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ABSTRACT

Goal: To demonstrate the effectiveness of a workplace program for primary, secondary
and tertiary prevention of work-related musculoskeletal disorders (WMSD) of the neck
and upper extremity.

Amls

1. To document the nature and timing of the interventions undertaken by the Workplace
parties (labor and management) as part of their commltment to a multipronged “RSI
Program” in an office workplace.

2. To measure changes in awareness of WMSD prevalence, knowledge of WMSD risk
factors and management aftitudes towards WMSD.

3. To measure changes in exposure to physical and psychological nsk factors for WMSD
and WMSD symptoms among employees undergoing reorganization and a relative
control group to assess the impact of an ergonomically informed reorganization process.
4, To assess whether the RSI Program resulted in a workforce wide reduction in self-
reported exposures to physical and psychological risk factors for WMSD with a
concomitant reduction in the self-reported period prevalence and severzty of WMSD-
related symptoms and their associated disability.

5. To implement and evaluate an enhanced workplace WMSD su.rvelllance system.

6. To model changes 1n rates of health care utilization and associated costs for WMSD
and determine whether the RSI Program resulted in reductions in these measures.

Importance to occupational safety & health: Evaluation of workplace ergonomic
interventions and lengitudinal studies of the impact of work re-organization efforts on
musculoskeletal health are sorely needed to inform workplace parties and policy makers.

Approach: A prospective, longitudinal study using mixed methods. Qualitative research
based on document review, worksite participation, and interviews was matched with
quantitative fesearch using surveys, clinical questionnaires, adminisirative data bases and
intensive exposure assessment methods. Analyses of change used a variety of
approaches including trend descriptions, trajectory analyses and path analyses.

Findings:

The workplace parties built on earlier research to develop an innovative Frgonomic
Policy. Special RSI/WMSD training sessions were held in all departments, with 58% of
2001 survey (Q4) respondents remembering these sessions and another 11% indicating
that they received training on RSI/YWMSD as part of their orientation. 90% of Q4
respondents felt that The Toronto Star RSI Program had completely to moderately
“ensured that all employees are informed about RSI”. Compared to our earlier P1 1996
survey, significantly greater endorsement of relevant responses as to potential causes of
RSI/WMSD were observed e.g., workstation, tools, breaks, keyboarding, workload,
exercise and posture, at the same time that “lack of training” was mentioned less
frequently. Further, 74% agreed or strongly agreed (vs. 64% in 1996) that Toronto Star
management were supportive in dealing with RSt though proportions indicating that their
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immediate supervisor was aware and concerned about RSI and the proportion of
respondents who disagreed that “I can take breaks when [ want to” remained unchanged.

Among a small group of predominantly advertising employees undergoing direct
measures, we observed reductions in extreme mouse positions (horizontal and vertical),
fewer momnitors to the side with less head rotation, and fewer extreme head tilts, the last
despite monitor heights being generally higher. Increases in keyboard time and post-
reorganization mousing time were positively associated with changes in employee pain
among those undergoing reorganization into teams. Informal observations suggested that
employees’ jobs had changed little except for increased use of computers through
introduction of new software.

The RSI Program was associated with some positive changes in self-reported exposures
to physical and psychological WMSD risk factors. The proportion reporting equipment
inside a preferred location increased between P1 in 1996 and Q4 from 56% to 72% for
the keyboard as did levels of social support at work. Time sitting >2 hours continuously
increased by 9% of P1 to 33% of Q4 respondents. Among a cohort that participated in P1
and Q4 26% got better, 54% stayed the same, and 21% had increased pain. In path
analyses on the cohort, RSI training and job task changes were both associated with
significant (p<0.1) increases in decision latitude and reductions in disability, after taking
account of demographic confounders (gender and age).

Over five years, 1000 Ergonomic Reports/Workstation Assessments were completed by
over 40 trained assessors, proactively reaching 881 employees as part of an active hazard
and symptom surveillance program. The surveillance system met a number of the

' important eriteria for such systems, including utility through a wide range of
improvements directly made or planned. Substantial aggregate increases in physmtherapy
services promoted by the RSI Program, MSK-related drug utilization and use of NSAIDs
occurred through the intervention period. Overall health care costs increased due to a
combination of meeting previously unmet needs for physiotherapy and escalating costs
associated with changing drug availability and prescribing patterns. At the same time,
workers’ compensation claim related absence (to 0 new lost time claims in 2001).

Conclusions: Workplace parties, informed by research findings, were able to bring about
improvement in a number of physical and psychosocial risk factors, though intense
competitive pressures brought about aggravation of some others. Reduction in severity
of WMSD and control of WMSD-related compensable absence were both important
achievements. .



SIGNIFICANT FINDINGS

Through review of documents, participation in RSI Committee meetings we observed the
development of an innovative Ergonomic Policy with combined primary, secondary and
tertiary prevention components (Aim #1). Special RSI/WMSD training sessions were
held in all departments, with 58% of Q4 2001 survey respondents remembering these

~ sessions and another 11% indicating that they received training on RSI/WMSD as part of
- their orientation. Further, 72% of Q4 respondents with pain reported being engaged in a
wide variety of active efforts to respond to pain, including: doing exercises (65%),
making posture changes (59%), seeing a health practitioner (57%), reporting their pain to
the workplace (40%), educating themselves (38%), and using relaxation techniques
(31%).

Interviews and repeat surveys gave us a clear sense of considerable changes in awareness,
knowledge and attitudes towards RSYWMSD during the period of research ((Aim #2).
90% of Q4 2001 survey respondents felt that The Toronto Star RSI Program had
-completely to moderately “ensured that all employees are informed about RSI”,
Compared to our earlier P1 1996 survey, significantly greater endorsement of relevant
responses as to potential causes of RSYWMSD were observed e.g., workstation, tools,
breaks, keyboarding, workload, exercise and posture, at the same time that “lack of
training” was mentioned less frequently. These indicated important changes in
knowledge on RSI/YWMSD. Further, 85% of Q4 respondents completely to moderately
. agreed that the RSI Program “promoted continuous improvement in the technology and
- management practices to control exposure to workplace risk factors that can cause RST”
and 74% agreed or strongly agreed (vs. 64% in 1996) that Toronto Star management
were supportive in dealing with RSI. Nevertheless, similar proportions indicated that
their immediate supervisor was aware and concerned about RST and the proportion of
respondents who disagreed that “I can take breaks when I want to” was unchanged from
1997 to 2001 (28%). The interviews helped provide explanations where little change
occurred. As one manager said, “...productivity is really important here. You have to be
always available on your phone. And all their incentives ...[are] based on how much
you’re producing.” Similarly, changes were not as apparent in proactive technology
choices and job design as RSI Committee members and we had hoped for due to the
limited mandate of the RSI Committee and a range of sectoral, company and
departmental level constraints. ‘ '

We noted some changes in physical and psychological risk factors for WMSD and
WMSD symiptorns among employees who underwent a move and reorganization process
into teams (Aim #3). Among a small group of predominantly advertising employees
undergoing direct measures, we observed reductions in extreme mouse positions
(horizontal and vertical), fewer monitors to the side with less head rotation, and fewer
extreme head tilts, the last despite monitor heights being generally higher. Among the
psychosocial factors, fewer task variables changed than expected, though increases in
keyboard time and post-reorganization mousing time were positively associated with
changes in employee pain. Informal information collected while contacting workers
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during the intensive exposure and formal interviews with those in teams and not in teams
suggested that, in practice, employees’ jobs had changed little except for increased use of
computers through introduction of new software.

The RSI Program was associated with some positive changes in self-reported exposures
to physical and psychological risk factors for WMSD and a concomitant reduction in the

- self-reported period severity but not prevalence of WMSD-related symptoms (Aim # 4)
upon repeat workforce surveys. Participation in these was somewhat reduced due to
explicit written consent (versus implied consent) requirements. Overall the proportion
reporting equipment inside a preferred location increased between P1 in 1996 and Q4 in
2001 from 56% to 72% for the keyboard and 17% to 61% for the mouse (section G.1).
Increased use of computer (27%) and addition of mouse (36%), and increased mean |
hours of use of keyboard (extra 40 min.) and mouse (exira 56 min.) among users was also
reported. Time sitting >2 hours continuously increased by 9% to 33% of 2001
respondents. Tmproved was social support at work (not RSI related) but unchanged were
other risk factors including psychological workload, decision latitude, the extent to which
employees’ ideas were listened to and the extent of employees’ participation in decision
making. 68% of 2001 survey respondents reported having pain/other symptoms in the
last year, similar to P1 respondents. 40% of these reported their pain to the workplace,
patticularly if they considered pain a problem or had greater disability and poorer work
function scores. Among a cohort that participated in P1 in 1996 and Q4 in 2001 26% got
better (13% resolved and 13% less severe/frequent pain), 54% stayed the same (9% still
severe and frequent (chronic), 22% still mild, 23% remained symptom free) and 21% had
increased pain (5% got worse and 16% had new pain). Overall this meant that more got
better than worse, even though those who remained in the cohort were worse at baseline
than those that did not continue. In path analyses on the cohort, RSI training and job task
changes were both associated with significant (p<0.1) increases in decision latitude and
reductions in disability, after taking account of demographic confounders (gender and
age). Perhaps training gave employees some support to adjust their workload or work
rhythm, taking breaks as needed and assuming more control over the process of their
work., ' :

Over five years, 1000 Ergonomic Reports/Workstation Assessments were completed by
over 40 trained assessors, proactively reaching 881 employees as part of an active hazard
and symptom surveillance program (aim #5). The surveillance system met a number of
the important criteria for such systemms, including utility through a wide range of
improvements either directly made, planned or improved as a result of these assessments.

We noted substantial aggregate increases in health care utilization. Tncreasing privacy
concerns mean that access to medical information at an individual level in workplace
studies received low endorsement by participants (13%). Physiotherapy services
promoted by the RSI Program, MSK-related drug utilization and use of NSAIDs also
increased through the intervention period, though we had hoped to demonstrate
reductions in costs over time (Aim #6). This was achieved in workers’ compensation
claim related absence (to 0 new lost time ¢laims in 2001) but nowhere ¢lse due to a
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combination of meeting previously unmeét needs for physiotherapy and escalating costs |
- associated with changing drug availability and prescribing patterns.

USEFULNESS OF FINDINGS

The workplace program, structured around a workplace Ergonomic Policy and involving
elements of primary, secondary and tertiary prevention of work-related musculoskeletal
disorders of the neck and upper extremity, was successful in bringing WMSD under
contro! in a large media company. Workplace parties, informed by research findings,
were able to bring about improvement in a number of physical and psychosocial risk
factors, though intense competitive pressures brought about aggravation of some others.
Reduction in severity of WMSD and control of WMSD-related compensable absence
were both important achievements.

Workplace parties generated a variety of creative strategies to “market” RSYWMSD
awareness among company staff, and have received recognition for their efforts within
their industrial sector. Labour and management have worked together, using industrial
relations tools such as periodic collective bargaining sessions and mandated health and
safety representatives to drive implementation of their RSI/WMSD program. The joint
RSI committee has continued updating training and ergonomic assessments and worked
closely with therapists on site. They recognize the impertance of strengthening
management practices supportive of dealing with RST, particularly at the supervisory
level. Sustainable change in workplaces dea.hng with WMSD needs not only
commitment and resources but time.

Our experience indicated that less changed in physical and psychosocial risk factors
during a much-heralded team re-organization occurred, than was initially hoped for. In
keeping with renewed NIOSH emphasis on work organization and WMSD and in the
interest of informing public policy and encouraging workplace change which promotes
worker musculoskeletal health as well as improved business performance, organizational
leaders need to move “upsiream” to influence decisions on new technology, organization
of work and design of jobs.



i. BACKGROUND
1.1 Imporiance and Health Relevance

US surveys have shown that 6.7% of the population report shoulder pain, 6.8% finger problems
and 4.2% elbow pain. In addition, 12% of people with musculoskeletal disorders of the upper
limb had changed their work because of their disorder (Cunningham, 1984). Thirty percent of
long term disability in Canada is attributed to its leading cause: musculoskeletal disorders -
(Badley, 1992). In Outario, musculoskeletal disorders were second only to heart disease in
quantity of prescription drug use and, in the working age group, were the number one reason for
consulting a health care professional (Ontario Health Survey analysis, Badley, 1994). Upper limb
musculoskeletal disorders, including rotator cuff impairments, carpal tunnel syndrome,
tendinitis, and joint arthropathy (i.e., shoulder osteoarthritis), represent a significant proportion
of these conditions. Other studies have stated that up to 50% of people with shoulder pain report
a reduction in their ability to work (Makela, 1993), conferring a considerable burden to not only
the individual, but to society and the workplace.

Worlk-related Musculoskeletal disorders (WMSD) of the neck and upper limb are second only to
low back pain as compensable work-related conditions in Ontario (Beaton, 1995). Their
increasing burden is also being noted in the Canadian private insurance sector (Camercn, 1995).
As in many US jurisdictions, WMSD of the neck and upper limb are more commor in women
(Ashbury, 1995). The personal burden of ongoing pain and decreased ability to carried out

- societal roles has been clearly documented in more severe cases (Himmelstein et al., 1994).
Associated costs are high in Canada as in the United States, where NIOSH (1995) has estimated
more than $2.1 billion in workers' compensation costs and $90 million in indirect costs (hiring,
training, overtime, and administrative costs) are incurred annually for these musculoskeletal
disorders. With increasing technological change and organizational restructuring in response to
global economic forces, one may be concermned that risk factors for WMSD may increase rather
than decrease in the coming years both in manufacturing and office settings.

1.2 Relevant lHterature

A growing body of evidence implicates both biomechanical and work organizational workplace
factors as contributory causes to WMSD in geneéral (Hagberg et al., 1995; Bernard et al., 1997)
and among visual display unit office workers in particular (Punnett & Bergqvist, 1997).
Although relatively infrequent compared with cross-sectional studies, longitudinal studies of
WMSD have contributed important information to our understanding of the course and
variability of these conditions and factors which may affect these (Térngvist et al., 1997). A
classic example is a follow-up study of electronics workers through questionnaires and physical
examinations (Jonson et al., 1988) which found that those who continued in repetitive assembly
jobs showed worsening of symptoms in subsequent years, while those transferred to jobs with
more varied tasks showed some improvement in symptoms. Similatly, Bergqvist and colleagues
(1995) followed visual display terminal (VDT) workers for seven years and showed changes in
levels of symptoms related to particular work changes. Bjorkstén et al. (1997) followed
unskilled female industrial workers and showed that a variety of risk factors changed over time
and that, although overall prevalence of neck and shoulder problems declined slightly, levels of



pain among a small group of women with more severe symptoms actually increased between
SUIVeys.

Systematic evaluations of interventions for WMSD are of limited quality for a number of
reasons. Historically, limited attention to design (Kilbom, 1988), inadequate reporting of and
analysis for co-interventions (Silverstein, 1987), poor descriptions of populations, exposures and
interventions (Cole et al., 1992) and inadequate accounting for the timing or impact of _
mterventions (Buckle, 1997a) have all limited the validity of the available evidence. Workplaces
also pose inherent difficulties as field settings suffering their own unexpected changes due to
market or business plan changes unforeseen at the time of intervention planning (Westlander et
al., 1995). Nevertheless, systematic documentation of both risk factors and symptoms in
organizations undergoing change which might affect WMSD have increasingly been both
advocated (Silverstein, 1992) and carried out (e.g. Wahlstedt ct al., 1997).

Purmett and Bergqvist (1997) summarized literature on intervention studies in VDT workplaces.
They concluded that the eight studies identified all supported the role of interventions in
reducing upper limb musculoskeletal disorder severity. The interventions included workstation
adjustment, education and training, work environment improvement (lighting etc), adjustable
furniture and work reorganization either applied singly or in combination. Nevertheless, they
raised a number of issues: a) Many studies did not document intermediate variables such as
exposure to psychological and physical risk factors. This renders explanation of the mechanism
of intervention effect difficult to judge especially as many interventions were applied as 2
package. b) One study which did measure exposures but did not find a change in symptoms
(Aborg et al., 1998) found that the work reorganization intervention resulted in essentially no
change in exposure. In conftrast Aaras (1997) measured physical exposures pre/post workstation
change and found a reduction in both these exposures and shoulder symptoms one year later. ¢)
Training and education were frequently used interventions which usually had multiple goals
imcluding enhanced reporting and better workstation adjustment. Yet behaviour and/or the
workplace environment change were not guaranteed. In an example from the low back literature,
Daltroy et al. (1993) showed that although back school improved knowledge, there was no
observable improvement in exposure and work methods. Conversely for WMSD, Montreuil et al.,
(1997), did observe an improvement in workstation adj ustment after training, with parallel
chancre i symptoms among younger workers.

Broader reviews of the effectiveness of occupational health and safety interventions in general
(Goldenhar & Shulte, 1994) and ergonomic (Grant et al., 1995), safety and work organization
(Polanyi et al., 1998) interventions in particular have each demonstrated the wide diversity in
approaches and findings. Similar reviews of cost-effectiveness studies exist for workplace health
promotion in general (Pelletier, 1996) and WMSD in particular (Mitchell, 1996). They and more
critical pieces have issued calls for improved methodological quality in workplace intervention
evaluation studies (Zwerling et al., 1997). Finally, Schulte et al. (1996) argue the need for
evaluation teams made up of a range of disciplines which can use a broad spectrum of research
strategies to document complex workplace interventions.



1.4 Approach

The study reported here aimed to respond to the identification of an. important gap in the
availability of research relevant to the implementation of policies (such as the Ergonomic
Standard) to reduce WMSD in the workplace. Starting with the nature of the interventions
themselves, increasingly multifaceted ones are advocated (including engineering, behavioral and
administrative changes) at multiple levels within the organization, in keeping with macro- as
well as micro-ergonoric approaches (Hendrick, 1994; Baker et al., 1996). In terins of
evaluation design, a number of features have been set out that would improve the validity of
evidence for effectivencss: use of qualitative and quantitative techniques in an integrated fashion;
use of well-tested instruments for re-assessment of both risk factors (e.g. a set of questions based
on the demand-control-support formulation of stressful psychosocial factors) and health
outcomes (e.g. NIOSH sympiom case definitions); inclusion of measurement of changes in
knowledge and attitudes and exposure to both physical and psychological risk factors as
intermediate measures (Kilbom, 1988); measurement of changes in risk factors and hezalth
outcomes simultaneously; inclusion of outcomes that mean something to workplace parties such
as absenteeism and impact on work performance (Pransky & Himmelstein, 1996); extended
follow-up of groups of workers over time, limiting the probability of selection biases; and
utilization of comparison groups whenever possible to account for other changesin workplaces.
Including many of these features of more methodologically rigorous and societally relevant
intervention evaluations should provide better evidence for the effectiveness of workplace
interventions in the prevention of WMSD-associated disability.

1.5 Project Setting

In early 1995, representatives from the Southern Ontario Newspaper Guild (SONG) approached
the Institute for Work & Health (hereafter referred to as the Institute) about WMSD among their
members. Soon after, researchers, Guild members, and management from The Toronto Star, one
of the largest North American daily newspapers, agreed to engage in a program of collaborative
research aimed at reducing the burden of WMSD. Both management and labor were concerned
about perceived increases in the severity and prevalence of what they refer to as “repetitive strain
mjuries” (RSI). While the terms “cumulative trauma disorder” and RSI are in common usage in
the general populations, the scientific comnmunity prefers the term “work-related musculoskeletal
disorder” (WMSD) (Hagberg ct al., 1995). Nevertheless, the first two phases of our joint work
became known as “RST Watch”.

We deliberately set out to make the project collaborative in nature, addressing both researcher
and worksite interests. Rescarch objectives, questions, and study design were determined jointly
through the RSI Watch steering commitice made up of researchers and equal numbers of
management and union representatives. Objectives of our joint work were: a) to identify and
examine the interplay between individual, bicmechanical and psychosocial factors related to the
cause and course of RSIs; b) to determine, and seek evidence for, the cffectiveness of current
prevenfive and rehabilitative interventions; ¢) to recommend organizational, biomechanical and
rehabilitative interventions to reduce the impact of RST’s; and d) to evaluate the effectiveness of
such interventions. We met objectives a and ¢ and generated preliminary information on



objective b prior to the CDC/NIOSH grant. Phase I was a 1996 survey of all office staff at the
downtown Toronto head office as well as employees at zone offices and external bureaus
inchiding those off work (i.e., maternity and disability leave). Phase 11 (1997) consisted of a
series of in-depth sub-studies which examined risk factors arising out of Phase 1. The RSI Watch
steering committee used these findings to produce recommendations for inferventions. During
subsequent contract negotiations, agreement was reached to implement an RSI Program and to
have the Institute evaluate'its impact during Phase 1. Subsequently meetings of an expanded
joint labor management "RSI Commitiee" met to discuss the components of the evaluation
proposal that was funded.

B. SPECITIC ATMS OF THE STUDY

In the interest of informing public policy and encouraging workplace change which promotes
worker health, the proposed research had the following long-term objective:

To demonstrate the effectiveness of a workplace program for primary, secondary and
tertiary prevention of work-related musculoskeletal disorders of the neck and upper
exiremity.

Work-related musculoskeletal disorders of the neck and upper extremity or WMSD is an
umbrella term for conditions caused or aggravated by work which have been variously described
as "cumulative trauma disorders", "repetitive strain injuries or RSI" and occupational overuse
syndromes. They rcmain one of the National Occupational Research Agenda priority conditions.

Within this broad objective were a number of more specific aims which build upoh each other in
order to demonstrate effectiveness. First, we needed a clear idea of the workplace program itself.
Hence the first specific aim:

1. To decument the nature and timing of the interventions undertaken by the workplace
parties (labor and management) as part of their commitment to a2 multipronged “RSI
Program” in an office workplace.

