘f| 92

cro_;s-sectronal survey
men exp to vib

8 constr worker

uqex&_}% patlents 3

eyl v
mam?a WOIIL VY

- motor and senso
conduction of m
ulnar nerves

nerv
1an an

le exp subj. wrth symptom
monstrated decrease in medlan nerve
conductron srmrlar ut less
eronounced thal gatrents

o other sig. Y, found between grps.
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Nathan et af 1992

STUDY DESIGN

Lon ggglnrgll‘ Cross-
- 429 workersv

BeBERE™

3 ggrvgn %o% ction tests in

FINDINGS

- highl { +ve correlation between

welgh slowing and between BMI and

- no mcreaa%m pr3v13 eé?e of slowing

on of the jol relat ors {occup
n use\iva‘s":uegdlctor f glesn tsﬂiokﬂrl'ln
0
383' ﬁedlctorg were 19 e an
width ratio, exercise Ievel an
weag t.

Morqenstern et al

cross sectional

qrsvalence survey of
female grocery

cﬁec kers

Self admin. Questionnaire

-12% Dx CTS (lglased upon reported
symptams) whlc is hlg er than gen. pop.
- +ve assoc found for:

age ave hrs/wk, yrs worked, use of

mxttnbutable risk est. 60% of all CTS due
WO

- Na assoc. found for use of scanners,
unioading baskets, use of oral
contraceptive, exogenous estragon,
pregnancy ar history of broken wrist.

Delgrosso_and
Boiltat 1991

case-control
- using Swiss se tlnel

phya _Fuan network for 1

atients were

identified, controls were

next patlent of same

% gn sex (resultmg
in case-control
pairs).

- 21 CTS surgery
patients,
pcopmrsared to general

Questionnaires completed
by grts P

assoc
lie etmve mov%ments extensions,

flexuon use of vi ratsng tools and erst
movements nozu:es§t ating force wi
menr{trno[n more often by sub;ects than by
co
- development of CTS in women was
assoc. with pregnancy.

c?oss-sectional survey
0
ski_assembly plant

1 wrkrs with rep jobs
gg wrkrs with no'”ep

exams and EMG

- +ve assoc. with rep job

- +ve assoc. with daabetgs mellitus but
not thyroid disease, arthritis, use of oral
contraceptives, gynaecological surgery, or
menopause.

cross se tlonal surve
955 su fs r n omlgy
select wgr ers (2
men and
a'pog Itry processing

3 control
men and
women) applicants

G
- median nerve motor and
sensory latencles
women at

No assoc. between median motor latency
sgwm and employment.

but +ve assoc for sensory latency
in right hands of females {equal to risk
associated with age).

Case—control in tgengaals

%g contro?ses

- questionnaire 2bout
eral ealth and health

Es‘[%ogm testing to

- Risk of CTS incre. ec?ed with duratlon of
activities |t flex 'gr extended wrlst

?t;’reg:? ast rs. _}e)g 19, 56-43 hrs/wk for

flexe wrlst
- nQt sig. was working with pinch agrasp.
typm or combination of flexed an

ended wrist.

. non-occup. factors were
ergctomy wnthout oophor%c%omy {(RR
), nrsi men pausal year (R
letm 2) ort stature, varicosis in

ot sig non-occup factors were: age at
menopause, ?e at manarche, number of
pregnancies, diabetes during pregnancy,
weight, wrist fractures, thyroid diseases,
rheumatism and diabetes




AUTHORS

Wi I
Y glge.glandef eta

MBS ™

STUDY DESIGN

Ty e
él :d%?:‘até%?a(gggse
-?6 #)rgn gm. pop.

Telephone Interviews

FINDINGS

- + soc. with vibrating hand tools

&O;l)vg.gf. rep movementlo? wrist (8R

- Dose-response gtradient with increasing
or both

yrﬁ of exp. h types of exposure.

- No suq; Bsaqc. with work load on wrist,

glfthoug increased with increasing yrs
ex .

p.
- Increased prevalence of obes
rheumatoid %isease, dia ﬁt%srg% thyroid
disease among cases wit .