We proposed to do this through qualitative and quantitative methods in a coliaborative research
process. We expected the interventions to bring about changes in the organizational cuiture
‘around WMSD and its expression in knowledge, attitudes and practices within the workplace.
This lead to our second specific aim:

2. To measure changes in awareness of WMSD prevalence, knowledge mf WMSD risk
factors :md management attitudes towards WMSD.

During the period of implementation of the RSI Program, a major reorganization initiative took
place involving large sections of one department and some employees from other departments.
As such, a natural experiment presented itself for determining whether such an organizational
change, which incorporated means of preventing WMSD as an application of the RST Program,
could reduce both exposure to risk factors and health outcomes. Such specific intervention



evaluation was in keeping with NORA priority area # 5 and led to our third specific aim:

3. To measure changes in exposure to physical and psychological risk factors for WHMSD
and WMSD symptoms among employees undergoing reorganization and a relative control
group to assess the impact of an ergonomically informed reorganization process.

The measurement work was intensive, particularly for the physical measures, precluding its
application throughout the organization. However, we had baseline questionnaire information on
the vast majority of the workforce permitting assessment of changes in risk factors and symptom
severity and duration in the majority of those affected by the RSI program. Hence our fourth
specific aim was:

4. To asscss whether the RSI Program resulted in a2 workforce wide reduction in setf-
reported exposures to physical and psychological risk factors for WMSD with a
coneomitant reduction in the self-reported period prevalence and severity of WMSD-
related symptoms and their associated disability.

Omne of the ongoing mechanisms proposed to monitor WMSD hazards or risk factors and the
incidence of WMSD was an enhanced workplace surveillance system. In order to leave in place
such a system after the research was completed, our fifth specific aim was:

5, To implement and evaluate an enhanced workplace WMSD surveillance system.

For many workplaces, monitoring of trends in existing secondary databases which contain
crucial cost information is the most important means of evaluation (NORA priority areas 4a&b).
We therefore proposed to access a full range of historical and current secondary administrative
data on workers’ compensation, absentesism and health carc utilization and link it to the primary
data collected above. This data collection effort gave rise to our final specific aim:

6. To model changes in rates of sickness absence, rates of health care utilization and
associated costs for WMSD, assess whether these measures would be different across
organizationa! units of the company or across groups of employees reporting different
levels of risk factors, and determine whether the RSI Program resulted in reductions in
these measures over time. ' '

Results relevant to each of these specific aims were meant to respond to our broad objective of
demonstrating effectiveness of the multipronged workplace intervention program. The
demonstration of effective multifaceted workplace combined prevention and rchabilitation
interventions was thought to partially respond to two of the fifteen occupational health and safety
objectives for US national health promotion and disease prevention cited in Healthy People
2000. :




C. OVERVIEW OF RESEARCH DESIGN
C.1 Program being Evaluated

The ‘RST Program’ was a package of interventions introduced to the workplace from
under the aegis of a joint labor-management ‘RSI Committee’ (Cole, Wells et al 2002).
Existence of such a consensus-based committee was an indicator of a workplace actively
interested in better health and safety performance (Shannon et al., 1996). Given the
involvement of the workplace parties in the formulation of research priorities, the leading
role in interventions and the interpretation of results, the process could be described as
'action research’ (Hugentobler et al., 1992; Schurman, 1996; Polanyi and Cole, 2003).

In keeping with the call for multifaceted interventions with mutually reinforcing
components (Stokols et al., 1996), the RSI Program envisaged a variety of initiatives.
These included: the development of a company-wide ergonomics policy which details a
mission, objectives, responsibilities and evaluation (see appendix I); guidelines for the
purchasing or reassignment of workstations and computer equipment; a company wide,
comprehensive education and training program; the development of guidelines and
recornmendations for modifications to the work environment, including changes in
engineering, administrative, staffing or work flow practices: ergonomic assessments of all
workstations at least every two years; improved reporting processes and on-site
physiotherapy services.

The workplace-based RSI Commiitee was responsible for developing and implementing
the components of the program, while the research team members served as consultants
to the RST Committee, providing information on scientific evidence and best practices in
each of the relevant areas. For example, when research team members were asked to
advise on the objectives and methods of the education and training, they emphasized the
importance of participatory adult education methods (Wallerstein and Weinger, 1992)
based on concrete problems (Montreuil, 1990) and subsequent feedback to participants on
the extent to which they behaved in ways consistent with the training. Collaboration from
the beginning of the evaluation work was iruportant (Corbeil & McQueen, 1991).

A particular application of the RSI Committee’s work and the research team’s expertise
was to be advice during a restructuring process agreed to during the last round of
bargaining and primarily affecting employees from the Advertising Department. The aim
was to create integrated work teams with increased overlap of "non-core job duties"
among members of each team. Although the primary purpose of the reorganization was
improvement of customer service and productivity, there were a nuraber of mechanisms,
enunciated in the labor-management agreement, by which risk factors and severity of
WMSD might also be affected: 1) a commitment to improve team work, with increased
flexibility around "job borders" and encouraging greater mutual assistance by employees
in different job classifications; 2) a similar commitment to income security, on-going
training and career development assistance for Advertising department employees; 3)
agrecment to a process of implementation by a joint union-management committee with
decisions by consensus; and 4) explicit requests for input on worlcstation design and



layout from the research team by two members (one labor & one management) of the RSI
Committee who were simultaneously on the restructuring implementation committee.

C.Z Research Design Overview

We sought to capture both the breadth of change occurring at the newspaper during the -
implementation of the RST Program and focus on certain aspects with particular
observational, methodological and analytical tools. We employed a mixed methods
longitudinal, evaluation design as set out in Figure 1. Each component included methods
and measures to capture both intermediate and longer term outcomes associated with the -
strategies developed by the workplace parties to control WMSD (table 2 in Cole et al.,
2002). From an intervention evaluation perspective, use of multiple methods is required
in non-experimental field settings, where potential threats to validity must be matched by
careful documentation of interventions, independent ascertainment of exposures and
outcomes, and corroborative analytical strategies to assess effectiveness (Goldenhar and
Schulte, 1994; Zwerling et al., 1997).

Figure C.1. Overview of research design

For presentation of the different components, we have re-organized the order and
grouping from the original proposal to better reflect the way the research unfolded and to
more clearly build the argument in this scientific report. Each section includes a brief
rationale, followed by the methods, results and discussion. '

We start with measure development of both intensive physical exposure measures and
work disability (current section D) on subsets of the workforce. The former included task




diaries, live observations, video recording, and surface EMG on a selected sample
undergoing change (see departmental move and reorganization below). The latter focused
on work limitations among cmployees attending the on-site occupational health unit.

We then turn to active surveillance strategies bolstered in the workplace to better
document prevalence of symptoms and risk factors in the workforce and work limitations
among those seeking care, over time. The tools included ergonomic assessments of

- employees and workstations which became part of a computerized data base through

which trends in symptoms and risk factors could be analyzed and fed back to the RSI

Committee. Similarly, employees attending the on-site occupational health unit or

physiotherapy completed standardized pain and health-related quality of life

questionnaires over the course of treatment to improve understandmg of the clinical
course of WMSD in the workplace.

We focused on one departmental initiative as both a physical change, with new
workstations, and a work organization change, with new cross-functional teams being
formed. We hypothesized that implementation in light of the Ergonomic Policy might
result in reduction in WMSD risk factors and improvement of symptoms. A cross-
sectional survey of employees undergoing re-organization and job-matched participants
“from other sections not undergoing the organizational change was conducted just before
the change and compared with results in the follow-up survey of the entire workforce (see
~ next section).

This workforce-wide follow-up cross-sectional survey was a key component to permit
assessment of changes in self-reported measures of knowledge, WMSD risk factors,
symptoms, and disability from before to afier RSI Program implementation. Similarly,
administrative data trend analysis permitted comparisons of injury incidence, health care
utilization, and associated costs across three periods: prior to research activity (1992-

. 1994y during etiological research activity (1995-1997); and during the RSI Program
implementation phase (1998-2000). Finally, gualitative documentation and analysis
sought to document participants’ experiences of workplace organizational changes and
clarify the nature of RSI Program interventions. Participation in joint labor-management
RSI Commuttee mectings, solicitation and review of key documents, key mformant
interviews, and individual participant interviews were used to better understand
implementation, note unintended program effects and interpret the quantitative results. -

Following reports on each component, cross component synthesis of results and
reflection on their contributions to the aims of the research are carried out in the
conclusions section of the report.



D.1 Intensive Exposure Assessment
D.1.1 Rationale

Exposures relevant o WMSD in office-based work settings (and others) have not
been consistently defined (Wells et al, in press). Many factors can be considered
“risks” as Figure 1 shows. The type of job that a worker periorms is a potential
risk factor. A particular job involves a number of tasks as well as amounts of time
spent doing each task throughout the workday. There are a number of ways to
record the tasks that workers perform but the relationship between different
methods of task observation or recording has not been well studied. Different
task data could potentially lead to coniticting advice for improvements to work
situations. Another set of risk factors arise from physical attributes of the office
environment that can also be quantified. These include the workstation
dimensions and the worker's relationship to the workstation (postures). Recently
Gerr et al (2002) suggested that there are relationships between certain
workstation/posture combinations and work-relevant musculoskeletal disorders.
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- Figure D.1.1: Proposed exposure mode! for an office environment

The objective of this study component was to take intensive measures of |
potential exposures and compare these methods. To this end we recorded and
examined the relationship between various task recording methods (task diary,
direct observation, and video reccrding). We also examined the relationships
between measures of workstation-worker interaction and electromyographical
(EMG) signals of the shoulder and forearm muscles for different tasks.

- D.1.2 Population

To obtain representation of jobs entering teams we asked 88 emiployees to
complete daily task diaries, of whom 66 agreed. Of the 66 (%) diary volunteers,
45 ( about 2/3) volunteered for the full EMG protocol at baseline. Drops in
participation mostly stemmed from the respondent burden involved. o
Of the 44 workers who volunteered for the EMG protocol, 41 participated in the
2000 study: (71% female), they had a mean age of 41 years (sd=9.6), a mean
height of 168cm (sd=10.3), and a mean weight of 74kg (sd=19). The workers
were from advertising, circulation and finance departments doing clerical;
administration, sales, customer accounts and call centre jobs.

D.1.3 Data Collection

- Data were collected in 1999, 2000 and 2001. The 2000 data collection (which
took place between May and September) was most comprehensive across all
measurement techniques. To date, analysis has concentrated on these 2000
data. Longitudinal analysis to evaluate change over time is planned.

Questionnaire

- A questionnaire was administered which covered a range of information
encompassing demographic factors, workstation setup, and the nature of
employee’s work. Of particular interest here are the following: amount of time
spent keyboarding, mousing, sitting and on phone; aspects of workstation setup
such as optimal placement of keyboard, mouse and monitor; and availability of
equipment such as arm rest, phone headset and document holder.

Task descriptions

Task diary: Workers were asked to complete a task diary detailing the tasks that
they completed during a work day. The task diary used a consistent set of 21
codes derived after consultation with workplace parties. These codes
represented tasks that were considered common to office settings (eg..
keyboarding, mousing, phone, deskwork etc). The worker could add to this set of
codes if s/he felt that s/fhe performed tasks not represented by existing codes or
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combination of codes. The workers were asked to write down a code or
combination of codes that represented the tasks that they completed in each 15
minute block of time for three consecutive (8 hour) workdays. The workers were
~ further instructed to indicate sequential tasks in a 15 minute block using commas .
to separate each task and to indicate concurrent tasks with a plus sign between
each task code. It was felt that this would accurately represent the possible tasks
and task combinations that occur in a typical workday. The task diaries were
completed within one week of direct observation and were to include the same
day of the week as that observation. Measures were created as follows: total
time spent and percent (%) time doing each unique task, number of tasks |
periormed in a given day and number and rate of task transitions.

Direct observation: Each worker was observed at her/his own workstation for a
two hour period by a trained observer using the same set of codes used for the
task diaries. The observers could add codes as necessary to reflect new tasks.
The observers recorded tasks performed by the workers in one minute blocks of
time, using commas to indicate sequential tasks and a plus sign to indicate
concurrent tasks. The direct observation was done concurrently with a video
recarding and the EMG data collection. As well workstation dimensions and
worker postures were taken during the two hour observation period. As per the
task diaries, measures were created as follows: total time and percent (%) time in
each task, number of tasks and number and rate of task transitions during
observation period. |

Video: A VHS video recording was taken of the worker at her/his own workstation
for two hours. The video camera was focused on the worker and as much of
her/his workstation as space allowed. The video recording included the -
keyboard, mouse, monitor and as much desk space as possible for each worker
and was only limited by the space and opportunities for camera placement.
There was no sound recording taken with the video. The video recording was
done concurrently with the direct observation, the EMG data collection, work
station dimensions and worker posture measurements. A half hour portion of the
video recording was later ochserved and used for two purposes: (1) to “chiunk” the
- paralle! EMG recordings (described next); and (2) to create measures of the
number of unique tasks, the time spent doing those tasks, and the rate of task
transitions. The portion was chosen to have the worker at their workstation as
much as possible while also including synchronization points with the EMG.

Physical environment

Workstation dimensions: Dimensions of the workstation were taken by trained
observers while the worker was present at the workstation. Measures were taken
consistently across various workstations (see Table D.1.1). The orientation of
workstation equipment was determined relative to the J key of the keyboard. A
calibrated "bubble” level was used as a reference as needed. It is estimated that
the workstation dimensions were accurate to within 5 mm. :



Table D.1.1 Examples of workstation dimension measurements

VWorkstation Dimension

Measurement

Keyboard Height

from floor to the height of the J key

Keyboard Width

from J key to left edge + J key to right edge

Keyboard Depth

from the table/desk edge to the front edge of the keyboard

Mouse Height

from fioor to the height of the mouse pad/surface

Mouse Orientation

from the J key to the centre of the mouse pad/surface

Monitpr Crientation

Mouse Depth from the table/desk edge to the center of the mouse pad/surface
Monitor Size diagonal measure from screen edge to screen edge
Monitor Height fromn floor to top of screen

from J key to centre of screen

Monitor Depth

from table/desk edge to centre of screen

Monitor Tilt Angle

number of degrees from perpendicular (-ve = facing downward)

Seatpan Height

from floor to top surface of seatpan

Seatpan Depth

from the lumbar support area of backrest to front of seatpan

Armrest Height

from floor to top surface of armrest

Armrest Width

from inside edge of ane anmrest to the inside edge of the other

Working postures: Woarker postures were measured while they were at there
workstations engaged in typical work situations. Postures were measured with
hand-held goniometers using standard anatomical landmarks and body
segments by trained observers. A calibrated “bubble” level was used to provide a
reference for these measures. It is estimated that all posture measures were
taken to within one to two degrees of accuracy. Subject heights were taken from
self-reported questionnaire responses.

Table D.1.2. Examples of workstation posture measurements

Workstation | Measurement (al! taken while worker was Diagrams
Posture working) :

Head Viewed from above the worker: angle befween a line :
Rotation perpendicular from the centre of the monitor and a -

line from the worker's nose
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Head Tilt Viewed from the side: angle between a line paralle!
Angle to the floor fram the worker’s ear to the monitor and
a line from the warker's ear through the eye
Gaze Angle | Viewed from the side: angle between a line from the
worker's eyes parallel to the floor and a line from the
worker’s eyes to the middle of the screen of the
monitor
Viewing Viewed from the side: distance from the warker's
Distance eyes to the centre of the screen (note this could be
considered a dimension but is included here
because it includes the worker and the equipment)
Shoulder Viewed fram the side: angle between upper arm and
Extension torsa
torso
Shoulder Viewed from behind: angle between upper arm and -
Abduction torso upper arm
_ torso
Inner Elbow | Viewed from the side: angle between the upper arm
Angle and the forearm /, upper arm
forearm
Wrist Viewed from the side: angle between the dorsal hand
Extension surface of the hand and a line extending from the an )
ulna S
forearm
Wrist Ulinar | Viewed from above: angle created from a line in the hand
Deviation center of the dorsal hand and a line extending from
the center of the dorsal farearm (between the uina
and radius)
forearm

Electromyography: Electromyographic signals were recorded bilateraily from
Extensor Carpi Radialis Brevis (ECRB) and trapezius on twe different days for a
two hour period each day. Workers worked at their regular jobs at their assigned
workstations. The EMG was recorded simultaneously with the videotape. Root
Mean Square (RMS) EMG was collected at 10 Hz using a commercially available
portable system (ME3000P8, MEGA electronics, Finland, CMRR 110 dB, 15-500
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Hz). EMG was collected using silver/silver-chloride disposable electrodes at a 2
cm spacing. For ECRB, the electrodes were placed one third of the distance
from the lateral epicondyle to the radial styloid. For trapezius, the electrodes
were placed midway between C7 and the Acromion. The EMG was started in
the view of the camera and was later marked using a switch provided with the
equipment in the view of the camera to allow for synchronization of the EMG and
video. EMG measures were calibrated both to Maximum Voluntary Contraction
{(MVC)and to Relative Voluntary Exertion (RVE). For trapezius, MVC was
achieved by having the participants pull maximally against straps that were fixed
to the floor and looped over their elbows while they stood with both shoulders

abducted 80 degrees. For the RVE, the participants held fixed weights (2 Kg) in
~ both hands in the same posture. For the ECRB, MVC was recorded while the
participants simultaneously performed a maximal grasp while extending their
wrist. For the RVE they supported a 5 Kg load hung by a strap over the MCP
joints. Hook up and calibration occurred prior to returning to the participants’
workstation in a dedicated ofiice away from their work area. Tests were also
performed to confirm signa!l quality and quiet level.

D.1.4 Procedures and Analyses ‘
Task Description

The waorkers indicated on the questionnaire the length of time they spent doing
keyboarding, mousing or phone tasks in a ‘normal’ eight hour day. In addition to
the guestionnaire, the nature and number of tasks completed by the warkers
during their norma! work were recorded using task diaries (self report), direct
observation, and video recording. Each of these methods used a cornmon set of
task codes to represent the tasks that the workers completed during a typical
work day. The direct observation and video recording were done on the same
day and the task diary was completed one week later encompassing the same
day of the week as the other observation methods. The recording time blocks
differed between methods: the task diary required recording of the tasks
performed each 15 minutes, the direct observation method required an observer
to identify and record the tasks performed by a worker each minute, and the
video method allowed the analyst to slow down or rewind the video tape to
estimate the task start and end times to the nearest tenth of a second (Observer
Pro 4.0, Noldus information Technology, Netherlands). The video data was
coded by a trained analyst who captured the start and stop times for a subset of
the 21 codes used for the task diaries and the direct observation. These task
codes included keyboarding, mousing and phone tasks.

Task codes from the various methods were entered into spreadsheets for further
manipulation. SAS (SAS Institute Inc., 1989) was used to create datasets and
calculate the measures used for analysis (see Table D.1.3). The task data from
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all methods were tabulated to examine the number of {asks, rate of task
transitions and the percent of time spent keyboarding, mousing, and on phone.
These three tasks were chosen because they were identified as important tasks
in an office environment. Pearson correlations were calculated between each of
these measures for each pair of observation methods.

Table D.1.3. Task description measures

Self, Report

Method Diary Live Observer Video Analysis
Overall Time n/a Time on task Time on task Time on task
Overall Task n/a # of fransitions # of {ransitions # of transitions
Transitions ' .

Task: Keyboard, | %time (8 hour Y%time over 3 %time in 2 hours | %time in 30
Mouss, Phone* | day) days minutes™

* 30 minutes of the video tape was analyzed
**phone only included handset use from the video analysis

Physical Exposure Assessment

The guestionnaire administered posed questions about the setup of the
workstations. This information was used to compare the differences in
dimension, posture and EMG measures between those who reported having their
equipment in an optimal position versus those who did not. Measurement of
workstation dimensions, worker postures, and a video recording of the worker

- were done concurrently with the EMG collection. The EMG signal was analyzed

using two methods commonly used for workplace analysis: APDF-Amplitude
Probability Distribution Function (Jonsson, 1982) and a Gaps Analysis (Veiersted
et al, 1990).. The APDF allows for a cumulative summary of all the EMG levels
used throughout a specified time period, and is usually summarized using three
points — the static level (10" %ile), the median level (50" %ile) and the peak leve!
(90" %i ile). The gap analysis calculates the poriion of the pericd of interest in
which the muscle gsts to “shut off” or rest for at least 0.2 of a second. The
periods of interest consisted of the EMG corresponding to the performance of a
specific task or groups of tasks. This was achieved using custom software which
linked the video analysis with the EMG recordings in time. Once linked, all
samples of EMG corresponding to a part!cular task were concatenated together
(Moore et al, 2003a).

The ability of such an approach to differentiate between tasks in an ofiice setiing
even when these tasks are done within an environment of other tasks that may or
may not be done simultaneously was tested by using a generalized linear model
(SAS) with the EMG output measure as the dependent variables and the on/off
state of a task, subject and day as independent variables. Further, the
relationship between task performed and physical exposure was assessed by
comparing the EMG levels across different tasks as performed on their own and
specific combinations of tasks.




16

EMG (% MVC)

Time (min)

Figmre D.A1.2. G;—éphicai depiction of EMG “chunking” method

To determine possible predictors of physical expesure (work environment
variables which likely determine the loads on the musculoskeletal system), a
series of preliminary analysis steps were implemented. The following measures

were considered as possible predictors and summary statistics were computed
using SAS.

A) Daily workstation task time with respect to equipment use (kéyboard, mouse,
sitting and various support systems), and telephone use (the multitude of types of

phones — headset/handset). Information was collected from the questicnnaire on
these measures. :

B) Upper limb support through use of tables/rests during upper limb work to
relieve neck/shoulder load. This information was taken from the questicnnaire
and dimension measures.