Nathan et al 1988

cross sectional survey
among gen. working

p. (Oregon
ashington States)
- ?1 w%rs_
ogc#patn,ons from
our industries
- grouped into 5 _oﬂ:up.
grps. from very light to

very heavy force an
rep. using occup. title

- median nerve sensory

|atency measur
hands.

of both

ands.
- self admin. questionnaire

o N? assoc with hand force, rep. or yrs at
- 8rp_ 1 had sig lower proportion with
slowing than grp 5, but when hands
instead of persons were examined the
anly significant inter grp difference was
between grp 1 and 3. | R

- slowing not assoc. with bimanual occup

hand activity or length of employment.

ki
I;grslaula et al

ase-control
2_1 forestry workers in

- |£l8ag %xp. to vibration
- not exp.

R oo S xam & 79
randomlygg‘l;ven E%TG

+ve a . with:
- vcv.t?lgeﬁﬁgn%gr (22%)
Among CTS g‘rgr,‘ orrelation between

numbness of and history of hand
muscle fatigue and VWF. i

workers from
ind. plants, 53 jobs
divi into 4 exp grg.
combinations of high &
ow force with high &
low rep}

Sg%ss-secﬁonal survsy

Pteryiews,

hysical exam,
Elagggglc assessment
- EMG regordings

Highly +ve assoc between CTS and

- hglgt}'force/husgh rep (Oﬁ 15) compared to
low for_celloav rep.

- vibration (OR_ '3f, N

- high_rep. > risk factor than high force.
- no sig. assoc. with posture.

Prospective cross-

s%ctlonal survey
- 586 emplo eets in an

elect ic a3
£ X(s:sré?sleg Riah risk

wrkrs 1 yr. later.

yestionnaire,
Inical exam

high risk work areas ID

(bas
com

upon freq. of
ain%s oqsgrved

work tasks involving rep,
flexion, extension, pinching

and

deviated wrist

stures).
glg%‘mug:%énical assessment

on wri

randomly sel edsfrom
high risk work areas.

El:%rg)r par:v of symptoms (17.9% vs

+ve neurological findings (26.2% vs l
11.%% amogg wrkrs fr%m high risk wark ‘
areas than from rest of work pop.

- m reased abnarmalities in median nerve
El tests 1 ‘r later among wrkrs in high
nil; areas, although most not _sig..

- More women than men in high risk grps.
compared to low risk grps

Masear et al 1986

Retraospective of 117
packing plant

9
TR o 1989 Y53

Reviewed p aat records,

Interviews

linical exams

{’{gzalence of CTR greater than gen. pop

-2 in females
- in males

14.5%
O re've 48UB9Sr Man 9na & %or
women

Prevalence study of 17
butchers

llﬁ_larg

iews,
al exams

Higher Prevalence & unusual pattern of
(o h Dl' en. g_op-

- (subj. symptoms &
el?gtqr(?ph Y. evidence)

subclinical sign .
- Nondominant han a?fected in all
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AUTHORS STUDY DESIGN M I%C,IE ATA FINDINGS
%gr%on et al ggsggggtrol elft%dnr,mrk questionnaires +ve
in e
contr - didn’t report criteria used ﬁ d he!d v:bratmg ta a g)R 7.0}
aircraft manf. plant to assign erg exp. - rgeenel_a“lg 'g:: surge § 7
- Yrg. on job (Sﬁ 0.

Armsti se-Control hart +ve assoc (small) between CTS and us
Chafsﬁ:'no?g% $g female galrs from rgac:nc:t.}\"l:?gssessrn gt ofvforc fe‘xemo,ns, cn'avuated wr?st ande
sewing paé)%gctlon jobs usmg videotapes and EMG pinch osition
-cases h istory of - No assoc ound for size or shape of

'?§ hands of wrist
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TABLE A1.2 SUMMARY OF EPIDEMIOLOGIC STUDIES REGARDING
TENDINITIS, TENOSYNOVITIS AND OTHER TENDON DISORDERS