C) Workstation Equipment Characteristics: Presence or absence of specific



17

equipment and characteristics. Keyboard, mouse, telephone(headset),
chair(adjustable height, backrest, arms), forearm/wrist support, document holder.
Information on these measures were collected both through the questuonna re as
well as the dimension data collection process.

D) Workstation dimensions(linear): Absolute height of keyboard, mouse, monitor,

table, elbow, eye,

E) Postural information (angles): Wrist shoulder and neck when using the main
input devices. This will include gaze angle, relative monitor height, neck rotation
and flexion, shoulder abduction, wrist extension and ulnar deviation.

The table below summarizes many of these variables and provides a
comparative representation of the methods and measures that were used for the

statistical analysis.

Table D.1.4 Exposure Methods: Self repori, Posture, Dimensions and EMG
Measures

| optimal

seatpan height
* Mouse fore/aft

» Mouse side to
side

Arm rest n/a ' Snttmg Left + Right
v trapezius
1 Phone Headset Phone variables | nia Using Phone: Left +
i or Hand Right trapezius
{ Wrist Rest t Key support nfa Using Keyboard: ali
| (keyboard) muscles
| Wrist Rest Mouse wristrest | n/a Using Mouse: all
1 (mouse ) muscles
| Position of » Mouse height- | n/a Using Mouse based on

height: R trapezius

Using Mouse based on
fore/aft; R trapezius

Using Mouse based an
side to side: all R
muscles

Optimal vs. Non-
| optimal

+ Monitor height -
seatpan height

- Monitor-fore/aft

* Monitor-side-
side

Head tiit angle
Gaze angle
Viewing distance

Head rotation

Using Keyboard or
mouse: R + L trapezius
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» Keyboard height
- seatpan height

* Keyboard-
fore/aft

* Keyboard-side
to side

Elbow angle
Shoulder Extension
Shoulder Abduction
Wrist Extension

Wrist Ulhar
Deviztion

Using Keyboard with
shoulder measures: all
muscles

Using Keyboard with
wrist measures: all
muscles

* The dimensions measures for mouse, monitor and keyboard were analyzed a
second way by dividing all dimensions by worker height.
** The postures measures were analyzed a second way by dividing those in
optimal vs those on non-optimal postural ranges. ,
**EMG measures include: Static (APDF 10%), Dynamic (APDF50%), Peak

(APDF90%), Gaptime

<

Scatierplots were created to describe the relationship between continuous
measures and box plois were used 1o illustrate the distribution of EMG measures
based on workers’ responses about their workstation setup. Similarly, summary
siatistics were calculated on workstation dimensions and posture measurements
and stratified by workers’ responses about optimal workstation positions. Simple
linear regression methods were employed to determing the relationship between
these EMG measures and the workstation-worker interface for each task. All
analyses were completed using SAS and S-plus.

D.1.5 Preliminary Results and Discussion

Task Description

Of the 41 workers who completed a questionnaire, 34 completed a task diary;
therefore, questionnaire, task diary and direct observation results were calculated
for these 34 workers. Of these 34 workers there was video data available for 23.
The first thing to note about the various task reporting/observation methods is the
differing length of time periods each encompasses (Table D.5). The
questionnaire and task diary, or self report methods, cover the entire work day.
The direct observation examines approximately two hours and the video covers
30 minutes of the work day. Despite this decrease in the amount of time
observed across the methods, the number of tasks recorded in the cbservation
period is similar (actually increases slightly). However the number of task
transitions increases greatly as the recording time block decreases for each
method. The questionnaire based estimates of percent time performing these
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tasks are consistently higher than estimates from the other methods. The task
diary, direct observation and video give similar average group results for percent
time spent keyboarding. Estimates of percent time mousing are lowest from the
task diary and direct observation while estimates of percent time on phone are

lowest from the video.

Table D.1.5. Means ‘(’and standard deviation) of time of observation,
number of tasks, number of task transitions, % time keyboarding, %
time mousing and % time on phone for questionnaire, task diary,

direct observation, and video methods of recording tasks.

Observationfreporting method

Video*

Questiennaire  Task Diary Direct

. N=34 N=34. Observation® N=23 .
Measures " N=34
Total time (minutes) 480 470.3 (82.1) 112.2 (12.8) 30.7 (3.8)
Recording time biock - Full day 15 minutes 1 minute 1/10 minute
Estimated # of tasks in n/a 48 (1.1) 5.6 (0.8) 52 (1.1)
observation period
Estimated # of task transitions n/a 6.0 (4.8) 34.3 (15.6) 254.2 (80.9)
per hour _ .
Estimated % time keyboarding' 40 (28) 23 (19) 26 (22) 27 (22)
Estimated % time mousing 30 (26) 6 (13) 9{12) 17 (20}
Estimated % time on phone 35 (29) 18 (21) 17 (19) 11 (16)™

* The video was a subset of the time that the direct observation occurred. The vndeo was not

useable for all subjects.

** Note: The definition of "on phone” differed slightly for the video method as a handset had to be
observed. This likely underestimates the mean percent time because time on phone using a
headset is not included in the measure.

The Pearson correlations between the task.diary, direct observation and video
methods of collecting percent time on task for the tasks of keyboarding, mousing
-0.15 and 0.69 (see Table D.1.8).

and phone varied between:

Table D.1.6: Pearson correlation for percent time on task for keyboarding,
mousing and deskwork, comparing various task observation
methods: Task diaries (TD), Direct observation (DO) and Video (VD).

TbvDO TDvVD DOvVD

Task

Keyboarding
Mousing

0.52
0.34

0.44
-0.15

0.69
0.46
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Deskwork ~ 0.29 0.01 0.16

The various methods of gatheting data about the tasks that workers periorm
during the work day provide different estimates of task length and task
transitions. One reason for the differences in the estimates may be the varying
recording time blocks for each of the methods. However, the estimates of time
spent keyboarding are very similar across methods, although correlations
between these are typically moderate indicating some lack of agreement for
individuals.

These different methods of recording tasks also vary in how much they cost to
implement in a workplace study. Deciding on the best method for a particular
workplace study will depend on precision requirements and the costs of the
methods.

Task specific EMG

<

Comparisons between the EMG measures for periorming a task and not
performing a task found key significant differences. A significant increase in the
10™ percentile static EMG level was recorded for time spent keying versus not
keying for all muscles recorded (Figure D.1.3). The gap time decreased
significantly for both ECRBs. These resulis suggest that there is a measureable
difference in the EMG levels between periorming keying and the perforrmance of
other tasks within the workplace. The performance of keying was found to have
high static loads and reduced gaptime indicating a reduced availability in muscle
rest particularly in the forearm extensors.

An increase in static EMG was also found for time spent using a mouse .
compared to not using a mouse, however that effect was most pronounced in the

Right ECRB (Figure D.1.4). It should be noted that all participants used their

~ mouse on the right side. Peak EMG showed a significant decrease with mousing

for most muscles (Figure D.1.4). Combined with the results from the static

analysis, these results suggest that mousing is associated with decreased resting

fime yet reduced peaks indicating a more constrained movement. It is important

to remember that not mousing may indicate a range of office tasks at or away

from the desk including tasks such as reaching that may require higher peak

levels.

Combining video and EMG over long term recordings in the workplace allows for
differentiation of the muscle loading by task even within the context of the
workplace where tasks may occur simultaneously and may switch frequentiy.
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Figure D.1.3 Static EMG for Keying vs Not Keying
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. Figure D.1.4 Static and Peak EMG associated with Mousing

Exposure Measurements
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‘Comparisons across zll physical exposure methods were assessed with worker’s
report on availability and use of support systems and the positioning of such
equipment. inreference to Table D.1.4, a cross-validation assessment of
worker's report and dimension measures taken of the availability of support
systems showed high agreement. A stratification of the dimension measures
based on optima! and non-optimal position of workstation equipments, i.e. -
mouse, keyboard and monitor, revealed no differences in the distributions. The
table below presents the distribution of the various dimension measures taken
with regards to the use_ of a keyboard and shows that there are no significant
differences between these distributions with respect to the report of the position
of the keyboard. Notably out of the 41 people, 27 reporied having a keyboard in
an optimal position while 14 reported having a keyboard in a non-optimal

position.

Table D.1.7: Means (SD) of dimension measures for self-reported optimal

and non-optimal keyboard positions

Reported position of keyboard from
¢guestionnaire

Measure

Keyboard Variable

Optimal

Non-optimal

Dimensions
(cm)

Height from
seatpan

22.78 (5.0)

23.9 (5.5)
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Fore/aft distance 5.1 (6.0) 4.6 (6.3)
Side to side — 4.2 (4.8) 5.6 (4.6)
monitor®

* Keyboard side ta side is measured relative to monitar position.

This lack of difference in distributions between optimal versus non-optima!
reports of the equipment was also seen when comparing the self report with
postures. Similarly, the table below summarizes the descriptive statistics for both
the left and right posture measures based on the use of a keyboard. It should be
noted that the posture measurements for one of the 14 people who reported
having a keyboard in a non-optima! position was unavailable. Thus, the results
below are based on 27 people who reported having a keyboard in an optimal
position and 13 people who reporied having a keyboard in a2 non- optlmaf
position.

Table D.1.8: Means (SD) of posture measures for self-reported optumai and
nion-optimal keyboard positions

Reported position of keyboard from
guestionnaire
Measure | Keyboard Optimal Non-optimal
Variable Right Left Right Left
Postures | Shoulder 19.1 (10.2) | 18.4(10.5) | 21.8 (19.6) | 31.2 (13.1)
(degrees) | extension :
Shoulder 19.7 (12.2) | 16.8 (10.9) | 16.0 (10.6) | 16.0(7.9)
abduction , : :
Elbow angle 109.1 108.5 112.0 114.7
| (15.6) (13.6) (15.3) (13.3)
Wrist extension 17.0(9.4) | 156.2(9.7) | 18.2(21.3) | 185 (12.7)
Wrist ulnar 7.8 (4.0) 10.1 (7.3) 8.9(84) 7.8 (3.4)
deviation '

Similar to the analysis described above, litlle relationship was found between
dimensions and postures as well as dimensions and EMG and postures and
EMG. Scatter plots of dimension variables with posture variables revealed
virtually no relationship. Scatter plots of dimension measures and EMG
measures also demonstrated a lack of discermable relationship, linear or
otherwise. And there was no distinction between those who reported having
eguipment in an aptimal position versus those who did not. Thus, there were no
differences found in the means comparing workstation dimensions with
inside/outside the box (optimal/non-optimal position) and posture measures with
inside/outside the box. Similarly, visual analysis of the scatter plots of workstation
dimension and posture measurements versus EMG measures revealed no
systematic relationships.
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Of the 41 people, there were only 33 workers with complete data; that is, those
who had completed a questionnaire, and on whom dimension, posture and EMG
measures were taken. Eleven of these workers indicated that their keyboard was
in a non-optimal position while 14 reported that their mouse was in a non-optimal
- position. Box plots of the static (APDF10) and peak (APDF20) EMG measures
for the task of keyboarding showed similar distributions for both non-optima! and
optima! positions; however, the dynamic (APDF50) EMG measures showed
greater variability for those worker's who reported that their keyboard was in a
non-optimal position. Findings also showed that workers reporiing optimal
keyboard positions demonstrated longer gaptimes across all muscles (Figure 1).
Box plots (Figure 2) of the mousing data illustrate that the EMG measures of the
right ECRE tended to be higher for those with a non-optirmal mouse position
versus those indicating an optimal position.

R ECRB L ECRR RTRP LTRP

Figure D.1.5: Distribution of gaptime across all muscles for optimal
kevboard position (OP) versus non-optimal keyboard position (NO)
while keyboarding. ]
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Figure D.1.6: Distribution of 16", 50", and 96" percentile EMG levels from
the APDF from the right ECRB for optimal mouse position (OF)
versus non-optimal mouse position (NO) while mousing.

Consistent with our hypothesis, workers who reported using wrist or elbow
suppert (in mousing) demonstrated, longer gaptimes indicating greater rest of the
muscles involved. Support devices such as wrist rests were considered in
combination with optimal/non-optimal placement of the keyboard and mouse (see
Figure D.5). For mousing, the best scenario with respect to gaptime was a
combination of optimal mouse placement and wrist rest use. However, it should
be noted that these findings were not necessarily as telling for the keyboard. It
appeared that some EMG measures were sensitive to the positioning of the
keyboard or mouse, while some more sensitive 1o the use of a support device.
Our hypotheses were not clearly supporied by all of the EMG meastures.

Right Trapezius

GARTIME
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Figure D.1.7: Distribution of gaptime for the right trapezius muscle for {1)
optima! mouse position with mouse support; (2) optima!l mouse position
without mouse support; (3) non-optimal position with mouse support; and
(4) non-optimnal position without mouse support. | '

The results indicate that levels of musculoskeletal loading vary according to a
worker’s report of her/his workstation equipment being in an optimal position.
There are a number of EMG measures that showed differences betwesn workers
reporting optimal and non-optimal workstation positions, Comparisons of direct
workstation dimension measurements and posture measurements do not show
strong or consistent relationships with the EMG measures collected. This may be
attributed to the great variability possible in workstation dimensions and worker
postures within optimal equipment positioning which may be related to other
factors such as worker size. Worker reports about optimal versus non-optimal
mouse placemernt do correlate with elevated muscie loading in the right ECRB.
Worker's reports of their workstation setup do seem to provide some information
in this regard.

D.1.6 Planned Directions

A pattern recognition (discrimination) method of EMG signals will be used to
distinguish between forearm muscle activation in optimal and non-optimal
positions and to estimate the dynamic structure of EMG data from a sequence of
work tasks. The method uses hidden Markev models to illustrate state (task)
transitions. ' _

The comparison of physical exposure methods is based on the underlying
assumption that each measure is accurately measuring the concept of exposure.
Different levels of measurement error can lead to uncertainty in linking the
various measures. Further uncertainty in linking may result from measures that
were taken at different times. Rescaling the measures to form an equilateral
assessment results in two sources of error - measurement error and linking error.
Linking error will he quantified using equipercentile equating methods. The total
error variance of the group will also include quantification of sampling error.

The main remaining analyses to complete will be those which focus on the
longitudinal aspect of the data, looking for changes over time, in particular,
changes from pre- to post-reorganization (see section F2).

This section (D.‘I) is comprised of information from the following papers: Van
Eerd et al (2003z), Van Eerd et al (2003b), Mazumder et al (2003a), Mazumder
et al (2003b) Maoore et al (2003a) and Moore et al (2003b).
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D.2 Work Limitations Measnrement

Measures of a patient’s perception of the level of difficulty that they are having at their
job are scarce. The 16-item Work Limitations Questionnaire (WLQ-16) is one such
instrument. The purpose of this component was to evaluate the psychometric properties
of the WLQ-16 in a group of 42 workers reporting to occupational health with upper limb
or low back pain, but not taking time off work.

Detailed information on this component is contained in the appended IWH working paper
“Beyond retum to work; Testing an outcome measure of at-work disability.” In brief,
data were gathered over a 12-week period using a questionnaire package (Appendix IV)
in the “Treatment Monitoring” component of the study (see section E. 2) Psychometric
testing (distributions, Cronbach’s alpha construct validity and responsiveness to change
in problem and pain) was done using the baseline and 12-week. data

The WLQ-16 had evidence of construct validity, internal consistency and responsivencss.
Somic ceiling effect was found in the domains of mental-interpersonal and output

. demands. Physical demands suffered from missing values in 18/42 due to not-applicable

‘content. Construct validity revealed that there was less discrimination at the higher (less
lumted) end of the scale.

Responsivéness was present, though often less than found with other measures of
function and pain. The WLQ-16 shows promise as a measure of at-work disability.
Further testing to evaluate the ceiling effect and responsweness to more congment
constructs of change is recommended.
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E. ACTIVE SURVEILLANCE

Retionale

Bevelopment of information systems that can track changes in risk factors and health cutcormes are seen
as key to intervention evaluation, both in public health surveillance (Halperin, 1992) and program
evaluation traditions (Lipsey, 1996). Yet workplace based hazard surveillance systems have encountered
a range of challenges (Silverstein, 19973a; Buckle, 1997b) and traditional health cutcome surveiliance
systems may be relatively insensitive to the full burden of WMSDs (Fine et al., 1988). Workplace parties
want more information than is usually provided by tracking workers’ compensation statistics and hence
large corporations have developed some very sophisticated occupational health and safety data systems
(e.g. Ford Motor System in Sorock et al., 1997).

E.1 Ergonomic Asssssments

The RS! committee determined that ongoing routine assessments of work and workstations and
enhanced data collection on workplace exposures and WMSDs would assist them in reaching their goals
of preventing the occurrerce, reducing the severity through timely reporting and controlling the workplace
exposures of WMSDs, and therefore they developed procedures for this purpose. The new procedures
incorporated some of the existing data collection methods and add some new ones. The data caollected
are used to provide information to the committee on a quarterly basis on worker assessments, symptoms,
acticns taken to reduce workplace exposures and workplase health care visits. The databases are also
used to trigger follow-up actions for the Health & Safety manager and the workplace ergonomist. A
description of the main mechanisms for data collection follows. For each, a combination of coded and
narrative data were devised, building on risk factor research from earlier phases and best practices
(Sorock et al., 1997). The following description and discussion of the Ergonomic Assessment Too! (EAT)
forms part of 2 working paper under development by Swift et al (2003).

E.1.1 Development of Ergonomic Assessment Tool

Elements included were the setup of various components of the warkstation (screen position, monitor
placement, keyhoard and mouse, height of chair, telephone issues, eic), the visual environment,
emplayee posture and arrangement of work breaks. Employees were asked to report any symptoms
consistent with WMSD, on a section of the form stating the symptom location and severity based on best
practice suggestions (Cohen et al 1827; Hagberg et al 1895). A risk factor checklist to refiect broader
aspects of work was also developed. The checklist was built upon information currently collected as part
of an accident investigation, findings from the institute’s earlier surveys at the Star (Polanyi et al 1297)
and suggestions from the literature. Early on, it was decided that the assessment form should be limited
to one-page, to keep the items to a manageable number to ensure compliance. (Sorock et al., 1997)

The tool developed consists of the following components as outlined in Figure E.1.1:

Figure E.1.1
Flow diagram of Ergonomic Assessment Tool
components and information flow.

Ergonomic
Assessment
Form

Access
Database
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o A 20-minute video produced by Toronto Star TV, presents some of the Institute’s findings from earlier
surveys conducted at the Star. The video also shows a complete workstation assessment including the
interaction between the assessor and employee. The assessment is intermingled with an announcer
explaining each particular component in the assessment. The video is shown to new employees as part
of their orieniation to the Star.

¢ An Ergonomic Assessment Form filled in by a trained analyst when visiting sn employee at their
workstation. The form consists of 5 major parts: (1) an introductory section (employse's name, work
department and depariment section, job tille, analyst assessing the employee and date of assessment),
(2) space for a section reporting any symptoms, (3) a section recording results of the workstation
assessment, (4) a risk factor checklist and (5) recommendations along with a follow-up date. See
Appendix Il for a copy of the latest version of the Ergonomic Report/Workstation Assessment Form. The
form has undergone two revisions from the original. Included were two additional questions in the
experiencing symptoms section (j.e. if experiencing symptomns then (1) is pain/discomfort intermitient and
(2) do you think it is work-related). Also included wers fingers, thumb and head for the body parts
affected. The addition of mini breaks (i.e. 80 secend break for every 20 minutes work) was included in the
waorkstation assessments as well as an indication if any corrective action is to be undertaken for each
waorkstation element. Finally an indication if working with & shared workstation was a risk factor was
added to the form. ‘

e An instruction booklet for completing the forms was developed. Forty-five analysts, volunteers from
varicus departments within the Star, underwent & training program for one and half days. They were
given a case study on the conditions of an employee’s workstation and then asked to fill-in the form with
what they felt were appropriate assessments of that particular workstation. Their answers were then
compared with each other and discussed, to get a consistent understanding of what was actually meant
by a particular assessment (e.g. ‘good’ versus ‘fair’ versus ‘poor’). This process was repeated for several
different scenarios. Analysts were also instructed to talk about various types of stretching exercises with
the employee.

= A Microsoft Access 2000 database residing at the Star was designed and implemented by IWH, for
the entry of the Ergenomic Assessment Forms. The database is split into a “date” database (with data
tables only) and a “application” database (containing all other objects). Changes to the application were
made offsite at IWH and easily merged back into the application database without disturhing the data.
The database was designed with employee information in one teble linked by & one-to-many relationship
to the corresponding assessment(s) in another table. This allows separate entry for the ergonomic
assessments of a given employee as they occur. The database automatically determines {and stores) the
body site(s) which have the highest level of pain/discomfort intensity, and the workstation issue(s)
obtaining the worst assessment for a given Ergonomic Assessment Form. It contains an ad-hoc query
facility allowing the user to easily explore the data. It also produces several different reports covering a
user-specified time period. . :

E.1.2 Resuits tc date

Collection of data started Feb 11, 1999 and, for the purposes of this report, ended Apr 11 2003, There are
1092 Ergonomic Assessment Forms (EAF) among 881 employees in the database. The EAFs comprised
711 employees with enly one EAF and 171 employers with multiple EAFs {138 employees had two EAFs,
24 employees had three EAFs, 7 employees had four EAFs, 1 employee had five EAFs). The data is
reasonably complete, with the exception of the follow-up data {completed (yes/ng)), which had been left
blank. An administrative staff member from Human Resources, who entered the forms into the Access
database, said that equipment which needed to be purchased, was noted in the recommendations and
ordered shortly after the ergonomic assessment. Three of the Ergonomic Assessment Forms had the
assessment date left blank, six of them had no depariment for the employse, and two had nisither
assessment date nor depariment reported. These eleven EAFs are excluded from subseguent reporting
of the data. Of the 881 employees, 138 had never been surveyed in any other phase of the Institute’s
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study. Only 466 were involved with Phase 1 and/or Phase 3 studies (see sections F.2 and G.1 below),
which included questions on demographic data.

. Intable E.1.1, it can seen that different departments started at differing times, with the bulk of

assessments from Circulation and Corporate Systems occurring in the first time period 1998-2000 while
Pre-Press had more assessments done in the secand time period.

" Table E.1.1 The breakdown of EAFs by department and time period*

#in #in Total # of

Department 1899-2000 2001-2003 Assessmenis
; 1999 - 2003

Advertising 119 139 ' 258
Circulation 206 53 259
Communications & 23 30 53.
Market Planning
Corporate Systems 75 7 82
Editarial 121 o5 216
Finance & Administration 40 ‘ 18 58
Hurmnan Resources 19 8 27 -
PrePress 25 .67 92 7
Production VPC 31 1 32
TMG TV . 0 1 1
TorStar Electronic Pub 0 3 3
TOTAL 659 422 1081

*For time period 1998-2000 versus 2001-2003, #2=172.85 for 10 df, p < 0.0001.

There were forty-one trained representatives who had completed at least one ergonomic assessment.
Four of the representatives, who had undergone the training, had not completed any assessments. The
breakdown by number of assessments completed was: twenty-one representatives had 5 or fewar
assessment forms completed, sixteen representatives had between 11 to 53 assessment forms
completed, while five representatives where responsible for 571 {or 52%) of the compieted forms. For the
most part, the representatives were depariment based, however one representative, who had completed
201 assessments, covered most of The Toronto Star’s depariments.

Table £.1.2 shows the mean assessment grades of various workstation and work style issues by the two
time periods of assessment. The assessments have been rescaled to a 5-point scale with endpoints of —
2 (Very paor) and +2 (Very good). The assessments for many of the issues show a significant increase in
their value measured in the second time period compared fo the first period. The issue involving taking
regular breaks from work is the only one displaying the opposite trend (though differences betwsen the
two time periods are not significant). The number of workstaticn assessments for Document Holders and
Mouse Position is lower because many workstations don’t use these items and therefore these issues are
often checked as not applicable. All the mean grade values lie between what would be interpreted as
being Fair and Good.

2]
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Table E.1.2. Mean Assessment Grades of Varicus Workstation and Work Style Issues by Two
Time Periods

1895 - 2000 2001 - 2003 T-Test

Issue ‘ n Mean' | StdErr| n Mean' | Std Err | tValue | DF Pr > |t
Posture 628 | 0.764 0.035 | 402 | 0815 | 0.037 -2 97 955 | 0.0031
Monitor Height 640 | 0.641 0.041 388 | 0.776 | 0.045 -2.23 933 | 0.0281
Monitor Distance 620 | 0.928 0.038 | 389 | 1.077 | 0.032 -3.03 1001 | 0.0025
Glare/Reflection 605 | 0962 | 0.038 | 383 | 1.044 | 0.037 -1.51 953 | 0.1314
Document Holder 369 | 0.350 0.064 272 | 0.662 | 0.063 -3.47 627 ! 00006
Chair Adjusiments 627 | 0.839 0.044 | 392 | 0.951 0.042 -1.86 4985 0.0635
Keyboard Height 622 | 0.722 | 0.041 | 387 | 0.847 0.045 -2.07 913 | 0.0383
Mouse Position A81 1 0.790 0.048 | 377 | 0.843 0.043 | -0.82 856 | 0.4125
Telephone Issues 564 | 0.589 0.048 332 § 0.744 0.052 -2.21 793 0.0275
Warkstation Layout 627 | 0.815 0.036 -] 392 | 0,208 | 0.035 -1.87 975 | 0.0817
Breaks 598 | 1.122 0.036 | 377 | 1.042 | 0.042 1.42 673 | 0.1558

T Basad on the values -2 =Very Poor, -1=Poor, 0=Fair, +1=Good, +2=Very Gocd

Tests of equality of variance of the issues between the two time periods indicates they are not equal, except for the ‘Breaks’ issue,
therefore a correction due to Safterthwaite (1846) for the degrees of freedom (DF) for an approximate t statistic was applied as
needed. Significant (at 95% confidence fevel) p-values are shown by bold type.

Table E.1.3 examines whether employees were experiencing any symptoms of pain or discomfort by the
periad of the assessment. For the total time period-covered the estimated prevalence of pain/disability
was 62%, very similar to the one-year prevalence’s observed by the two workforce wide cross-sectional
studies (P1 and Q4, see section G1) conducted at the Star.

Table E.1.3 Symptorn reporiing on EAF by time period

Experiencing Time Period
Symptoms 1999 - 2000 | 2001 - 2003 Total
No 276 (41.9%) | 134 (31.7%) | 410 (37.9%)
Yes 383 (58.1%) | 288 (68.3%) | 671 (62.1%)
Total 659 422 1081 (100.0%)

The assessment forms have proportionately more employees experiencing symptoms in the later time
period (x2='11.21 for 1df p=0.0008) perhaps because of the greater acceptance of RSI/WMSD in the
workplace, greater body awareness by employees or declining fear of reporting. Unfortunately, as can be
seen in table E.1 .4, intensity of symptoms does not seem to have decreased in the latter pericd.
Alternatively, the ergonomic assessor may have developed trust among employees to increase their
willingness to report symptoms. Such findings are comman in active surveillance systems, which uncover
hidden burdens of iliness or injury but make short-term conclusions and justification of the use of active
surveillance systems somewhat more difficult.

U -

2
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Table E.1.4 Body area affected by pain/discomfort by time period.

1999 - 2000 2001 - 2003 T-Test

Body Area N |Mean |StdErr| N | Mean | StdErr | tValue | DF | Pr>lff
Neck 192 2.77 0.055 | 139 3.06 0.754 -3.93 329 | 0.0005
Shoulder 183 2.76 0.054 | 138 3.03 0.724 -3.20 319 | 0.0015
Elbow 85 2.86 0.087 88 3.19 0.732 247 172 | 0.0148

Hand Wrist 120 2.82 0.052 | 151 3.16 0.731 -4.03 338 | <0.0001

Upper Back 103 2.83 0.07¢ 63 3.06 0.758 ] -1.90 164 | 0.0589

Lower Back 114 2.69 0.072 1 62 2.90 0.804 | 1.7 174 | 0.0946

T 2=Mild Pain, 3=Moderate Pain, 4=8evere Pain, 5=Unbearable Pain

The {ests of equality of variance of pain/discomfort for the various body parts showed that the assurnption that the variances of the
two samples were equal could not be rejected: therefare the usual values for the t statistic are used for all the body parts.

There were enough responses for some of the "Other/Specify” body sites, which lead to the revision of
the form; adding arm, fingers, thumb and head as new body parts.

Table E.1.5 shows that proportionately more of those assessed during the first time period reported
organizationa! risk factors determined in part as the cause of their pain or discomfort. This may have heen
due to the Star's efforts in reducing the effects of these factors, hence leading to the observed reduction
in the risk checklists, although some issues e.qg., work intensity/deadlines, showed no change in repeat X-
" sectional surveys (section G1).

Table E.1.5 Organizational risk factors by time period.

- Time Periods

Organizational Risk 1998-2000 | 2001-2003
Factor (n=859) (n=422) 2 {DF | Pr>y2

# % # %
Overtime 90 | 187 | 36 | 3.3 | 6.57 1 0.0104
Nan-standard Wark Hours 48 | 7.3 13 3.1 | 854 1 0.0035
Short Staff 68 (103} 22 | 2.0 { 8.78 1 0.0030
Work intensity/Deadlines 155 1235 63 [149 1180 1 0.0006
Technical Difficulties 48 | 73| 12 | 2.8 | 9.67 1 0.0019
Special Projects 92 }140[ 24 | 57 |118.38] 1 | <0.0001

Seven hundred and twelve forms contained recommendations for adjustments in workstations and work
style and changes in equipment purchase from the assessments carried out. Some of comments
included are:

s “needs glare screen, headset... have booked appointment to re-arrange desk set up Wed Nov 28

3
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-2 PM"

¢ "2 workstations — one keyboard on desk ~toa high...keyboard tray bounces-not stable...new
keyboard tray negded...ideally a different desk *

s “1) mouse fray for Intercon, chair provides poor low back support-unable to adjust 2) new chair”

¢ “1) Chair arms/keybeoard too high-adjusted 2) tends to lean into screen-suggested to wear her
glasses 3) needs to remember to take breaks 4) suggested try mousing with L hand and use
keyboard shortcuts for text” ‘

s ‘“adjusted height of monitor up to eye level. Adjstd chair to proper height and angle. Taught re:
use of chair adjmts. If using phone more than usual, will move phone closer to decrease reaching
repsatitively. Indicated that he plans to get document holder”

¢ “Typewriter & PC should be moved to an ergonomically correct position...more than one person
working at that station”

s ‘“has experienced pain in his right elbow. He has seem his family doctor & we've made some
adjustments to his desk. I've refered him to the Stat Physiotherapist.”

s ‘“ltis a 'mousing’ problem ... —her personal work staion is fine — she requires wrist support ...”

o “screen should have more contrast ... needs to center herself over one desk or the
other...document holder”

Many of the recommendations referred to fact that an employee worked at more than one workstation, so
this was also added to the checklist of possible organizational risk factors on the assessment forms.
Sorock et &l (1997) discuss the advantages of including narrative fields in injury surveillance data. A full
qualitative analysis of these recommendations is planned to be included in Swift et al (2003) but some
preliminary set of themes to be explored include:

the nature of the verbs used from more tentative e.g., suggest, to more forceful e.g., order

the time frame indicated e.g., raised or lowered [immediately] versus will provide [future]

the specific equipment mentioned e.g, document holder, headset

the resources to be mobilized to achieve change

the contextual issues raised that facilitate or impede better workstation setups

E.1.3 Discussion of Ergonomic Assessment Activity

Klaucke et al (1988) and Sorock et al (1997) have both made suggsstions regarding workplace
surveillance methodologies and developed guidetines for evaluation of surveillance systems.

A. Health Importance

Klaucke et al (1988) sucgest that three of the most important categories that a surveillance system should
contain to describe the impartance of a health event are:

1. Number of cases, incidence and prevalence.

2. Indices of severity

3. Preventability
The Ergonomic Assessment Tool (EAT) addresses all three categories. It includes guestions regarding an
employee's pain/discomfort (if experiencing symptoms (yes/ne)), therefore the number of cases and
prevalence can be calculated for any time period covered by the system. It includes indices of
pain/discomfort over the last week for several boedy parts, whether or not the pain/discomfort is
intermittent, and if they feel their pain/discomfort is work-related. The EAT's workstation and work style
assessments as well as work organizational factors provide links to possible risk factors and thus provide
possible areas for prevention.

The EAT does not include methods to determine indices of lost productivity or medical costs of R3S it

was felt this would make the EAT too complicated because it would require a number of linkages with
different sources and could affect the timeliness of reporting.
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E. Usefulness of Surveillance System

Actions were taken immediately as a result of assessments performed by the trained representatives with
the employee at his or her workstation. This was evident from the remarks section of the database, where
the representatives made adjustments to the workstation (e.g. “adjusted height of monitor — too high”,
*changed keyboard position so shoulders were at rest”), work style (e.g. “needs to cleanup workstation to
make room for commonly used equip”, “suggestions given re frequent breaks, exercises”,”showed him
‘pencil’ method of using function keys") and aordered new furniture when deemed necessary (2.3. “given

"o now

headset for phone”, “required mouse pad — wrist support’, “ordered different keyboard tray for him").

Capturing the information obtained from the Ergonomic Assessment Forms into a database is necessary
for any surveillance system to be efficient (Sorack et al 1897). Calculation and tracking of such
information as the ongoing prevalence of discomfort/pain, average pain intensity, average rating of the
assessments are made easily. See Appendix Ill for an example of one of the figures that can be produced
by EAT. Ad-hoc querying is also provided by the system. Trends in the data become readily apparent, as
evidenced by the previous tables. '

C. Evaluation of System Attributes

Kiaucke et al (1988) and Sorock et al (1987) both define several attributes that a surveillanice system
should have. Below we discuss these as they apply to the Ergonomic Assessment Tool (EAT).
(1) Simplicity — The simplicity of a surveillance system refers to both its structure and ease of cperation.
Surveillance systems should bé as simple as possible while still meeting their objectives. The EAT relies
on only a one-page form filled out by a representative in interaction with an employee in performing an
evaluation of an employee’s workstation. Several assessors were assigned and underwernt staff training
requiring only two half-day sessians. It takes approximately half an hour to perform an assessment with
the employee and fill out the Ergonomic Assessment Form. Some representatives reparted that it took too
long to adequately complete an evaluation, adding additional stress and time to their already burdensome
job loads. This explains why the distribution in the number of assessments completed by the
representatives was not uniform, with half the representatives completing less than 10 assessments. Two
hundred and one assessments were completed by one of the representatives, whose main role at The -
Star is to provide advice and help on ergonomic issues. It may be better to hire one or two additional
personnel fo conduct the assessments as part of their job function and to have the rest of the .
representatives as ‘good will’ ambassadors in each depariment (i.e. someone familiar with the
assessments and who can answer staff questions about the process).

(2) Flexibility — A flexible surveillance system can adapt to changing information needs ot operating
conditions (e.g. changes in case definitions, variations in reporting sources) with little additional costin
time, personne!, or allocated funds. Programming changes to the database component of the EAT were
accomplished quickly and with litle cost involved.

(3) Acceptability — Acceptability reflects the willingness of individuals and organizations to participate in
the surveillance system. Considerable interest has been expressed in the system, with active suggestions
of modifications and a request for multi-user read access for all RSI Committee members. A multi-user
version of the database is being developed by computer systems staff of The Star.

(4) Sensitivity — The sensitivity of a surveillance system can be considered the proportion of cases
experiencing symptoms. Sixty-two percent of Star employees report some pain/discomfort sympioms.
This is a similar proportion obtained by the two cross-sectional surveys. The willingness of employees to
report their status is high. Changes in sensitivity can often be precipitated by heightened awareness of a
disease, which may explain the increase of reported pain/discomfart over time.
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(5) Fositive Predictive Value — Positive predictive value is the proportion of persons identified as having
cases who actually do have the condition under surveillance. We did not have a way to ascertain if the
employee’s reporting of symptoms was frue or not.

(6) Representativeness — A surveillance system that is representative accurately describes both the
occurrence of a health event over time and its distribution in the population by place and person. The EAT
achieved high coverage with 881 employees reporting out of approximately 1200 possible employees
(73%). 1t is planned to cover everyone during two-year periods. When all the employees achieve muitiple
assessments done over time, then survival analysis could be conducted with ‘experiencing symptoms
(yes/no) as the dependent variable. The only demographic variables presently captured are a employee’s
depariment and job title. It remains to integrate the system with the Parklane personne! information
module {e.q9. age, sex).

(7) Timeliness — Timeliness reflects the speed or delay between steps in a surveillance system. Althcugh
considerable upfront time, about six months, was spent in designing and implementing the computer
system to house the data collected, once completing this task, the analyzing and preparing and
disseminating of surveillance reports was made routine. It was left to a Human Relations staff member to
transfer the information collected on the forms to the database. Since this data entry was an additional
add-on function to the staff's position, the forms would often had to wait until the staff member had time to
enter the datz into the computer database. Simplicity is closely related to timeliness and will affect the
amount of resources that are required to operate the system (Kiauke et al 1988). A staff member with
designated time to perform data entry for the EAT would relieve this bottieneck.

(8) Economics - Surveillance systems require economic justification (Sorock et al 1897), so the cost-
versus benefit of implementing a surveillance system like the one undertaken by the Star would need to
be compared. Unfortunately, we may not have adequate data for such an analysis because of difficulties
associated with disaggregation of absence data, and health care utilization costs outsnde the contral of
the workplace (see section G.2 below).

D. Future Improvements

A definition of ‘case levels’ needs to be made for the Ergonomic Assessment Todl. The Hunting et al
(1894) and NIOSH definitions for case levels can't be used in this instance since they both require
additional information regarding a subject’'s average pain over.the past year and highest level of pain
during the past year. For the EAT, which only relies on pain intensity within the past week, some sort of
combination of both maximum pain intensity during the past 7 days and the number of body sites affected
could be used. Both maximum pain intensity and number of body sites are automatically determinad and
stored by the database. Setting acceptable level(s) for average pain and average values of workstation
assessmenis also needs to be decided.

Several additional improvements to the database are also suggested. Additional graphic reports, for
example, a plot of average pain by different body parts for & given time period, should be added. A
link to some of additional modules used by the Human Resources department should be explored;
providing additional demographics as well as using the existing employee names instead of reentering
them. Key words should be developed for narrative searching in the remarks section of the form. This
could identify special situations that are not covered by current coding schemeas. Finally an add-on
statistics library available to MS-Access (refer to: hftn/www.fmsinc.com/products/ ) should be
considered. It enables a powerful data analysis tool for Access; calculating regressions, percentiles,
ANQVA, t-Tests, chi-square, etc. Its' survival analysis component could be used on the multiple
assessments a person receives over time, with the presence of pain/disability symptoms as the
dependent variable.
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E.2 Clinical Course Monitoring

. Rationale

Our best understanding of the natural history of upper extrernity WMSD suggests that the majority will
recover in a short time (Hashemi et al.,1998; Beaton,1895), and that simple interventions are effective in
the majority (Yassi ,1997). Nevertheless, compared to other types of soft-tissue injury, many WMSDs
appear to be further along in their clinical course by the time they are reported to the workplace and lost
time starts (Yassi et al.,1896). For example, almost all the "accident” reports submitted for WMSD in the
first quarter of 1998 at the warkplace, afso had already visited physictherapists or other clinical
practitioners. Hence it was important to assess what level of severity those employees presenting to the
health center were at, and assess their clinical course. More details on this component are provided in
the apperided IWH working paper “Outcomes and self-efficacy of workers presenting to’occupational
heaith unit with upper extremity or low back pain”

E.2.1 Methods
Population

All workers reporting new or aggravated upper limb or low back symptorns consistent with WMSD to the
waorkplace (Health center) were asked to participate. Self-completed questicnnaire packages were given
out at the time of reporting to the Health Centre to those workers that were eligible, agreed to pariicipate
in The Treatment Monitoring Study and provided informed consent (see Appendix IV). This was chosen
as the baseline measure since it identified the time in which the worker crossed the threshold of needing
care. The follow-up self-completed questionnaire packages were mailed to participants at 4-weeks and
12-weeks after receiving the baseline questionnaire package. In addition, we have collaborated in the
exploration of routinely collected data of the employees attending therapy at The Orihopaedic Therapy
Clinic at The Toronto Star (One Yonge St.).

Measures

Based on best practice suggestions (Cohen et al., 1997; Hagberg et al., 1995), the questionnaire included
a description of the symptom location, nature and severity. This information permits recreation of varicus
symptom-based case definitions of WMSD for comparison with the lfiterature (Polanyi, et al. 1997;
Hunting, et al. 1984, Bernard, et al. 1894). In addition, measures of the impact of the symptoms on the
worker's health were obtained. Analysis of phase Il data suggests that these are usefu! predictors of

- outcome. Three measures were used: the QuickDASH (Disabilities of the Arm Shoulder & Hand (Polanyi,
1997; Hudak, 19986)), the Roland Maorris Questionnaire for those with low back pain and the Work
Limitations Questionnaire (WLQ)} (Lerner, 1997).

Develoepment of the QuickDASH (a shortened version of the DASH, Disabilities of the Arm, Shoulder and
Hand) was described in the secticn on Preliminary Studies. It is an 11 item questionnaire, with a 4 item
work disability module. In both modules, participants are asked to rate the degree of difficulty they have
with a given task. Scores are obtained for the 11 item component and the 4 item work module
independently. Scores range from 0 to 100 (more disability) and it is designed to guantify physical
function and symptems in persons with any or multiple disorders of the upper limb. Versions used in
1996 (Phase I) and 1997 (Phase lI) demonstrated good construct validity and sensitivity to both change in
case status over the one year, as well as self-rated change (improvement and deterioration). This 11-item
measure has demonstrated strong properties of test-retest reliability (ICC = 0,94), construct validity and
responsiveness (Beataon et al, 2003). )
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The Roland Morris Questionnaire (RMQ) is used to measure functional status in those with low back
pain. This measure has also been extenisively studied for its reliability, validity and responsiveness to
treatment effects (Roland & Morris, 1983). Scores range from 0 to 24 (more difficulty).

The Work Limitations Questionnaire (WLQ) asks in more detail about the amount of time for which
participants have difficulty performing various aspects of their work relevant to employers, supervisors

- and workers alike (Lerner et al., 1997). Aspects of work include work scheduling, physical demands,
mental demands, social demands and output demands. A shortened version of the WLQ (16 itemns), used
in Phase [i, showed gradation with symptorn severity. Psychometric testing of the WLQ-16 was performed
using this sample and shows evidence of construct validity, internal consistency and responsiveness
(Beaton & Kennedy, 2003, unpublished). The WLQ-16 measures four dimensions: Physical demands,
Cutput demands, Time management and Mental-interpersonal. Scores range from 0 to 100 (less
limitation).

Along with the impact of the disorder other prognostic information were gathered, including condition
characteristics, worker expectations of recovery and self-efficacy. There is moderate evidence to suggest
that self-efficacy (a feeling that one has the ability to manage or control one's symptoms), is associated
with improved health outcomes (Lorig, et al. ,1993; May et al. 1997; Anderson et al., 1995; Holden ,1991).
Given that self-efficacy is considered a modifiable attribute, the implications could be great. Self-efficacy
was also identified as a prognostic factor in the qualitative work. The self-efficacy scale, used in Phase 1l
and adopted from an arthritis self-efficacy measure (Anderson et al., 1995; Lorig et al., 1989) was used to
asceriain worker's feslings about their ability to control their symptoms. i
Randomized controlled triats (Lorig, et al., 1993; Bandura, 1997} have shown that self-efficacy is a
modifiable trait. As such, it could be an advantage to identify factors that are associated with a positive
change in self-efficacy in disorders where facilitating high levels of self-efficacy could in fact improve the
outcarnes of disorders (Bandura, 1997) :

Anzlysis

We developed prognostic models for prediction of higher levels of self-efficacy at the thres month point.