AUTHORS STUDY DESIGN vmg DATA FINDINGS
Luopsjerv et 3l 1979 ""f{!m A, | IS eeneme | SRR °.‘.‘1s{t°§°:.¥v"°{, o
eo:aped rs required
v‘x%erere %“wﬂ’: “ as "m"’“ '9: f static mu:rTe worikthan
factors were € rea J‘.ﬁ‘ g of tension nec etvucal
svndro e scaenus fome and eo:condﬁ
lfg%‘nka & Koskinen m"km segn;ggfnal r::;mv scissor ,fl;'r‘g}?l axam : -ztal work lt%ad ":ﬁ of pms handled} correlated to:
LS B Dy S B AL AR o P
ﬁ atcgns an: m".-‘il‘%‘&&'l%aa. ] Jr';cor s
I . _ (3
Viikari-Juntura 1983 f?ﬁ'g“ﬁgﬁttgﬂog Jf\;‘)’o rkers Physical exam, Interviews . rljd:,:n:}tﬂhy :“n:syné:;:tnxsg c:; ;am chers and
Roto and Kivi's (1984) m ne:tl!gggtl surve S\?;f'cagmm Questionnaires- lm:reased e\aar:‘enacr eé){ éaﬂ, rm%vﬂsgw vsgo %),
construction oremen th not sngn n:arP
i!ﬁsrisrtc)er%%ttaal 1%%%’ i} m ind. plants, m;vng e’iam. nt R’l Y %rgﬁmt‘fp 11 b av:l‘?ehpiﬁgw
r'ep l#ixfgﬁze - %’g;feas_’ essme - engv ra a . factor (?
- recordings etsu ersona at:tars (age, oral

c ma{:gg Ve 1 omy, oaphorectomy,
ﬁo other sug worﬁs actors {vib. or work posture).

Kurppa et al 1991 f“ﬁ {:ectm Cohorf %X dnf a mc‘%;alei mmgg‘r}ecam Aann%eg%d?nc? nosefovmfapégg;%??:{&% :
mc%ence o clmlmeg}n tis and ce %ﬁ g cgj to?;ss or wrks in nonstrenuous
°°° ! Ly n.lth oted ep t¥“’ from onstrenuousdobs
S |n strenuou rarg ﬂ t 3 ent for tenogxng S or
s In nonstrenud?:s jobs &]em n m us erences g\g{y ue 10
nunstrenuo £ w lm true moror
Stenlund et al 1993 08S- secg al syrve linical exarn, X-rays +ve assoc for shidr tendinitis with bricklayers and
5“’5'%" en Fhoddisster - | Epele SHhedsroti E';é’:ﬂve :rs had OR 3.33 and 1.21 for the left & right
fore&eﬁe;‘tc& Es mcreas sTg'v 2.49 and 1.86
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TABLE A1.3 SUMMARY OF EPIDEMIOLOGIC STUDIES
REGARDING EPICONDYLITIS
AUTHORS STUDY METHOD g&m%s DATA RESULTS
Ogrer snd owie | Reepeactvn Fgainy ©183 | Coserviw - BRI Vs IR e

Kurppa et al 1981

stué ec}we cohort cross s

s n strenuaus jcbs
wrkrs in nunstrenut'n?:s jobs

_gz oll ame?t p:;?er.h.'asmg mta!

ComssLmn

-+ annual Enc‘z ence o{‘ 33§§4d ms‘v1va5 a!:f«:nl._nf 1% fOl'
:n?sgg‘vm Em“°"3'!k°?8r erhale packers agd e

#etences e xposed and nonexnosed
ue t t repomn slnce employees
um non enuou: |o
or epicond

rarely soug

‘iﬁgiléa‘ri‘.]unrura et at

Pollowed for 31 mnths.

- 3 clinical exams,
Questu;nnaqwn

82“3 in strmous obs ms 1.6-
%ﬁ m[)"gi%?%%‘fs. begween the

?‘or cllmcal enICo!
9r\zgmen reportadpsymptorns sig. more than men.

Qalenaro e 1987

e prevalenci
%a?:s:mm%&:‘g‘%x

ggezd records from 1977 to

Reviev\i of medlgal records of
compulsary medical éxams

Ungven icondyli
or el fee,g'.':ﬁj'g,,%&*g;&x s

represent
l work IHO . In comparison, only 1.1
stg’% of ?l front housa builders had eprcondvfms

Dimberg 1987

cross-sectional survey of a
aircraft engine manufacturing

workers

yestionnaire
inical exam

rev botwcen fye and white collar
el o
- sggx. job category, amf %egreevcil‘f elbow stress were

not si
;ttq‘rzg%ncy to seek medical advice increased with work
T

Roto and Kivi 1984

clinical ¢ross-sectional
- ;9 male rmeatcutters
construction foremen

Physical exam
Qu‘ssnonna?res

gsg mtgeased prev in meatcutters (3% vs 1%}
- ?ﬂn numbgr of year exposed were +ve assoc.
epico

- dafference mav'%e ue partly t0 an over
repressztlttatmn of aider workers among the

Kivi 1882

nge"s‘g{g?& 38 females

Clinical exam
Interviews

- 73% of cases were judged to have an occupational

I,
?ﬂ 0% were determined to be due to
ontmuous y monatonous over-exertion of the

rearm.
°H ?(hlv slgmt' caﬂt di erence in the daily, Jmelger of
working_movem e cases judg
occupational an o ar cases

%%%aiarvi etal

cr;)gi—? ma g aalégr‘:gyv line

! .
&?:{g‘a?gm Ergonomic
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TABLE A1.4

AUTHORS

SUMMARY OF EPIDEMIOLOGIC STUDIES

REGARDING SHOULDER DISORDERS

STUDY METHOD

DATA COLLECTION

RESULTS

Ohissan et al 1995

Crass sectional
- 82 temale assembly workers
- 64 female controls

- physical exam
- ergonaomic assessment

- higher prev of neck/shoulder complaints
and diagnosis (OR 4.6} among those who
performed repetitive tasks. 5

- 8ig. assoc. between time spent with neck
in flexion position > 15 degrees and time
spent with upper arm abducted >60

- smII all sig assoc between and muscular
tension neck & shoulder Dx and
personality tendencies to
stress/waorry,lower muscular strength,
lower emotional well-being, and higher
prev. of psychasomatic symptoms.

Chiang et al 1993

Cross-sectional .
- 207 wrkrs from 8 fish processing
plants in Taiwan

- interview

- clinical exam N

- job analysis using high-low rep.
and force

+ve assoc between shoulder pain and rep.
{OR 1.6) and forceful moveme‘r’\ts {OR P

- increasing trend observed for shoulder _
pain as ergonomic risk factors increased in

severity.
- Wrkrs with short term exp. (< 12 mnths)
showed sig increasing trend in the ratio of
shoulder pain.

Blader et al 1991; 1987

Prevalence study
- 224 sewing machine e:apemors
from 4 factories in Sweden

- g]uestionnaire (199}

- clinical exam (131)

- smaller grp interviewed by
psycholagist {

- +ve correlation between yrs employed
and hrs worked to smptoms .

- +ve correlation between working hrs
>30 hrs/wk and tension neck syndrome
-1 lyr 75% prev. rate for_ symptoms.

- 51% prev. for previous 7 days

Jonsson et al 1988

Prospective Cohort studxl

- 96 female assembly wrkrs from 2
electronic manuf. firms

- followed for 2 yrs.

- 3 medical exams {(by
physiotherapist), 1 each year
- individual ergonomic
evaluations assessed for work
tasks, and technique, physical

- Increase in_prevalence of cervicobrachial
srtmptoms (11% to 24%

after 1st yr.

- Decrease in prev. of symptoms among
thase whose job tasks were madified

- 319 men, 255 women, Sweden

- assessed relationship between wark
load (hght, mod, or heavy ph¥_
demands) determined by job titie and
psychosacial factors {education,
intelligence, income, job satisfaction
soctal network}.

work capacity, productivity. (16%) compared to thase whose tasks
psycholggicgr sgess ramained ugchanged {26%).
Bergenudd et al 1988 Prevalence, cohort study - Interviews - No difference in physical job laad among

- secondary data from other data
sources, such as elementary
school records (1938 onward),
Maimo Longitudinal Study
followed since 1942 and a social
questionnaire (1983),

- medical exam

subj with or without shoulder pain, but
women with signs of supraspinatus
tendinitis more aften had jobs with
physical demands. L

- sig. diff. between women subj with
shoulder pain and low job satisfaction and
between men with shoulder pain and low
intelligence scores.