E.2.2. Results

Data were collected from a cohort of 45 workers wha reported to the Health Centre with upper extremity
or low back musculoskeletal pain or discomfort and who agreed to participate in the study. The mean
age of the sample was 42.4 years. A majority of the workers (63.6%) were female and almost 80%
reported more than one body part in pain. Only 7.7% had ever lost work time due to their reported
problem and therefore we are describing a sample of workers that continue to work despite their reporting
of upper extremity or low back pain.

The mean change in burden measures (between baseline and 12-weeks follow-up) showed an
improvement in alt measures: QuickDASH (15.4 pqints), Roland Morris Questionnaire (RMQ) (4 points),
salf-efficacy for pain (16.6 points) and WLQ-16 (all subscales). Paired t-tests for change scores (betwean
bzseline and 12-week follow-up) were all significant (p<0.05) for each of the outcomes except for the
RMQ.

The mean scores plotted over time for the QuickDASH, RMQ, self-efficacy for pain and WLQ-16 (by
subscales) showed a general trend in improvement over time in mean disability (QuickDASH, RMQ), self-
efficacy and ability to function at work. '

The usual caurse or trajectories of response ameng the workers were plotted over time for each of the
burden measures. Distinct patterns were identified including individuals whoe showed change (> MDCasy,

36



' 25
either improvement ar deterioration) versus no change { MDCgsy ). Generally, mast workers showed
improvement or no change, with very few getting worse over the 12-week follow-up.

Univariate regression analysis identified baseline variables significantly associated (p<0.25) with self-
efficacy for pain at 12 weeks. Generally, these univariate models indicate that higher self-efficacy for pain
and worker prediction that they will get better soon were associated with higher self-efficacy scores at 12-
weeks, when age and gender were controlled. When these remaining variables were entered into a

- multivariable model, both remained significant with p<0.05.

E.2.3 Planned Directions

Of all the warkers reporting to the Health Center, some were self-managing their symptoms (ice, rest) and
others were referred to physiotherapy. We plan to do a group level comparison of respondents in the

- Treatment Monitoring cohort versus all those attending The Crthopaedic Therapy Clinic at The Toronto
Star during the same period. This would give us a better idea of how well the Treatment Monitoring study
participants compared to the wider population in terms of age, sex, disability and region affected.
Summaries will be made at an aggregaie level only. )

We are currently assisting The Orthopaedic Therapy Clinic with surmmarizing demographics and a
description of outcomes for the clients attending on-site physiotherapy (Beaton et al., in preparation).
Presentation of preliminary analyses by the onsite physictherapist indicated a trend towards shorter times
between onset of symptomns and treatment over the period of the RSI Program {see figure E.2.1).

Ay

Figurs E.2.1 Time from symptom onset to treatment among on-site physiotherapy employee clients.
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When the mean pain severity scores (NPRS) of worker's attending The Orthopaedic Therapy Clinic
were pictied over time, they showed impravement (decreasing mean pain severity ratings) from baseline
to 12-week foliow-up (see figure E.2.2). The mean change in pain severity from baseline fo follow-up was
3.88.
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Figure E.2.2 Mean pain severity (NPRS-Numeric Pain Rating Scale) over time

We have created an analytic plan for determining factors (Potential baseline predictors include: Age,
gender, duration of disarder, pain severity, affected region, disability) predictive of a better outcaome at
discharge from physiotherapy (lower pain severity, lower DASH scores) among those employees
attending The Orthopaedic Therapy Clinic at The Toronto Star (Beaton et al, in preparation).
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F. Departmental Move and Team Reorganization Evaluation

Background

Workplace organization can have a substantial effect on injury rates. Unpublished data
from Ontario show that in most types of work, there is at least an order of magnitude
difference in rates between the “better’ and “worse’ companies. These are typically
consistent from year to year, showing they are not statistical artifacts. Shannon, Mayr and
Haines (1997) have identified factors that are consistently, across studies, related to lower
injury rates. Hofman and Morgeson (2004) investigated the role of leadership, while
Zacharatos and Barling (2004) have shown the effect of high performance work systems.
Murpby and Sauter (2004) recently swmmarized the importance of work organization on
health and encouraged further research.

“We were thus excited when, as we were planning our study, The Star announced that it
would be reorganizing some of its operations, giving us an opportunity to study the effect
of this organizational change, occurring concurrently with the ergonomic initiatives. . The
Star planned to create teams among the advertising department employees. The teams
would be flexible working groups whose members would specialize in certain areas of
advertising (e.g., automobiles). Focused study of tht team reorganization was designed to
facilitate insight not only into the implementation of the RST Program in one section of
the company but also into-the degree of change in risk factors for WMSD that can be
brought about by feasible work reorganization and workstation re-design in office
environments. Organizational change is a common feature of workplaces today.

. Understanding how to build macro- and micro-ergonomic best practice into
organizational change processes is crucial to preventing WMSD. On the positive side,
organizational changes have improved health outcomes in a variety of settings (Karasek,
1992; Cahill, 1996). In the Pod reorganization envisioned, significant changes to
computer systems were envisaged which had the possibility to deal with computer related
problems (Carayon et al., 1998) and computer use mastery (Huuhtanen and Leino, 1992),
issues which appear to be important. The entire group moved to a completely new area on
a currently empty floor with new furniture and workstations. The proposed reorganization
also involved changes to business processes which were aimed at greater task '
coordination, work support from a group (the team members) and more flexible task
assignment while maintaining job security, all of which might reduce WMSD risks.

We therefore built on the intensive exposure assessment work to assess change among a
small group of employees and conducted questionnaires pre and post the team
reorganization and move to assess change more broadly.

F.1 Intensive Exposure Assessment Applied to Reorganization and Move

Building on methods described in section D.1, we were interested in analyzing change in
more biomechanical measures as a result of the reorganization and move.
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Methoeds

On the same subset of employees in Advertising and matched control jobs as described in
section D.1, we have data using a variety of exposire metrics across three years: 1999,
before the move and team re-organization; 2000, after much of the move but limited
workstation adjustment in the winter and some more adjustment in the summer but no
team training; and 2001, after team training and workstation assessments (section E. 1)
had been completed.

So far, we have descriptively analyzed the posture and dimension data only, given the
analytic work involved in linkage with other metric,s as per section D.1, and the need to
feedback our preliminary findings to the RSI Committee during the move and
reorganization process. We provided several reports: one in February, 2000 to reflect on
the move to new workstations, when only 25% of the workstations observed had been
adjusted by one of the people available within the Star, either due to special request as
problems were developing or self adjustment one in Decemiber, 2000, after more
adjustments had been made; and one in August, 2002 after most of the move and re-
organization had run its course.

In each.case, workstation dimensions associated with VDT use were measured, as were

key postures associated with keyboarding and mouse use (as per methods in D.1).

Workstation layouts were noted, as were general observations that would affect the

usability of the workstations and/or the postures required to use the workstations. The
participants were asked if any changes or adjustiments have been made to their

- workstations either by themselves or someone else. Participants were also given the

opportunity to comment on the workstation and state any changes they would like to see. -

Results & Discussion

We present the salient findings in cumulative fashion, i.e. when comments were relevant
in later reports that were present in earlier ones, only the later reports are included. This
material forms part of Wells et al (in preparation) listed in publications.

February 2000

Most employees surveyed had keyboard trays with adjustable height (36/41 surveyed).
As can be seen from Figure F.1.1, there were no longer the extreme locations for the
keyboards, but there were a range of heights indicating that pecple have taken advantage
of the adjustment feature.
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Fignre F.1.1 Height of the J key from the floor vs. location of the keyboard from the
front edge of the work surface. Negative fore/aft values are for pull out keyboard trays
pre new workstations.

Several participants were concerned about banging their knees on the low bars that
support the keyboard tray. Lack of stability of the keyboard tray was also noted at
several stations. Several employees expressed a wish to do paperwork in front of their
computers due to the nature of their job. However, they were limited by the lack of space
to push their monitor and keyboard back.

Most people had adjusted the height of their chair. Some had had their chair fully
adjusted for them. A few people noted difficulty in adjusting the arm rest width and seat
tift. Tt was observed that the new chairs did not atways roll easily on the carpet. Thirteen -
percent of the people surveyed had been provided with plastic pads for the floor.
Inability to move the chair easily may lead to poor practices such as twisting in the chair
instead of moving the chair to work at a different part of the station or a forceful grasp of
the hands to move the chair in.

Space was an issue. Twenty nine percent of the people surveyed made some comment
regarding space. These comments include lack of wall space to post frequently used
reference materials, insufficient space when exiting causing them to collide with the
person behind them, not enough space on the desk to spread out, not enough file space,
and insufficient storage space. These issucs can lead to observable postures that may be
less than optimal. For example, file boxes on the {loor that are ofien reached for or stuff
stored under the desk diminishing appropriate leg Toom. Another space issue observed
was where to put the CPU if not under the monitor.
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34

Dec 2000

Of particular interest in this report were changes in shoulder (Table F.1.1) and wrist
postures with changes in the keyboard configurations described above.

Table F.1.1 Shoulder postures at keyboard (% within preferred range) *

* If arms are supported on armrests, shoulder flexion and abduction measures that exceed
the preferred range represent minimal increases in risk of injury. Supported values
outside range not accounted for.

*#* Includes both wrist and elbow support. Wrist support optimum when not typing

For shoulder postures, we found improvement in shoulder flexion and arm support but
emphasized the need to look at shoulder abduction/support to see if there were concerns.
For wrist postures, we reported that most people (>85%) were within the preferred ranges
for extension and ulnar deviation throughout the period, except for a dip in the winter of
2000 e.g., right wrist extension to 76%, before many employees had their workstations
fully adjusted. '

August 2002
By this time, we noted that the new workstations had reduced extreme mouse positions
and placed the mouse in much better positions. In Figure F.1.2, the successive reduction

in variation is most notable, as is the centering on 0 in Figure F.1.3 showing reductions in
mouse-keyboard height differences.
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Mouse Location (fore/aft vs side/side)

Mouse forelaft (cm from table
adge)

Maouse side/side {cm from j key)
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Figure F.1.2 Mouse fore/aft position vs mouse side/side position by measurement time

Height Difference vs Mouse side/side

mouse in cm)

Height Difference (kay-

Mouse side/side {cm from j key)

+ 1999 = w2000 5 S2000 x S2001

Figure ¥.1.3, Height difference between keyboard & mouse vs mouse side/side position
by measurement time

Monitor heights also showed reduced variation over time with resultant improvement in

mean head tilt (Figure F.1.4) and gaze (Figure I.1.5) angles. However, some monitors
remained to high (summer, 2001) with more “up” postures than desirable.
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Head Tilt Angle vs Monitor Height

Moniter Height (cm from floor)

Head Tilt Angle (deg)
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Figure F.1.4 Head tilt angle vs. monitor height by measurement time

Gaze Angle vs Monitor height

Monitor Height (cm from fioor)

Gaze‘AngIe (deg)

¢ 1998 :w2000 & S2000 < S2001

Figure F.1.5 Gaze angle vs. monitor height by measurement time
A closer examination of head tilt by year revealed considerable reduction in extreme head

tilts with new workstation arrangements, except in cases with large monitors {Figure
F.1.6)
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Head Tilt Angle vs Years
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F.1.6 Head tilt angle by year

Finally, head rotation also showed improvement to fewer extreme positions, likely due to
the improved monitor-keyboard relationships, though a few outliers remained (Figure
F.1.7).

Head Rotation vs Monitor SidelSide

Head Rotation Angle
(deg)

Meonitor Side/Side (cm from j key)

+ 1999 = w2000 » S2000 x S2001

Figure F.1.7 Head rotation vs monitor side to side position by measurement time

So overall, we noted equipment-employee positional matching improvements over time.
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Future analysis Plans

We will build on the conceptual model, presented in Figure D.1., to carefuily construct
the sets of relationships of interest, given the small number of subjects included in this
portion of the study. Some factors which might come imto play include: job categories,
work environment factors (eg. keyboard height, use of a mouse), job design (number and
distribution of tasks) as well as intrinsic individual factors and work style/work methods.
In any business reorganization a number of job factors will be changed simultaneously.
We suggest that suitably processed and analyzed electromyograms can reveal the net
effect of all these factors over the reorganization. This aggregate measure is difficult to
achieve in any other way. Conversely, it is difficult to determine which changes made the
difference (if any) in the EMG. For this reason the other data collected is critical.

For interval scaled outcomes, ANCOVA models are proposed using pre-reorganization
measures as covariates and post-reorganization measures as outcomes. The ANCOVA
models will be gradually expanded to include some of these other factors and to clarify
the relationship between changes in the simpler measures of work environment,
workstation dimensions and equipment, documentation of tasks and task distribution
{(predictors of exposure), and changes in EMG parameters (internal exposure). For the
binary outcomes, logistic regression will be used instead of ANCOVA, but the general
modeling setup will be similar. These will be incorporated into Wells et al,, (in
preparation).



39

F.2 Questionnaire-Based Assessment of Change

This section sets out material that is part of Subrata et al., (in preparation) Our research objective
was to identify predictors of changes in reporied pain levels, especially whether the new teams
experienced changes in their furniture/workstations, their tasks and their working rela’uonshlps
were associated with lower levels of pain.

Methods

Subjects: The group of respondents who formed the sample for pre- and post-intervention
surveys was based on those people who were being moved into the new environment from
different areas of the newspaper to form working groups as well as a comparable control sample
based on jobs with initially comparable iasks that other participants held within the organization.
Departments affected by the move in addition to advertising (not including ad takers) were
composing and customer accounts for a total of 254 employees. The contro! group was
composed of participants from accounting, advertising (ad takers only), circulation, finance, and
payrol! totaling 162 employees. Unfortunately, there were no suitable job-matched controls for the
ad takers which reduced the final number of controls that could be included.

Of the 423 questionnaires distributed prior to the reorganization, 273 people responded, and
when the cross-sectional survey in Phase 3 was distributed, 203 participants from that group
responded. Although the number is smaller than we would have liked, these 203 respondents
{128 affected by the reorganization and 75 controls) are the focus of this analysis.

Veriables: Specific questions from the questionnaires were selected as possible predictors of
changes in pain from pre- to post—intenfention. Age and gender were included. Diagrams to
detect non-optimal positioning of workstation components were used. Other task demands (e.g.,
deadline frequency) were also included. The physical variety of the job was surveyed by
questions on time sitting continuously and time spent using other apparatus. Employees might
have experienced changes over the past three years to their equipment, computer or job. Table
3 lists the ones inciuded in the survey. A five-point response option was used for each question
on the abbreviated instrument Karasek (1979) that included work stress subscales (i.e. decision
authority, social support, psychological demands and skill discretion).

Analysis: Descriptive statistics were calculated for all of the variables used in the modeling
procedure (Tables F.2.1 to F.2.3). Many variables were common to the pre- and post-
intervention surveys; thus, change scores were calculated. Some variables were included only in
the post-intervention survey, asking about changes that had occurred on johs. Those in this
analysis.are shown in Tables F.2.1 —3. Backwards list-wise deletion was used to select variables
in the regression procedures.

Several preliminary models were run to try to predict a change in pain scores betwsen the pre-
and post-questionnaires; the starting model for each, i.e., showing all candidate variables are in
Tables F.2.4 (a-g). Variables that were significant at the 0.05 level were retained for a final
recression using backward elimination.

Results

There were 203 employses that responded to both pre- and post-intervention questionnaires.
They tended to be predominantly female (72%) and had a mean age of 40 years, at the pre-
intervention survey. The majority of them said that they had daily deadlines and sat continuously
for over 2 hours at a time (Table F.2.1).
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Table F.2. 1. Pre-Intervention

Variables (Continuous)

Potential Range

Actual Range

Sample Size (NY Mean

Age 18+ years
Keybozrding Time ¢ - 8 hrs

Mouse Time 0 -8 hrs
Telephone Time (-8 hrs
Decision Authority 0-8

Social Support 0-12
Psychological Demands 0-8

Siill Discretion 0-12

Pain Intensity 0-100
Variables (Categorical) Sample Size (N)
Gender N =203

-Male 27.6 %
- Female 72.4 %
Freguency of Deadlines N=192

- No Deadlines 47 %
- Daily Deadlines 90.6 %
- Weekly Deadlines 2.1%
- Seasonal/ Long Term 2.6%
Deadlines

Sitting Continuously N=203

< 0.5 hrs 1.5%
¢.5telhr 10.8 %
1 b to 2 hours 27.1%
> 2 hours 60.6 %
Team N=203

~Yes 59.6 %
-No 40.4 %

20 - 61 years
0 -8 hrs
0-8hrs
0-8hrs
0-8

0-12

1-8

1-11
0-100

189 35.79
203 3.53
203 1.40
203 3.47
200 _4.04
199 7.86
201 5.37
200 6.66
200 25.04

10.06
2.44
2.14
2.49
1.82
2.16
1.41
1.76

26.20

40

In the post intervention questionnaire, 202 employees answered questions about changes over

the past three years. Many had changed workstations, or received new workstations and/or new
chairs. Many had changed computer hardware (68%), and mouse use was more common — 41%
reported increased use (Table F.2.2).

Table F.2. 2. Post Intervention

Variables (Categorical)

Variables {Continuous} Potential
Range

Age 18+ years
Keyboarding Time 0- 8 hrs
Mouse Time 0-8hrs

" Telephone Time 0-8hrs
Decision Authority 0-8
Social Support 0-12
Psychological Demands 0-8
Skill Discretion 0-12
Pain Intensity 0-100

Sanuple Size

™

{Actuz! Range)

23 — 64 years
0.33 - 8 hrs
0 -8 hrs
0-8hrs
0-8

1-12

0-8

0-12
0-83.33

43

Sample Size Mean
[\

203 42.36
189 3.90
179 2.54
188 3.60
198 4.06
198 7.88
200 5.29
196 6.79
203 25.62

10.00
221
2.05
2.43
1.70
L.79
1.47
201
23.65



Kreguency of Deadlines
- No Deadlines

- Daily Deadlines

- Weekly Deadlines

- Seasonal / Long Term
Deadlines

Sitting Continugusly

< 0.5 hrs

0.5to 1 hr

1 hr {o 2 hours

> 2 hours

Team

- Yes

-No :

Equipment Changes Over

N=197
12.7 %
792 %
6.1 %
2.0 %

N=203
0.5%
10.3 %
29.6%
59.6 %
N=203
59.6 %
40.4 %
Sample Size

Proportion of

the Past 3 Years

New workstation location
New workstation

New chair with armrests
Addition of wrist rests
Addition of document
holder

Computer Changes Over
the Past 3 Years

New computer

New monitor

New keyboard

Addition of mouse
Increased use of mouse
Increased use of
computer

New front end system
New computer programs
Job Changes Over the

(IsH

202

202

202

202

202
Sample Size
@™

- 202

1202
202
202
202
202

202
- 202
Sample Size

G‘YeS”
Responses
86.6 %
83.2%
82.7%
36.6%

297%

Proportion of
GEYes”

Responses
683 %
574 %
54.5%
41 %
42.6 %

277 %

6.9 %

233 %
Proporiion of

Past

3 Years

Different job
title/deseription
Different tasks in same
job

Inecreased job
responsibility
Decreased job
responsibility

Less variety in job
Broader job scope
Service Area contracted
out

Assigned to diff. group/
unit

New Team

Change in co-workers
Change in immediate
supervisor

™
202
202
202
202
202
202
202
202
202

202
202

“Yes”
Responses

34.7 %
42.6%
53.5%

4.0%
10.4 %
29.2 %

3.0%
22.8%

25.2%

49.5 %
46.0 %
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From team post-intervention, there was an increase in mouéing time of nearly one hour a day.
There was no evident change in deadline frequency or duration of continuous sitting (Table
F.2.3).

Table F.2. 3. Change: Pre to Post Intervention

Variables (Continuons) Potenfial Range (Actiual Range} Sample Mean SD
Size (N) _

Pain Intensity - 100 to +100 -58.33t0+83.33 200 0.13 2485

Keyboarding Time -8to+8hrs -5to+7.5hrs 189 026  2.02

Mouse Time -8 to+ 8 hrs -5 to+ 7 hrs 179 0.99 2.02

Telephone Time -8to+ 8 hys -7 to +7 hrs 188 0.10 2.02

Decision Authority -8to+38 -4i0+4 196 0.05 1.49

Seeial Suppori -12t0+12 -7Tte+8 194 003 241

Psychological Demands -8tw+8 -4t0+5 199 -0.09  '1.58

Skill Discretion -12to+12 -8to+7 193 0.12  2.07

Variables (Categorical) Samiple Size (N)

Freguency of Deadlines N=187

~ More ¥reguent Deadlines 11.8%

- No Change 79.1%

- Less Frequent Deadline 9.1%

Sitting Continuously N =203

- Sitting for Shorter Periods 19.2 %

- No Change 62.1%

- Sitting for Longer Periods 18.7 %

Freliminary regressions provided possible predictors of the change in pain. Three regressions
were run that produced no retained variables; these included independent variables of pre-
intervention guestions, post-intervention equipment changes and post-intervention computer
chznges. The significant variables from the preliminary models were: service area contracted out
during the past three years, change in keyboard time, change in telephone time, post-intervention
mousing time and.gender (Table F.2.4 (a-g)).