Fine et al 1987

Case-Contral
- 93 cases of shoulder pain and 259
controls in an automobile plant

~interviewed

- examined

- ergonomic job assessment to
characterize paostural and peak
force req. on shoulder.

- sig. assoc between shouider pain and

elevated shoulders abhove 90 degrees (OR
.2, 2.3, and 4.0 for left, right and both

shoulders respectively). .

- lncraasmP praportion of job cycle in

shoulder efevation resulting in sign

increase in odds ratio.

- no sig assoc for peak forces and shoulder

pain.

Haghe
1337 rg and Wegman

meta-analysis of 21 published
sty

ies.
- Prevalence, odds ratio and
et_loloc?lcal_ fraction of shoulder neck
disorders in diff. occup. calculated.

- Task expasure was assumed
based on jab title.

- a +ve assoc between thoracic outlet
syndrome and high rep arm movement for
Booled data (OR 4.0, etiological fraction
.79 A None of the studies indiv. showed a
sig. OR.
- +ve assoc. between work at shoulder
levei and rotator cuff tendinitis OR 11 and
etiological fraction 0.91 {pooled data from
two studies).
- a poled grp of keyboard operators (4
studies) showed a_+ve assoc with tension
neck syndrome (OR 3, etiofagical fraction

- individual studies demonstrated OR sig |
exceeding 1 in specific occupations for: |
cervical spondylosis {meat carriers,
dentists, miners and heavy workers);
cervical syndrome (civil servants); tension
neck syndrome (data entrz workers,
typists, assembly line packers, scissars
mak'?rs, llamp assemblers and film rolling
workers).

- wamen had higher rates of tension neck
syndrome than men {OR 5.9).
osteoarthrosis compared with office
waorkers and farmers.

102



AUTHORS

STUDY METHOD

DATA COLLECTION

RESULTS

Punnet et al 1985

crass-sectionat
- 162 female garment wrkrs
- 76 female hospital wrkrs

- self admin. questionnaire
 physical exam

- cases defined as exPemn cin
pain for most days of a momhgor
more within 1 yr prior to study

- 19.69% of garment wrkrs and 8.8% of
hospital wrk?s had pev:;i;tent pain in °

sho .

e P O B Wi e et for
.0, 2.0) when ¢

with hos;fital wrkrs. P

Herberts et al 1984

Failow-up of 1981 study (see below
V88 pinte wikis Compares ta o)
131 welders and 57 office clerks

e ow b
physiotherapist v

g 0 e of suprashians
i ice war
f{'g ivel)ders (18.3%) and plate-workers

- Welders with disorder were 6 yrs.
ypunger‘than fplatc-workerg. xet age
distril pop. were similar.

- Welders work was classified almast
exclusively static while plate-working was
classified as dynamic.

Kvamnstrom 1983

Case-control in 3 large Swedish
electronic man. firm

-112 cases of long term (> 4 wks)
shoulder pain

- 112 matched contrals randomly
selected from same co.

- interviewed

- work task graded for degree of
monatony, rep. and total work
load on shoutder

- grp piece rate, shift work, repetitive and
monotonous tasks were sig. more frequent
among cases . .

- 8ig more cases considered their work
heavy, monotonous and stressful and
required heavy lifting. .

- cases reported sig. more social factors
such as cgnor relationship with supervisors,
having children at home, having ill spouses
and working aiternate shifts. i

- Immigrants had a su{hhngher risk of being
a cases (RR 6.7) and the disorders were
mare frequent within certain occupations

- shoulder disorders were 10 times more
frequent in women, even though 80% of
factory wrkrs were men.

Wells et al 1983

prevalence cross-sectional

-196 male letter carriers

- compared with gas meter readers
and postal clerk control.