Table F.2. 4a. Preliminary Regression (Dependent Variable: Change in Pain Intensity Scare,
Independent Variables: Selected Pre-Intervention Questions)

Variable Coefficient Standard F-Value Pr>F
Error ‘

Intereept -6.52993 21.75603 0.0 0.7645
Gender : -1.14179 4.88921 0.05 0.8157
Freguency of Deadlines -2.37658 5.16466 021 0.646C
Sitting Continuously 2.41007 3.25772 0.55 04605
Keyboard in the Box (Proper Position) 0.18829 4.56617 0.00 0.9672
Screen in the Box (Proper Position) 416054 4.92649 0.71 0.3697
Age . -0.31634 0.22646 .95  0.1644
Eeyboarding Time -0.54362 - 1.30547 017 0.6777
Mouse Usage Time 1.33560 1.05456 1.60 0.2072
Telephone Time 1.10425 1.15644 0.91 0.3411
Decision Authority 1.2132¢ 1.43733 071 ~0.3999
Social Support 0.67050 1.11275 036 05477
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Psycholegical Demands 0.01054 1.68415 0.00  0.9950
Skill Discretion -0.20429 1.58724 0.02 0.8978
Team {Part of Reorganization) -1.3267 5.43450 0.06  0.8023

Table F.2. 4b. Preliminary Regression (Dependent Variable: Change in Pain Intensity Seore,
Independent Variables: Post-Intervention Equipment Changes Over the Past 3 Years)

Variable Coefficient Standard F-Value Pr>F
’ Error

Intercept 0.87546 6.14517 0.02 0.8869
New workstation location i.15857 6.07233 0.04 0.8489
New workstation 4.2379 5.88668 0.52 0.4725
New chair with armrests -3.64517 5.48470 0.44 0.5071
Addition of wrist rests 3.23504 3.98221 0.66 04176
Addition of decument holder -5.48747 415978 1.74 0.1887
Team (Part of Reorganization) -2.83006  3.707el 058 04462

Table F.2. 4e. Preliminary Regression (Dependent Variable: Change in Pain Intensity Score,
Independent Variables: Pest-Intervention Computer Changes Over the Past 3 Years)

Variable Coefficient Standard F-Value Pr>F
Error .
Intercept 5.23015 403884 1.68 0.1969
New computer -0.98873 5.90592 0.03 0.8672
New monitor 478168 6.28626 0.58 0.4478
New keyboard ‘ -6.75635 5.30092 1.62 0.2040
Addition of mouse -4.35989 421244 1.07 0.3020
Increased use of mouse ATT758 0 4.61794 1.07 03022
" Increased use of computer 6.86526 481744 2.03 0.1558
New front end system -2.87533 7.37982 © 0.15  0.6573
New computer programs 1.67118 449757 0.14 0.7106

Team (Part of Reorganization) -2.47824 3.80462 042 05156

Table F.2. 4d. Preliminary Regression (Dependent Variable: Change in Pain Intensity Score,
Independent Variables: Post-Intervention Job Changes Over the Past 3 Years)

Yariable Coefficient Standard F-Value Pr>F
: . _ Error .

Intercept -0.19114 3.82340 0.00 0.9602
Different job title / deseription -5.78343 4.11909 1.97  0.1620
Different tasks in same job 3.15862 3.71447 0.72 0.3962
Increased job responsibility 6.04121 4.29705 1.8 0.1614
Decreased job responsibility 12.86367 10.05643 1.64  0.2024
Less variety in job -4,58194 6.67035 047  0.4930
Broader job scope ' - 1.34670 4.53047 0.09 0.7666
Service Area contracted out *¥*** -25.54852 10.76109 5.64  0.0186
Assigned to a different group / unit 8.14219 5.36777 230 0.1310
New Team -5.62150 5.30197 112 0.2904
Change in co-workers -2.56069 4.11286 039  0.5343
Change in immediate superviser 2.57539 3.94493 043  0.5147
Team (Part of Reorganization) -3.58117 3.70371 0.93 0.3348

*** Denotes that the variable was significant at p<0.05.
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Table F.2. 4e. Preliminary Regression (Dependent Variable: Change in Pain Tntensity Score,
Independent Variables: Continucus Pre to Pest Difference) ‘

Variable : Coefficient Standard F-Value Pr>F
Error .

Intercept ‘ 1.22058 3.96631 0.09 0.7588
Difference in Deadlines : -2.11765 4.40979 0.23 0.6319
Difference in Sitting Continuocusly 1.42790 2.96656 0.23 0.6311
Ditference in Keyboarding Time **** 3.00565 1.41906 449.  0.0360
Difference in Meonse Time 0.14561 1.23627 0.01 0.9004
Difference in Telephone Time ¥*+* -2.49758 1.19921 434 0.0392
Difference in Decision Authority -0.64940 1.54485 0.18 0.6749
Difference in Social Support 0.57776 1.0372¢6 0.31 0.5785
Difference in Psychological Demands 1.65102 1.52510 1.17 0.2810
Difference in Skill Discretion 0.29215 1.22485 0.06 0.8118
Team (Part of Reorganization) -2.70315 4.73617 0.33 0.5691

=** Denotes that the variable was significant at p<0.05

Table F.2. 4f. Preliminary Regression (Dependent Variable: Change in Pain Intensity Scere, Independent
Variables; Selected Post-Intervention Questions) ¢

Variable Coefficient  Stapndard F-Value Pr>F
: o Error
Intercept : -16.30834 21.09658 0.60  0.4410
Gender -5.13122 5.21856 097 03274
Frequeney of Deadlines 1.84442 4.46739 0.17 . 0.6804
Sitting Continueusly 2.77347 3.31905 0.70  0.4050
Keyboard in the Box (Proper Position) 3.37981 5.33%05 040  0.5279
Screen in the Box (Proper Position) -4.13162 5.13277 0.65 0.4224
Age -0.28165 0.24616 122 02719
Keyboarding Time i 1.06142 1.68330 040 05295
Mouse Usage Time *#** . 2.07981 1.24816 2.78 0.0981
Telephone Time 0.29325 1.23837 0.06 08132
Decision Authority 2.50287 1.62038 239 0.1249
Social Support ) 0.89568 . 1.30010 0.47 0.4921
Psychological Demands 1.13078 1.64408 047  0.4928
. Skill Discretion -1.65547 1.53044 .17  0.2815
Team(Part of Renrgamzatlon) 3.63055 53.86673 0.38  0.3371

**** Denotes that the variable was significant at p<0.05.

Table F.2. 4g. Preliminary Regression (Dependent Variable: Overall Pain Intensity Seore, I_udependen‘c
Variables: Selected Post-InteIrvenuon Questions)

Variable Coefficient Standard F-Value Pr>F

' Error
Intercept -28.42959 18.59569 234 0.1288
Gender *¥%% , 18.32277 - 4.59610 15.8¢  0.0001
Frequency of Deadlines 0.94148 3.94425 0.06  0.8117
Sitting Continuously 2.68823 2.91378 0.85 03580
Keyboard in the Box (Proper Position) 5.943138 4.66134 1.63  0.2046

Screen in the Box (Proper Position) -7.27962 4.50523 261 0.1086
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Age 0.17481 0.21741 0.65  0.4229
Keyboarding Time -0.02026 1.48104 0.00  0.9891
Mouse Usage Time 1.54997 1.09750 199 0.1603
Telephone Time 0.82814 1.09323 057  0.4501
Pecision Authority 0.64546 1.42568 020  0.6515
Social Support 1.07310 1.14562 0.88  0.3507
Psychological Demands ' 2.12309 1.43290 220 0.1409
Skill Discretion -1.03283 1.34488 059 04439
Team (Part of Reorganization) 4.83046 5.16140 0.88  0.3511

**** Denotes that the variable was significant at p<0.05

The approach to obtaining a final mode! was as follows: variables were grouped into seven
groups. Preliminary multiple regressions were conducted on each using backward elimination of
variables (an indicator variable for team/ non-team status was included in each regression).
Variables were retained if the p-to-remove was less than 0.05. Retained variables from all seven
models were included as candidate variables for the final regression model. Team/non-teamn
status was included in the candidate variables even thiough it had not proven significant in any
preliminary regression. The variables retained in the model were: service area contracted out
during the past three ysars, change in keyboard tims, changs in telephone time, and post-
intervention mousing time (Table F.2.5).

Table F.2. 5. Final Regression (Dependent Variable: Change in Pain Intensity Score, Independ ent
VarnablE:S' Significant Variables From the Intermediate Regressions and Pod)

Yariable Coefficient Standard F-Value Pr>F
Error ’

Intercept -0.48717 4.09457 001 05221
Gender -4.49645 0.93457 .21 0.2738
Mouse Usage Time (Post-Team) *¥*** 1.82645 0.93795 379 0.0532
Service Area contracted out *¥** -23.77423 10.85621 4.8 0.0300
Difference in Keyboarding Time *%** 1.92624 1.10845 3.02 0.0842
Difference in Telephone Time *¥** -2.32708 '1.02212 5.18 - 0.0241
Team (Part of Reorganization) -1.35355 °© 3.79835 0.13 07220

**** Denotes that the variable was significant at p<0.05.
Discussion

Few of the variables we studied showed any significant effect on reported levels of pain. This was
surprising, as we had expected that movement into teams would have had an important effect.
Infermal information collected while contacting workers during the intensive exposure component
of the study (see section F.1 above) and formal interviews with those in teams and not in teams
(see section G3) suggested that in practice employees’ jobs had changed little. This likely
explains the lack of differences between team and non-team workers.

As for the other variables, their lack of effect on pain cannot be readily explained. The variables
we examined showed a range of values, in particular, changes in them were both positive and
negative, and were not clusiered closely around zero (no change). Notably, the variable that
showed the greatest change, time using mouss, was significant in the final model. So, too, was
whether there had been contracting out from that service area with = decrease in pain when this
occurred. Only 3% of our sample, however, reported such contracting out.

With 203 respondents, power was likely not a concern, confirmed by the standard errors of the
coefficients, which are typically not large. It is the “effect” sizes themselves that are small.
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G.1 REPEAT CROSS-SECTIONAL SURVEY

G.1.1 Methods

Populations

Although the RSI program applied to the entire workforce, the repeat cross-sectional study
component focused on office workers employed at the head office, at zone offices and at external
bureaus, as these were the areas included in the 1996 (Phase I) workforce survey i.e. the printing
plant and other company operations were excluded in the listing of employees obtained from The
Star. Similarly excluded were non-permanent employees at the request of the RSI Committee
meribers. An article about the questionnaire appeared in the employee newspaper over the
summer of 2000 and a reminder with a request to complete the questionnaire was attached to pay
stubs closest to the time when the questionnaire was to be distributed in September, 2000. The
RSI Committee recruited volunteers to distribute and collect the questionnaires, and training
sessions conducted by Institute research staff were held at The Star a week before the
questionnaire distribution.

The volunteers distributed 1186 surveys in late September and arranged collection of the
returned questionnaires sealed in envelopes by the respondents for reasons of confidentiality.
The sealed envelopes were transferred to the research team for coding, data entry and analysis. A
participant identification number, assigned during the first phase of the study, was used in order
to link responses from the two studies. For new members of the workforce, a new identification
number was assigned. o '

Initial response was not as high as desired (63%). Discussion with the RST Committee in late
November resulted in agreement that a follow up questionnaire could be mailed directly (using
their work address) to those employees who had not returned their original questionnaire in an
effort to increase the response rate. In late January of 2001, the follow up questionnaire was
mailed to this group along with a stamped cnvelope addressed to the Institute. Additional
responses were obtained, increasing the proportion to 69% of those targeted.

Measures

We catalogued the nature and source of all questions used in questionnaire work with the
workforce since our mifial cross-sectional survey of March 1996, i.e., including Phase 2
intensive work in 1997, the pre-team questionnaire in 1998 (see section F above) and treatment
momnitoring (see section E.2 above). In addition, RSI Committee members suggested questions
of interest to them. Domains were grouped by sections including: A demographic; B knowledge,
attitudes and practices relevant to RSI/YWMSD and participation in and assessment of the
Ergonomic Policy implementation; C updated job title and departmental affiliations, postural
factors (e.g., screen position, keyboard position and mouse position) and task demands (e.g.,
deadlines, synchronization of work with others); D psychological demands, skill discretion and
workplace social support using the abbreviated Job Content Questionnaire; E role ambiguity; F
resource control and perceptions of management approaches; G symptom occurrence, mtensity
and impacts, health care sought, and reports to the workplace; H upper extremity disability and
work difficulty using the DASH, and I reported work interference (see appendix V) for copy of
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questionnaire).
Analyses
Aggregate

Broad (i.e. workplace wide and department wide) changes in prevalence of key outcome
measures were described using pre- and post-intervention frequency distributions. Since the goal
of the intervention was to reduce the overall impact of WMSD in the workforce, it was
appropriate to look at aggregate change, as a reflection of the overall impact of implementation
of the Ergonomic Policy. Given there were a subset of subjects with data at both points in time,
the pre- and post-intervention samples were not independent. To develop test statistics which
accounted for this lack of independence, suppose n,» subjects respond to both surveys, n;
subjects respond just to survey 1 and n; subjects respond just to survey 2. Then, there will be
paired data for n;; subjects. For a given outcome variable Y, with means y bar; and y bar ; at
surveys 1 and 2 respectively, let y; represent measures for subject i at time point j. The sample
mean from surveys 1 and 2 are denoted y bar sub 1 and y bar sub 2 respectively. Then A = y bar
sub 1 - y bar sub 2 can be used to assess change between surveys. The variance of Ay is 62— (n;
n;+mng F2nynp-2n pi)o 2y (n1 ny o) , where o is the variance of Y (assumed equal at
survey 1 and survey 2) and p is the correlation between measures of Y taken on the same subject
at both surveys. Then A /s will provide a test statistic, where s is the square root of the sample
estimate of & . For the proposed outcome measures, Y may be dichotomous or continuous.
Given the large sample sizes which should be available, a normal distribution for, is assumed
here.

Cohort

To better understand potential reasons for the aggregate changes, we also focused on the 433
employees who responded to both the 1996 survey (P1) and the repeat 2000/2001 survey (Q4).
We examined characteristics of this P1Q4 cohort in relation to all P1 respondents to assess
selection biases into the cohort. Within the cohort, we were particularly interested in ,
relationships between P1 health status, participation, concomitant work changes, changes in risk
factors for WMSD and Q4 health status as in Figure G.1.1
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Program
Participation:
o Training
o Workstalion
Assessment
o Equipment
P1 Health A‘ Potentiat gé::lesa!th
Satus Risk Factors
o , P1-Q4: »
e Pain intensily « Biomechanical 21 o Pain intensity
e Disability « Psychosocial + Disability
 Work
Changes:
» Job-related
« Computer- Confounders/ Effect
related Modifiers
(age, gender, seniority)

Figure G.1.1: Model for analyzing change between P1 (1996) and Q4 (2001)

Relationshipsl between baseline health status variables i.e., pain intensity, upper extremity
disability and work difficulty and indicators of individual participation in ‘Ergonomics Policy
tmplementation activities 1.e., training sessions, workstation assessments and new equipment,
allowed us to examine selective application of the intervention within the workforce. Unpaired t-
tests for continuous variables and chi-square for dichotomous and ordinal variables were used.

Changes in potential risk factors for WMSD between P1 and Q4 were constructed differently for
continuous and ordinal variables. For single item ordinal variables, cross-tabulations were
conducted. If the symmetry test was not significant (p > 0.15) then the variable was dropped
from further analyses e.g. health and safety treated as important as productivity (check wording).
If significant then change variables were constructed such that increases in potential risk factors
for WMSD were valued as +1 in keeping with likelihood of increasing pain or disability over
time, O as neutral and -1 if likely to reduce pain or disability over time. For continuous variables,
difference scores (Q4 - P1) were calculated. Associations among change variables in a particular
domain were examined via cross-tabulations for ordinal (with symmetry tests) and correlations
for continuous variables. Using such methods we were able to reduce the number of potential
explanatory variables at each stage.

Next, we explored relationships between blocks of variables along the hypothesized paths to
clucidate the changes occurring in the cohort, including associations with potential
confounders/effect modifers i.e., age, gender and seniority. We started with the bivariate
relationships between participation, work change, and changes in potential WMSD risk factors.
Then we examined bivariate relationships between these changes 1n potential WMSD risk factors
and Q4 health status measures, taking into account P1 health status variables. On the basis of
these analyses, we were able to reduce the number of variables going into multivariate models by
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focusing on variables significant at p<0.2.

We wanted to deal with the skewness of the health status variable distributions in order to
promote better fits in multivariate models. We therefore re-categorized the health variables into 3
levels ordinal for pain intensity and QuickDASH disability, based on approximate tercile
cutpoints, and work disability to a dichotomous outcome, given that 70% of q4 valueshad a Q
value. The multivariate polytomous and logistic models were done sequentially backwards from
Q4 health status following the conceptual model abave (Figure G.1) i.e. change in potential risk
factors as predictors of Q4 health status first, program participation and work change variables as
predictors of identified (reduced namber) of risk factors next, and finally P1 health status as a
predictor of program participation and work change variables. Model reductions were achieved
by manually removing those with the highest p value until all remaining variables in each model
had a p value of <0.2. Although we sometimes noted changes in variable coefficients through
this process, sample size restrictions prevented us from carrying forward all potentially relevant
variables to the next stage of path modeling.

Having completed the sequential work and variable reduction, we next constructed path analyses
from P1 health status, through participation and work changes, through risk factor changes, and
on to health status at Q4. We further reduced these path models by sequentially removing
variables whose z score was <1.6, roughly equivalent to p=0.1.



(G.1.2 Results & Discussion

Aggregate analyses
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- As a whole the survey respondent population was somewhat older at Q4 than P1 and
included proportionately more women (sce table G.1.1). More were permanent
employees in keeping with the sampling frame advocated by the RST committee. Tenure
was somewhat reduced, in keeping with the contracting out that the company engaged in.

Table G.1.1 Population characteristics: mean (standard deviation) (low, high) n

Domain | Variables | 1996 P1 2001 Q4 A, p, Confidence Interval &
n=1007 n=813 interpretation
B Age 42.1(2.3) 42.9 (10.1) A=0.84 p=0.0284 CI(0.09, 1.59)
Demo- | (years) (18,65) n=938 | (20,64) n=805 | Q4 significantly older
graphic | Sex  F | 444 (44%) 434 (53%) A=0.08 p<0.0001 CI(0.05,0.12)
M | 544 (54%) 379 (47%) Q4 significantly smailer proportion
invalid/ | 19 (2%) -(-) male, could be non-response bias, or
missing reflect the changing composition of the
workforce (circulation outsourced)
Marital | M/CL M/CL Similar
Status 698(69%) 522 (64%)
Single Single
162 (16%) 157 (19%)
D/S/W D/S/W
109 (11%) 85 (11%)
invalid/missin | invalid/missin
g 38(4%) |g 49(6%)
Work | Tenure 15.9 (8.8) 15.0(11.0) | A=-0.82 p=10.0378 Ci (-1.60, -0.05)
' (years) Range (0,51) | Range(0,46} Q4 significant shorter tenure at Star
=981 n=795 (around 9 months) consistent with
: layoffs of workers
Work
Status: : S
FT/Perm | 756 (75%) 707 (87%) FT/Perm(0) vs. PT/Perm(1)
PT Perm | 216 (21%) 99 (12%) A=-0.10 p <0.0001 CI(-.13,-.07)
Tempora _ At Q4, significantly more FT/Perm
ry/ 26 (3%) - status, consistent with distribution only
contract _ to FT/PT employees at Q4
Invalid/ 7 (1%) 7 (1%) Note that <5 on disability at P1
missing

~ The departmental distributions showed far fewer circulation employees (37 to 13%)
consistent with layoffs/contracting out, and corresponding increases in advertising (18 to
24%) and editorial (28 to 32%).
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The majority of Q4 respondents reported participating in the 1998 Stop RSI Training
Program (Y 469 (58%), N 310 (38%), invalid/missing 34 ( 4%)) or having RSI Training
part of Orientation (Y 91 (11% ), N 232 (29% ), invalid/missing 490 (60%)).
Heartening changes were seen in the significantly increased endorsement of many
relevant response options as to potential canses of RSYWMSD: workstation, tools,
breaks, keyboarding, workload, exercise, posture, ete. (sec table G.1.2). At the same time
“lack of training™ was mentioned less frequently. '

Table (.1.2 Perception of causes of RSYWMSD

Measure 1996 P1 2001 Q4 A, p, Confidence Interval &
n=1007 n=813 interpretation

Perceptions of Cause of RSI

1 Poorly Designed Workstation | 684 (68%) | 635 (78%) | A=0.12, p<0.001 CI (0.08,0.16)

2 Poorly Designed Tools 337 (33%) 317 (39%) | A=0.06, p=0038 CI(0.02,0.11)

3 Lack of Personal Protective (rot offered) | 120 (15%)

Equipment (rot offered) | 291 (36%) :

4 Bad Physical Environment 149 (15%) | 123 (15%) A =0.006,p=.703 CI (-0.03, 0.04)

Conditious 548 (54%) | 502 (62%) | A=0.09,p<0.001 CI(0.04, 0.13)

5 Tasks requiring lot force (rot offered) | 445 (55%)

6 Too much keyboarding (rotoffered) | 420 (52%)

7 Teo much mousing 748  (74%) | (not offered)

8a Lack of Task Variability 177 (18%) | 209 (26%) | A=0.09,p<0.001 CI (0.05,0.12)

8b Jobs with Repetition 407 (40%) | 421 (52%) | A=0.i2, p<0.001 CI (0.0, 0.17)

9 Deadlines 270 (27%) | 329 (40%) | A=0.15, p<0.001 CI (0.11, 0.19)

10 Working without Breaks (rot affered) | 114 (14%)

11 Excessive Workload (rot offered) 47 (6%)

12 Litile Job Control 97 (10%) | 74 (9%) | A=-.002,p=0.869 CI (-0.03,0.02)

13 Low Job Responsibility (not offered) 60 (7%)

14 Conlicts at Work 405 (40%) | 292 (36%) | a=-0.03,p=0.109 Ci (-0.08, 0.008)

15 Little Social Support 345 (34%) 374 (46%) | 2=0.13, p<0.001 CI(0.08,0.17)

16 Too Much Stress 3700 (37%) | 189 (23%) | 4=-0.13,p<0.001 Cl (-0.17,-0.09)

17 Lack of Exercise 684 (68%) | 595 (73%) | ~=0.07,p=0.0011CI(0.03,0.11)

18 Lack of Training 99 (10%) | 108 (13%) | 2=0.04,p=0.009¢Cl(0.01,0.07)

19 Poor Posture 231 (23%) |262 (32%) {“T0-10,p<D001 1008 01%)

20 Personzlity Type 167 (17%) | 162 (20%) | 2~0:04 p=0.028C1(0.004,0.07)

21 Previous Injury 176 (18%) (nof offered)

22 Previous Medical Problem - 26 (3%)

23 Way Job Has to be Done 49  (5%) 16 (2%)

24 Other ‘

invalid/missing

Perceptions of management support for RSI at the Star also improved (table G.1.3).
Respondents indicated little change in the extent to which their direct supervisors were
aware and concerned about RS], indicating a potential lack of penetration of the kind of
cultural shift that the RSI Program wanted to bring about. On the other hand, social
support at work more generally, increased.
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Table G.1.3 Support

Measure 1996 P1 2001 Q4 | A, p, Confidence Interval &
' n=1007 n=813 interpretation

Management supportive re:
RSI strongly agree ) (strongly agree, agree(1)) vs. others

: agree 197 (20%) 196 (24%) | A =0.09, p <0.0001, CI (0.05, 0.13)
neither 443 (44%) 403 (50%) | Q4 significantly greater agreement -

1 270 (27%) 160 (20%) | 9ceflection of what workers observe,

d::tsagr €C | 47(5%) 33 (4%) €.g., in-house PT, training , workstation
strongly disagree | 12 (1%) 9(1%) | assessments, Star Beat etc.
invalid/missing | 38 (3%) 12 (1%)

Supervisor aware and
concerned re: RST

strongly agree 156 (15%) 109 (13%) | (strongly agree, agrée) vs. others

agree | 421 (42%) 359 (44%) | A=0.02 p=0.4530 CI (-0.06, 0.03)
neither | 295 (29%) 246 (30%) | no significant change -

disagree | 67 (7%) 74 (9%) reflecis what workers experience with
strongly disagree | 2% (2%) 16 (2%) direct supervisor
. N .. 49, o
invalid/missing 44 (4%) 2 (1%)
Social Support at work 7.8(2.1) 8.0 (2.0) A=0.28 p=0.0020 CI(0.10,0.45) Q4
(JCQ, 0-12, higher scores Rangg 0,12) Ralllge significantly higher social support
more support) =97 511;75)8

Yet other workplace organization factors showed no change i.e., the frequency with
which health and safety was considered as important as productivity, the frequency with
which workers take part in decisions, and the intensity of agreement that employees idcas
were listened to by management.