- interviews |

- severe shouider pain was
defined objectively by a scoring
system which required a sig.
amount of distress in terms of
onset, frequency and duration of
pain, and impact on activities.

- prev. of severe shoulder pain among
meter readers, postal clerks and letter
carriers was 7%, 5% and 13%
respectively .

-a43 k?.mcrease in bag wt for letter
carriers elevated prev. to 23%.

Herberts et al 1981

greval_ence cross-sectional of a
wedish

ish s
-131 welde"r‘s
- 56 male office clerks

- questionnaire N )
- clinical exam by physiotherapist
- interviews
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- sig diff. in prev. ratio of 9.0 for

susralspmatus tendinitis between welder

and clerks.

- neither the # of welding yrs not the level

g: shoulder muscle load were found not to
Sig.




APPENDIX 2 CLAIMS DATA RECORD SHEET

WCB CLAIM #

Is this a RSI claim?

Date of Claim/first application
Date of injury/lay off

Prior RSI claim?

Recurrence occurred on the claim?

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 posture/hand positions deviating from the anatomical neutral

- pinch grip

- change of routine/return from leave

- forceful exertion

- low temperature

- repetitive action

- use of hand tools/ill fitting gloves/ill fitting handle shapes
- vibration/impact

2. Work Station Layout
- static loading/prolonged constrained posture

- above elbow height work

- excessive reaches
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3. Psycho-sacial Climate
- incentive pay system

- no job rotation/inadequate rest period
- overtime/long hours

- increased stress levels

- don't know/not stated

- other (specify) .

MEDICAL INFORMATION

Diagnosis
If other specify

Stage of Disease
- How long since 1st exposed (yrs)

- How long since 1st symptoms (yrs) e

- Stage of severity at time of claim .

Medical Intervention
- family physician/GP _

- phys. med. specialist .
- orthopaedic specialist .
- neurologist/neurosurgeaon .
- other specialist (specify) S
- surgery? .
- physiotherapy? -

- other (specify) S

STATUS OF CLAIM AT LAST WCB ENTRY
Date of last entry R AN A

- still receiving WCB payment?

- worker still in communication with WCB?
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- type of WCB involvement

- type of RTW activity
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APPENDIX 3 CODES

NoO Yes1 2 Don't know/maybe/not enough info

PRE-EXISTING INFO
0 No pre-existing - evidence they looked for pre-existing conditions.
1 Endocrinological - diabetes, hypothyroidism, obesity
2 Gynaecological conditions {hysterectomy, menopause, oophorectomy, pregnancy)
3 Rheumatoid, gout, and other arthritis/degenerative changes
4 Sports or hobby activity
5 Previous trauma or congenital abnormality
6 Don't Know/Not Stated/not investigated
7 Other

DIAGNOSIS
Hand and Wrist
1 De Quervain
2 Carpal Tunnel 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 Syndrome/Tension Neck Syndrome
11 Rotator Cuff/Supraspinatous Tendinitis

12 Thoracic Outlet Syndrome

13 Non specific - Strain/Sprain

14 Myofacial/Fibromyalgia disorders

15 Bursitis

16 Other

17 Vibration White Finger Disease

18 Over use syndrome

19 don’t know/not stated

20 Soft Tissue Injury

21 Neuropathy/ Impingement Syndrome/Neuritis/Nerve Entrapment
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JOB RISK FACTORS - as stated on file only
0 no activity/low risk
1 some activity/medium risk
2 frequent/high activity/high risk

STAGE OF DISEASE

1 Stage 1 - Pain, discomfort at 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 of sieep. 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 know/not stated

STATUS OF CLAIM AT LAST WCB ENTRY
Type of WCB Involvement
1 only claims/medical aid involvement

Rehabilitation services

2 Job search/job club/vocational assessment

3 training/education

4 wage top up/Special Additional Compensation

5 Other

6 Pension

Type of Rehabilitative/RTW activity - as last noted on file
O Not yet attempted 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 injury/condition/restrictions
8 Not RTW - no work available due to economy/lay offs/ bankruptcy of Co.
9 Not RTW - voluntary i.e. retired/ pensioned off/ quit
10 Don’'t know/not stated
11 Other
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