At the job level, most work organization measures showed little aggregate change:
cecision latitude (higher scores mean higher latitude) showed no aggregate change (P1
mean 12.1.(SD3.5) Range (0,20) n=972; Q4 12.0 (3.1) Range (0,20) n=778; 0=-0.07 p=
0.6145 95% CI (-0.34, 0.20)) Psychological Workload 4 (based on 2 items, high scores
mezn lower psych demands) (P1 5.3 (1.6) Range(0,8) n=981; Q4 5.4 (1.5) Range (0,8)
n=795; A=0.11 p=10.0892 953% CI(-0.02, 0.24))

On the other hand, a number of task characteristics that could present risks for
RSI/YWMSD showed important increases in prevalence between surveys: sitting
continuously, and time keyboarding particularly (Table G.1.4). These changes were
consistent with and aggregate increase in continuous desk work and time on different
desk oriented tasks.
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A, p, Confidence Interval &

Measure 1996 P1 2001 Q4
n=1007 n=313 interpretation
Sitting Continuously 121 (12%) 68 (8%) [ >2 vs<2 A=0.09 p<
< 0.5 hrs 301 (30%) 204 (25%) | 0.0001
0.5-1 hrs | 318 (32%) 260 (32%) | CI(0.05, 0.13)
1-2 hrs | 239 (24%) 270 (33%) | Q4, significantly more people
>2hrs | 28 (3%) 11 (1%) | (9%) sitting for longer than 2
invalid/missing hours (disappearance of
' ‘circ’?, increase in desk based
waork?, more use of web)
Time keyboarding 3.1(2.2) 3.8(2.1) A=0.66 p<0.0001 CI(0.48,
(brs/day) Range (0.0,10) | Range 0.85)
' n=968 (0,12) Q4, significantly more (~ 40
n=749 min/day)
Time mousing 0.7 (1.5) 3.0(2.3) A=2.28 p<0.0001 CI(2.11,
(hrs/day) wncluding Range(0.0,8.75) | Range '2.45) significantly more time
mouse and non-mouse | N=983 (0,12) spent mousing per day (~ 2
uSers A n=717 hrs/day), due to both increased
proportion using mouse and
longer time on mouse
Time on phone 2.4(2.1) 2.6(2.2) A=0.29 p=.0014 CI(0.11,
(hrs/day) Range (0.0,8.5) | Range 0.46)
=971 (0,12) Q4, significantly more time
n=708 telephoning per day (~ 20 min)

Wotkstation setups showed a mix of changes, some reducing potential risks e.g.,
keyboard inside the box or telephone head set use (see Table G.1.5).

Table G.1.5 Workstation equipment location & type

A, p, Confidence Interval &

Measure 1996 P1 2001 Q4
: n=1007 n=813 interpretation
Screen/monitor in box ‘ A=0.02 p=0.2884 CI (-0.06,
Inside 721 (71.6%) | 574 (71%) | 0.02) no significant change,
Qutside | 206 (20.5%) | 185 (23%) | majority of outside at Q4 were
Not Use/missing | 80 (8.0%) | 54 (6%) higher than recommended
Keyboard in box A =0.14 p=<0.0001 CI (0.10,
Inside 564 (56%) 585 (72%) | 0.18)
QOutside | 370 37%) 203 (25%) | Q4, larger % inside box
Not Use/Missing | 73 (7.3%) 28 ( 3%)
Mouse in box - | A=0.22 p<0.0001 CI(0.16,
Inside 163 (16.7%) | 498 (61%) | 0.28) '
Outside | 200 (19.9%) | 247 (30%) | Q4, significantly larger % inside
Not use/missing | 644 (64%) 68 (8%) box ( larger # at Q4 with mouse
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outside box, BUT of mouse users
at Q4, majority have mouse in
good position)

Telephone type
Hand Held

Head Set
Cellular
Shoulder Rest
Hands Free
Do Not Use
Invalid/missing

739 (73%)
264 (26%)
190 (19%)
25 (2%)
76 (3%)
7 (0.7%)
A7 (5%)

546 (67%)
281 (35%)
125 (15%)
6 (1%)

48 (6%)
21 (3%)
24 (3%)

A =-0.04 p=.0290
A =0.09 p<0.0001
A =-0.02 p=2422

A =-0.02 p=.0037
A=-0.01 p=.2123
A =0.02 p=.0009

Q4, significant increase in head
set use but decrease In hand held
& shoulder rest

Overall, the prevalence of pain and discomfort during the past year increased (table
(.1.6). The vast majority said that their symptoms were caused or aggravated by work
(Yes 308 (57%), to some extent 183 (34%), No 54 (10%), invalid/missing 18).
However, there was a significant decrease in prevalence of those with the more severe
NIOSH case definition from 20% to 16%. This definition required that workers had
report moderate, severe or unbearable pain or discomfort either once pér month, or for
longer than one week duration over the last year Further they had to have no history of
previous trauma to that area.

Table G.1.6 Pain and discomfort among all respondents

Measure 1996 P1 2001 Q4 A, p, Confidence Imterval &
n=1007 n=813 interpretation
Pain/discomfort, past A=0.09 p<0.0001 CI (0.05,
year Yes| 595 (59%) | 556 (68%) 0.13)
No | 391 (39%) {250 (31%) Q4, significantly more people
Missingfinvalid | 21 (2%) 7 (1%) reporting pain in last year
Pain Intensity Grade 25.5(26.1) |26.1(22.6) A =0.61 p=0.5509 CI(-1.39,
(ranges from 0 to 100, | Range (0, Range (0,83.3) | 2.60)
100 1is high) (0 100) n=804 | not significantly different
imputed for those n=1007 invalid/missing
without pain) 0
WMSD Case (NIOSH) A=-0.04 p=0.01L11 CI (-
Yes 205 (20%) | 127 (16%) 0.08. -0.01) slight decrease in
No | 798 (80%) | 663 (82%) NIOSH cases
invalid/missing | 4 (0.4%) | 23 (3%)

As can be seen in table G.1.7, the reduction in workforce WMSD severity seems to have
been due to a combination of decreased frequency and duration of episodes and an
increase in history of tranma. The increase in work-related disability among those with
pain may be due to greater awareness of impact, but other potential causes such as

increased task demands seen above are also of concem.
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Table G.1.7 Characteristics of pain and associated disability

Measure 19986 P1 2001 Q4 A, p, Confidence Interval &
interpretation
Symptoms - frequency of
episodes 55 (10%) 31 (6%) »=-0.1091 p<0.0001 CI(-0.16, -
Constant 86 (16%) 69 (13%) 0.08)
Daily | 175 (32%) 168 (31%) Q4 decreased frequency of episodes
1/Week | 141 (26%) 135 (25%) contributed to decreased burden
1/ Month | 73 (13%) 94 (17%) (comparing less frequent ihan 1/Month
Every 2-3 Months | 12 ( 2%) 52 (9%) to as or more frequent than 1/Month)
Every 6 Months | 74 14
invalid/imissing
Symptoms - length
episodes o2 (180/0) a8 (18%) 2=0.04 .p=0.0645 Cli (—0.003,
: :{Hour“ D 181 (36%) 218 (41%) efr?f)sméll shift towards shorter
our-1Da 9 9
1 Day -1 ka 122 Ezgi/:;) %g &2632’/3) epis?td‘es (4%'m<|3Ere l;ike!fy" in Ct)4), but the
1 Wk - 1 Month 16 ( 3%) 30 ( 6%) E:SOS:.' IS-margH.Ta Y Signincant.
1 -6 Months 0 o nparing episode of no more than 1
: 51 (10%} 31 (6%) week to episodes of a2 wesek or mare
-> 6 Manths 108 31
invalid/missing ) -
Symptoms - Prior Trauma ;
| Yes 92 (15%) 112(21%) | »=0.05 p=0.0158 -CI(0.01, 0.09)
No _ 524 (85%) 434 (79%) Q4 slight 1 in proportion with
Locations of Pain _ 2=0.12 p <.0001
Neck 379 (63%) 405(75%) A-_—'0.0T p=.0122
Shouider | 323 (54%) 328(61%) ~=-0.01 p=.6365
Eibow/Forearm | 221 (37%) 192 (36%) 2=-0.06 p=.0202
Wrist/Hand | 380 (63%) | 308 (57%) | Q4 significant increases in Neck,
invalid/ missing | 16 23 Shoulder and decrease in
: Wrist/Hand at Q4
Disabilities of the Arm 14.2 (14.5) 14.7 (14.5) 2=0.46 p=0.5590 CI (-1.08, 2.0)
/Shoulder/Hand Range Range not significantly different
QuickDASH (0,88.6) (0,84.1)
Mean (SD), higher more _ | n=471 n=540
disability 145 23
invalid/missing , ‘ :
QuickDASH work module | 7.9 (15.1) 10.1 {16.5) a=2.21 p=0.0105 CI (0.52, 3.20)
Mean {SD), higher more Range Range Q4, significantly higher work related
disability (0,83.3) (0,100) disability
invalid/missing | n=578 n=534
38 29

In response to their pain, the vast majority did something (49%) including: exercises
n=259 (65%), changing posture =237 (59%), self education n=151 (38%), heat or ice n=
148 (37%), relaxation n=122 (31%), adjusting their workstation n=116 (29%),
medication n=92 (23%) and a range of other less frequent options (changed job
description 10 ( 3%), splints/braces 37 ( %), injections 7 ( 2%), surgery 7 ( 2%) and
other 36 ( 9%)). At Q4 they were more likely to see a health care practitioner, likely
reflecting the availability of on-site physiotherapy (table G.1.8). Further, they were
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somewhat more likely to report their symptoms to the workplace (though not
significantly so at p<0.1), in keeping with the RSI Committee’s work to increase
reporting through emphasis in RSI training sessions and through posters on bulletin
boards in the workplace. The most common practitioners seen were: family physician
(42%) and physio on-site at The Star (37%).

Table G.1.8 Responses to pain

Measure 1996 P1 2001 Q4 | A, p, Confidence Interval &
interpretation
Censulted a hiealth care’
practitioner 2=0.11 p<=0.0001 ClI {0.08, 0.17)
Yes 271 (46;%’) glg %gg:;:; significantly more (11% more of
o No 324 (54%) those reporting pain) consulting
invalid/missing | 26 health care practitioner at Q4 —
perhaps related to more readily
accessible access e.g., on-site
physiotherapy
Symptoms reported to '
warkplace . . 2=0.04 p=0.1791 CI (-0.02, 0.09)
Yes 216 (36%) 217 (40%) . .- N
No | 379 (64%) 327 (60%) :jeiggggtg proportion not significantly
invalid/missing | 2! 19

+9




Cohort Analyses

Description of Populations

The cohort populationn was understandably older than at P1 and by Q4 had greater semonty than

other Q4 participants (table G.1.9)

Teble G.1.9 Newspaper employees participating in repeat cross-sectional surveys before and
after implementation of the RSI Program

Characteristics - P1-1996 Q4 -2001-2
All Cohort All Cohort
participants (n=433) participants | (n=433)
(n=1003) (n=813)
Demographic
Age 42.1(9.3) 41.1 (8.1) 429 (10.1) | 46.2(8.2)
546 (55.7) 177 (41.7) 379 (46.6) 175 (40.4)
Gender: Male
Female 434 (44.3) 248 (58.3) | 434 (53.4) 258 (59.6).
| Work Factors
Seniority 15.8 (8.8) 15.7 (8.0) 149 (11.0) | 204 (7.9)
. .. | 178(17.7) 115 (26.6) | 192(23.6) | 126 (29.1)
Departments: %‘iﬁﬁiﬁ 371 (37.0) 85 (19.6) | 109 (13.4) | 67 (15.5)
Communications | 12 (1.5) 92.1 18 (2.2) 7(1.6)
Corp. Systems & Digital Mcdia 60 (6.0) 30(6.9) 67 (8.2) 28 (6.5)
Editorial 278 (27.7) 143 (33.0) | 261 (32.1) 146 (33.7)
Finance & Administration 64 (6.4) 35(8.1) 60 (7.4) 39 (2.0)
: 23 (2.3) 12 (2.8) 23 (2.8) 7 (1.6)
HR/Labour Relations -
Marketing Research 5(0.5) 2(0.5) 11 (1.4) 2(0.5)
Prepress 0(0.0) 0 (0.0) 67 (8.2) 7 (1.6)
Other | 10 (1.0) 2 (0.5) 5(0.6) 4 (0.9
Work Status: :
Full-time, permanent | 756 (75.6) 355 (82.4) 707 (87.7) 394 (91.6)
Part-time, permanent | 216 (21.6) 70 (16.2) 9% (12.3) 36 (8.4)
Temporary | 18 (1.8) 5(1.2)
Contract | 8 (0.8) 1(0.2)
On Disability | 2 (0.2) 0(0.0)

* differences in proportions or means across groups at same time i.e. selection
+ differences in proportions or means in the cohort across times 1.e. different
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Selection/Attrition for Cohort

When examjnjng potential selection biases into the cohort or altematively selective attrition in
the P1 participants over time, one can observe a number of differences hetween cahort members
and those that only pammpated in P1 on both key potential risk factors for WMSD and on health
status.

Among the potential risk factors, cohort members were less likely to report that their supervisor
was aware and concerned about RSI, but more likely to think that employees’ ideas were listened
to and that workers often took part in decisions. Interestingly, their reported psychological job
demands were higher and their job security lower. They also spent more time keyboardmg and
using the telephone at P1.

Table (.1.10 Potential selection into cohort on key potential risk factors for WMSD measured at
P1

Measure P1Q4 cohort Pi participation | Difference &
members =433 | only n=574 significance
Support
Mgt support re RSI strongly 96 (22%) 101 (17%) 0.07, overall
agree 198 (46%) 245 (44%) p=0.03 with Chi-
agree | 102 (24%) 168 (29%) Square
neither | 19 (4%) 28 (5%) cohort more likely
disagree | 9 (2%) 3(0%) in agreement
strongly disagree | 9 (2%) 29 (5%)
- invalid/missing
Supervisor aware & concerncd re | 80 (18%) 76 (13%)
RST strongly 192 (44%) 229 (41%) 0.08, overall
agree 112 (26%) 184 (32%) p=0.06 with Chi-
agree | 28 ( 6%) 39 (7%) Square, cohort
neither | 10 (2%) 14 (2%) more likely in
disagree | 12 (3%) 32 (5%) agreement
strongly disagree
invalid/missing | 7.7 (2.1) n=421 | 7.8 (2.1) n=556
Social support at work -0.12.1) p=0.5
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Workplace Organization
Employees ideas listened to by

Telephone time (hrs)

2.8 (2.2) n=421

"

2.0 (1.9) n=550

management  Strongly Disagree | 20 (5%) 25 (4%) -0.03, overall
- Disagree | 84 (19%) 72 (12%) p=0.05
Neither | 142 (33‘:@ 204 (35%) cohort Tess likely
Agree | 161 (37%) 219 (38%) to be in agreement
Strongly Agree | 23 (5%) 42 (7%)
. invalid/missing 3(1%) 12 (2%)
Frequency workers take part in '
decisions Often | 81(19%) 1342 oy -0.03, overall
Sometimes | 197(46%) ‘ oo) p=0.18, cohort
Rarely | 110(25%) 234 (44%) tended to state
Never | 39(9%) 120 (21%) sometimes or often
invalid/missing | 14(3%) 46 (8%) less frequently
20 (3%)
Job Characteristics _
Decision latitude 12.1(3.7) n=424 | 12.1(3.5) n=548 | 0.1 (3.6) p=0.7
Psychological demands 5.5(1.6) n=426 | 5.1 (1.5) n=555 | 0.5 (1.6) p<0.0001
Job security good ‘
Strongly Disagree | 25 (6%) 53(9%) similar proportion
Disagree | 53 (12%) 88 (15%) agree but -0.06,
Neither | 143 (33%) 208 (37%) cohort disagrees
 Agree | 175 (40%) 172 (30%) less, overall p=0.01
Strongly Agree | 29 (7%) 34 (6%) :
invalid/missing 8 (2%) 19 (3%)
Physical efforf Strongly Disagfee 71 (16%) 83 (14%) similar
: Disagree | 206 (48%) 290 (51%) proportions,
Neither | 89 (21%) 123 (21%) overall p=0.49
Agree | 51 (12%) 58 (10 %)
Strongly Agree | 13 (3%) 10 (2%)
invalid/missing | 3 (1%) 10 2%)
Task .
Sitting continuously < (.5 hrs 42 (10%) L (14%’) Smnla.r_
0.5-1 hrs | 135 (31%) 166 (29%) proportions,
12 s | 151 (35%) 167 (30%) cohort tends to
>2hrs | 98 (23%) 141 (25%) greater proportion
0
invalid/missing 7 (2%) L1 @%) ;igoougr overall
Keyboard time (hrs) 3.6 (2.2)n=418 g; (i'? niggg 8? (i'é) pfg'ggm
Mousing time (hrs) 0.8 (1.6) n=426 | &7 (1.5 0= -1 (1.6) p=0.

0.8 (2.0) p<0.0001
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Workstation (in bex)
Screen/monitor - Inside
Outside
invalid/missing

Keyboard Inside
' Outside
Missing

Mouse . Inside
Outside

Do Not Use

nvalid/missing

Telephone Type (multiple
response) Hand Held
Head Set
Cellular/Car phone
Shoulder Rest
. Hands Free
Do Not Use/ invalid/missing

315 (73%)
03 (21%)
25 (6%)

259 (60%)

152 (35%)

22 (5%)

67 (15%)
89 (21%)
187 (43%)
90 (21%)

293 (68%)
160 (37%)
58(13%)
16 (4%)
39 (7%)
18 (4%)

406 (71%)
113 (19%)
55 (10%)

305 (54%)
218 (37%)
51 (9%)

96 (17%)
111 (19%)
243 (44%)
124 (20%)

| 446 (78%)

104 (18%)
132 (23%)
9 (2%)

46 (8%)

36 (6%)

Stmilar, p=0.71

0.06, cohort tends
to more inside,
p=0.14

similar, p=0.80

| p=0.0004

p<0.0001
p=0.0001

- p=0.03

p=0.5
p=0.2

Further, they were more likely to experience muscitloskeletal pain in the neck and upper
extremities at P1 and higher levels of disability than those who did not continue participation
(Table G.1.11.). Hence it appears that rather than a “healthy worker” effect, we have an
“unhealthy worker” effect occurring, whereby those with more problems are still at the
workplace and continuing to participate.
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Table G.1.11. Potential Selection into cohort (or attrition from P1) on health outcomes

measured at P1
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Measure at P1

P1Q4 cohort

P1 participation

Difference & significance

members n=433 | only n=574

Symptems
Pain/discomfort Yes | 294 (68%) 306 (53%) 0.15, p<0.0001 (chi-square)

Ne | 139 (32%) 268 (47%)
Pain intensity (0 29.8 (26.5) 22.3 (25.4) 7.5 (25.9) p<0.0001
imputed for no pain) | n=433 N=574
WMSD (NIOSH)
case Yes | 106 (24%) 99 (17%) _ .

No | 324 (75%) 474 (83%) 0.07, p=0.004 (chi-square)
invalid/missing 3 (1%) 1 (0%)

Disability . .
QuickDASH 9.9 (15.1) n=367 | 6.0 (10.4) n=514 | 4.0(12.6) p<0.0001
WorkDASH 3.4 (9.5 n=567 | 2.9(12.1) p=0.0006

6.2 (14.9) n=424

Changes for the Cohort (Descriptive and Bivariate Analyses)

Over the years between P1 and Q4, cohort members experienced a number of work changes as
well as participating in the program elements (see table (G.1.12).-Lots of changes in people on the
job, job tasks and new computer equipment or software were reported by cohort members. Of
note is that some co-variation between these concomitant work changes and program elements is
apparent, particularly around new equipment and equipment changes. Hence the importance of
documenting co-interventions, common in ever-changing workplaces.
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Table G.1.12. Description of Work Changes and Program Participation over last three years
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(N=428)
Program patticipation
Participation in | Workstation | Equipment Change
Work Changes RSI Training Assessment
yes no yes no/ | none | new chair | m
NA only* st
Job New job/team/workgroup |
related /supervisor Yes =295 | 225 57 181 114 | 3¢ 26 31
(miss=5) Ne=133} 97 28 80 53 | 28 17 2
Different tasks, increased job
responsibility, broader job scope
Yes =273 | 211 51 164 109 | 35 22 3
No =155 111 34 97 58 28 21 2
Computer | New computer, monitor or
related keyboard* Yes = 256 59 207 124 | 42 31 4
(miss=5) | 331 : 66 26 54 43 |22 12 1
No =97
Addition of mouse or new 183 37 145 82 |24 14 2
computer programs*  Yes =227 | 139 48 116 85 {40 29 2
' ' No =201
97 24 | 76 52 114 12 1:
Increased computer use Yes =128 | 235 61 185 115 {50 |31 3
No =300 '
Program Totals - pairs of values | 324 86 201 172 | 64 43 5
missings 23 0

* Eventually combined into Other change in equipment or programs in multivariate tables.

Bold indicates significant difference across row categories at p<0.15

Reproduced from
best available copy
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To explore the pathways of influences on eventual Q4 health status (figure G.1.1) , we
needed to examine the extent to which work changes and program participation were
associated with changes in relevant exposures that could be potential risk factors for
WMSD. No associations were found between participation in RSI training and changes
1 management or supervisor support re RSI (Table G.1.13a)

Table G.1.13 Associations between Program Participation and Changes in poten‘ual risk
factors between P1 and Q4

Table G.1.13a . More psychosocial risk factors

Changes in potential Risk Factors from P1 to Q4 | Participation in RSI
k ‘ Training
yes no
Management supportive re: RSI
-1 better =24 15 6
0 neutral =375 267 70
+1 persist/worse = 20 15 5
(miss=14)
Supervisor aware and concerned re: RSI
-1 better =28 20 8
0 neutral = 342 260 63
+1 persist/worse = 46 36 9
(miss=17)

However, those participating in the RSI Training generally spent less time on the -
telephone (Table G.1.13b). Those having workstation assessments and multiple new -
equipment had greater increases in mousing time from P1 to Q4. Proportionately more of
those receiving new equipment also moved to preferred mouse positions and telephone
types by Q4. They also more commonly expenenced reductions in physical effort
associated with a new chair or workstation.
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G.1.13b. More biomechanical risk _factors
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Program participation
Changes in Potential Participation in | Workstation Equipment Change:
Risk Factors RST Training Assessment (miss=5)
{miss=23) {miss=100) norne | mew multiple
chalr or | new
yes No yes no/NA wotk-
station
Keyboard
position -1 better 73 25 59 45 16 18 70
(miss=35) 0 neutral 169 36 141 72 26 52 128
+1 persist/worse 60 17 48 33 10 - )23 44
time spent (hours/day, x | -0.28 -0.26 1-021 |-033 |-0.06 |-0.34 -0.25
(SD)) (2.31) [ (1.57) {(2.27) | (2.05) [ (2.08) | (2.06) |[(2.27)
Mouse - _ .
position -1 better 42 11 38 17 9 10 34
(miss=100) O neutral 134 39 112 70 19 41 11¢
+1 persist/worse 71 20 55 41 15 31 46
time spent (hours/day, x { 1.61 1.31 1.72 1.29 1.36 1.42 1.72
(SD)) (2.24) | (1.80) | (2.28) | (2.02) | (2.12) | (2.24) | (2.13)
Telephone type -1 better | 44 12 34 |22 5 11 35
(miss=29) 0D nentral | 61 14 50 25 10 6 57
+1 persist/worse | 198 54 160 113 49 72 147
time spent (hours/day, x | -0.30" | 0.10 -0.11 ] -0.34 | -0.22 |-0.06 -0.30
(SD)) (2.09) | 2.16) | (1.90) | (2.40) | (1.71) | (2.02) | (2.22)
- Screen position -1 better | 41 17 44 20 - 10 L1 - 43
{miss=52) O neutral | 180 43 137 93 29 60" 135
+1 persist/worse 67 15 55 32 13 21 48
Physical Effort -1 better | 33 11 26 19 2 16 24
(maiss=10) O neutral | 254 68 212 128 52 74 | 206
+1 persist/worse | 30 6 19 19 9 9 18

*bold indicates significant association at p<0.15
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Turning to work changes, those cohort members that reported increased job responsibility
and broader scope in their jobs over the past three years had increased decision latitude at

Q4 compared to P1 but interestingly they also reported greater job insecurity (see table
G.1.142).

Table G.1.14. Potential Risk factors from P1 to Q4 by Work Changes

G.1.14a. More psyphoso'cia] risk factors

Job-Related Work Changes

Changes in Potential Risk Factors (P1 to Q4) | New job/team/ ]_Different t_asks,
workgroup/ increased job

supervisor | responsibility,
broader scope

Yes No Yes No

ICQ - Decision Latitude :
(ranges from O to 20 - higher scores mean 0.14 -0.07 | 0.42 -0.53

higher latitade) (inean, SD) (3.13) | (3.03) | (3.03) | (3.13)
JCQ -“ Psychological Workload” 4 (based on
2 items, ranges from 0 to &, high scores mean | -0.11 -0.30 0.00 -0.48

lower psych demands) (mean, SD) (1.80) | (1.51) | (1.74) | (L.6d)
ICQ - Work Social Support (ranges from 0 to :
12 - higher scores mean higher social 0.14 0.38 0.20 0.24
support) (mean, SD) ‘ (2.31) {(2.36) | (2.33) | (2.33)
Job Securnity . -1 better =47 .33 14 30 17
(missing=14) 0 neutral =301 202 98 183 117
+1 persist/worse =71 | 52 17 | 52 17
Worker Empowerment - Employees ideas
listened to by management ' -lbetter |- 47 1§ | 37 28
=65 ) ' 190 82 176 96
(missing=14) 0 neutral =274 50 28 53¢ 25
+1 persist/worse =80 -
Frequency workers take part in decisions 54 23 50 27
(missing=19) -1 better =79 156 65 152 69
0 neutral =222 74 38 63 49

+1 persist/worse =113

*bold indicates significant association at p<0.15

Reporting of new computer equipment in the last three years was associated with
increases in time mousing and, proportionately fewer worse mouse positions, for those
adding a mouse (table G.1.14b). Those with greater computer use more commonly
reported better telephone equipment such as headsets or hands-free phones.
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(G.1.14b. More biomechanical risk factors

Changes in exposures Computer-Related Work Changes (miss)
potential risk factors Over-
between P1 and Q4 New computer, Addition of mouse or | Increased all
| momnitor or new computer computer use
keyboard programs
Yes No Yes No Yes No
Keyboard (35)
position -1 better &0 24 52 52 31 73 104
O neutral | 168 44 122 90 71 141 213
+1 persist/worse 61 19 - 40 40 20 60 81
time spent (x, (SD) | -0.28 -0.12 -0.35 -0.12 -0.23 -0.25
hours/day) (2.26) | (1.92) | (2.29) (2.1D (2.20) | (2.18) |
Mouse (100)
position -1 better 40 14 19 35 19 35 55
0 neutral | 150 32 109 73 53 129 182
+1 persist/worse | 72 24 44 52 27 69 96
time spent (x, (SD) | 1.68 1.22 1.97 1.11 1.75 1.49
hours/day) (2.16) | (2:21) | (2.18) (2.08) (2.16) | (2.18)
Telephone (29)
type -1 better 37 14 30 21 20 31 52
0 neutral 54 20 50 24 16 58 75
+1 persist/worse 214 61 132 143 83 192 277
time spent (x, (SD) | -0.24 -0.08 -0.19 1-0.22 -0.17 -0.22 | -
hours/day) (2.09) | (@2.15 | (2.10) (2.10) (1.80) | (2.22)
Screen (52)
position -1 better 46 18 33 31 19 45 64
0 neutral | 182 47 130 99 70 159 230
+1 persist/worse | .66 20 41 45 22 64 &7
Sitting continuously (16)
-1 better 35 13 25 23 12 36 48
0 neutral | 195 51 136 110 77 169 246
+1 persist/worse | 90 33 38 65 34 89 123
Physical Effort (14)
-1 better 35 9 28 16 10 34 44
0 neutral | 259 80 179 160 103 236 339
+1 persist/worse | 30 6 17 19 11 25 36

*bold indicates significant association at p<0.15
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Yet we also needed to consider potential confounders or effect modifiers. Table G.1.15 a
& b show that gender, age and seniority were all associated with some of the changes in
exposure or potential risk factors for WMSD. Of particular interest, was that women
appeared to experience increases in decision latitude while men and older workers

experienced decreases.

Table G.1.15. Changes in potential risk factor for WMSD by potential confounders/ effect

modifiers

Changes in risk factors

G.1.15a. more psychosocial (*bold - significant at least at p<0.15)

Potential confounders/effect modifiers

Gender Age Seniority - Star
W M
JCQ - Decision Latitude 0.42 -0.40 r=-0.235 r=-0.195
(mean, SD) . (3.20) (2.88) (p<0.001) (p<0.001)
JCQ - Psychological .
Workload” - | -0.16 -0.17 r=-0.027 =-0.047
(mean, SD) (1.67) (1.78)
JCQ - Work Social Support 0.31 0.07 =-0.035 r=0.106
(mean, SD) (23%) (2.23) (p=0.035)
Job Security -1 better =47 | 29 18 - 42.9 (8.5) 18.0 (8.2)
(rnissing=14) 0 neutral=301 | 179 122 47.3 (8.0) 21.0 (8.1)
+1 persist/worse =71 40 31 42.7 (6.9) 19.3 (6.0)
Worker Empowerment - (miss=14})
Employees Ideas Listened '
To -1 better 46 19 45.4 (8.6) 204 (7.5)
0 neutral 152 122 46.2 (8.3) 20.4(8.2)
+1 persist/worse 51 29 46.0 (7.4) 20.3 (7.1)
Frequency workers take part | (miss=19)
in decisions -1 better 54 25 44.3 (©.1) 19.7 (8.3)
0 neutral 120 102 46.3 (8.0) 20.5 (7.9)
+1 persist/worse 71 42 - 46.5 (7.9) 20.7 (7.8)
Management supportive re: | (miss=14)
RSI -1 better 20 4 45.8 (7.1) 20.4(7.7)
0 neutral 225 150 46.1 (8.3) 20.4(7.9)
+1 persist/worse 9 11 45.1 (6.9) 20.2 (7.0)
. Supervisor aware and
concerned re: RSI (Miss=17)
-1 better 17 11 44.8 (8.7) 19.0 (7.1)
0 neutral 209 133 46.1 (8.1) 20.6 (8.1)
+1 persist/worse 25 21 45.9 (7.5) 19.9 (6.9)
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Similarly, women more commonly obtained better telephones (as did younger workers),

reduced their time sitting continuously, and reduced physical effort than men.

(3.1.15b. more biomechanical risk factor changes (*bold - significant at least at p<0.15)

Changes in risk factors

Potenﬁal confounders/effect modifiers

Gender Age Seniority - Star
W=258 M=175 (range, 28-64) | (range, 6-46)
Keyboard - (miss 35)
position -1 better 63 41 45.2 (8.2) 20.4 (7.7)
0 neutral 128 85 46.8 (8.2) 20.5 (7.9
+1 worse 45 36 45.6 (8.1) 20.5(8.1)
time spent (x, (SD) -0.35 . -0.12 ‘
hours/day) (2.22) (2.12) = 0.004 =0.010
Mouse (miss=100)
position -1 better 37 18 451 (7.2) 20.7 (7.5)
0 neutral 109 73 46.1 (8.3) 20.0 (7.9)
+1 worse 62 34 46.0 (8.1) 21.5(7.9)
time speiit (x, (SD) 1.61 145 r=-0.084
hours/day) (2.34) (1.95) =-0.057 p=0.09
Telephone (miss=29)
type -1 better 36* 16 44.5 (7.5) 18.3 (6.4)
0 neutral 66 9 45.1 (8.3) 20.7 (8.2)
+1 worse 138 139 46.2 (8.3) 20.% (8.0)
“time spent (x, (SD) -0.32 -0.04
hours/day) (2.35) (1.71) r=-0.002 r=-0.052
Screen position (miss=52) , A
-1 better 39 25 46.0 (8.4) 20.8 (8.2)
0 neutral 141 89 46.5 (8.0) 20.3(7.7)
+1 worse 47 40 45.4 (8.3) 20.2(7.7)
Sitting continuously (miss=13)
-1 better 36 12 43.1 (8.2) 18.0 (6.8)
0 neutral 141 107 46.9 (8.4) 21.0 (8.2)
+1 worse 73 51 45.9 (7.5) 1202 (7.2)
Physical Effort (miss=10)
-1 better 24 21 46.5 (8.7) 20.6 (8.7)
0 neutral 212 128 46.0 (8.0) 204 (7.7)
+1 worse 15 23 459 (9.2) 19.7 (7.9)

)24
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We also examined change in corrective eyeware as a potential confounder. The vast
majority did not change their eyewear (1=292), some immproved to multi-focal lenses
more appropriate for moving between computer screens and other areas (n=28) but such
changes were not associated with changes in screen position, the only relevant change in
exposure or potential risk factor variable.

In a preliminary way, we then examined associations between health status changes
between P1 and Q4 and these different risk factors and confounders or effect modifiers.
Many associations were observed between changes in psychosocial risk factors and
health status changes (Table G.1.16). '

Table G.1.16. Health status changes from P1 to Q4 by changes in potential risk factors &
confounders/effect modifiers '

(3.1.16b. more psychosocial risk factor changes

Changes in risk factors P1 to Q4 Hezlth Status Changes (mean, SD of P1-g4 difference)
Pain intensity Work-DASH | QuickDASH
JCQ - Decision Latitude r=-0.166 r=-0.209 r=-0.157
(mean, SD) (p=0.0008) (p<0.0001) (p=0.0039)
p=0.022 , p=0.028
JCQ -“ Psychological Workload” | r=0.122 = 0.130 r=0.099
(mean, SD) (p=0.012) {p=0.009) (p=0.065)
’ p=0.105 ' '
JCQ - Work Social Support (mean, | r=0.0108 r=-0.004 r=-0.022
SD) i
1-9.04 (27.79) 3.90 (13.88) 1.73 (12.94)
Job Security -1 better -0.87 (25.07) 1.64(17.30) | 1.68 (14.04)
0 neutral ~7.63 (24.18) 0.26 (17.05) -2.84 (14.36)
+1 persist/worse
‘Worker Empowerment - Employees - ;
Ideas Listened To -1 better -6.03 (24.94) -2.42 (19.41) -0.34 (15.20)
0 neutral -2.02 (25.57) 2.00 (15.72} 1.04 (13.16)
+1 persist/worse -5.31 (23.99) 2.96 (17.83) 0.35 (15.58)
Frequency workers take part in
decisions -1 better -5.70 (30.27) -1.64 (17.05) -2.30(12.24)
0 neutral -3.06 (22.65) 1.72 (15.83) -0.64 (13.20)
+1 persist/worse -0.96 (26.40) 3.50 (18.71) 3.50 (16.14)
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Management supportive re: RSIT
-1 better
0 neutral
+1 persist/worse
Supervisor aware and concerned re:
RSI -1 better
0 neutral
+1 persist/worse

~13.89 (25.50)
-2.29 (25.16)
-4.17 (23.80)

-9.52 (25.73)
-2.99 (25.24)
1.36 (24.69)

-5.56 (20.36)
1.83 (15.48)
5.83 (30.60)

-8.63 (20.22)
1.71 (15.86)
7.54 (19.72)

-4.30 (15.58)
0.79 (13.54)
5.44 (18.11)

-5.77 (15.55)
1.10 (13.49)
1.89 (13.99)

*bold indicates significant at least at p<0.15 :
~ in model, indicates persistent significance in regression model with baseline value using

LR ChiSquare change

Similarly a number of changes in more biomechanical risk factors were found to be
associated with health status changes though not always in the expected directions. For
example, moves to better keyboard positions were associated with worse disability,
perhaps indicating that employees made changes in response to problems. Better

telephone types were associated with better general disability but oddly worse work
disability. Less physical effort was clearly associated with less work disability, perhaps
indicating better match between work demands and capacities.

G.1.16b. more biomechanical risk factor changes

7S

Changes in risk factors P1 to Health Status Changes (mean, SD)
4 : '
Q Pain intensity Work-DASH QuickDASH
Keyboard (n=398) (n=380) (m=330)
position -1 better -0.40 (23.55) 1.96 (12.54) 3.69 (12.93)
0 neutral -4.13 (26.12) 1.75 (19.23) -0.12 (13.80)
+1 persist/worse | -3.60 (22.44) 0.54 (15.78) 0.37 (16.45)
time spent ( hours/day) r=0.108 r=0.152 r=0.096
Mouse (n=333) (n=321) (n=276)
position -1 better -5.30 (24.29) -0.63 (20.66) -1.11 (13.52)
0 neutral 426 (24.68) | 2.45 (15.40) 1.44 (12.83)
+1 persist/worse | -3.26 (23.58) 1.28 (17.03) 0.94 (14.11)
- time spent ( hours/day) =0.035 =0.017 =-0.014
Telephone (M=403) (n=386) (n=333)
type -1 better -2.56 (21.80) 2.89 (18.29) -1.03 (14.02)
0 neutral -7.09 (27.92) -2.11 (20.15) -2.55 (14.36)
+1 persist/worse -1.91 (24.81) 1.91 (14.61) 1.53 (12.78)
time spent ( hours/day) =0.020 =0.013 =-0.006
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Screen position (n=381) (n=3068) (n=315)
-1 better -6.97 (21.99) 3.63 (11.84) 0.53 (10.26)
0 neutral -0.11 (25.16) 1.67 (17.98) 1.14 (13.37)
+1 persist/worse -6.13 (25.37) ' 1.18 (17.96) 0.95 (18.51)
Sitting continuously (m=419) (n=401) (n=348)
-1 better -5.56 (28.21) | -1.14 (18.64) -2.23 (12.61)
0 neutral -3.31 (24.77) 1.63 (16.21) 1.30 (13.18)
+ persist/worse -0.61 (24.75) 3.16 (17.33) 1.77 (16.02)
Physical Effort (n=423) (n=405) (n=351)
-1 better -2.78 (22.61) -4.27 (20.42) 0.39 (13.72)
0 neutral -3.52 (26.04) 2.62 (16.22) 1.18 (14.4)
+1 persist/worse 1.54 (21.82) 0.20 (15.19) -0.16 (7.8)

* P> ChiSq for source in LR, type 3 if change greater than 0.10

Finally, older workers tenided to have increases in pain intensity and disability.
Intriguingly, men reported greater increases in work disability (and non-significantly
lesser decreases in pain), unlike the common finding reporied in the literature of women

having more disability associated with WMSDs.

G.1.16c¢. potential confounders/effect modifiers and health status changes

potential confounders/effect modifiers

Health Status Changes (mean, SD)

Pain intensity Work-DASH | QuickDASH
Age r=0.151 r=0.172 r=0.170
(p=0.002) (p=0.0005) | (p=0.001)
Gender (x, SD) W -4.31 (25.82) 0.21 (18.70)+ | 0.29 (15.8)
M -0.86 (23.99) 3.65 (13.19) 1.67 (10.92)
Tenure at Star r=0.089 r=0.061 | =0.038
(p=0.069) ‘
Change in corrective eye-wear (x, SD)
-1 stopped -11.01 (23.68) -2.56(16.29) | 1.87(13.22)
0 no change -2.61 (24.87) 1.73 (16.84) 0.74 (14.40)
+1 new -1.60 (26.10) 2.41 (16.25) 1.29 (13.57)

*bold indicates significant at least at p<0.10

+note that unequal variances
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G.2 ADMINISTRATIVE DATA TREND ANALYSIS
Rationale

Sickness absence data has long played = role in documentation of change in Scandinavian
studies of WMSD (e.g. Hikkénen et al., 1997). Self-report absence data has been linked
to hazardous working conditions (e.g. Leigh, 1991) although problems exist with self-
reports that can be obviated by using employer data sources (Johns, 1994). Workers'
compensation data has played an ongoing role in evaluation of interventions in US
jurisidictions (e.g. Heller, 1997). Administrative data sources can potentially provide
more valid out-patient health care utilization data than patient recall for periods longer
than a few weeks (Roberts et al., 1996). Linkage between a variety of secondary data
sources is a mainstay of large occupational cohort chronic disease incidence and
mortality studies, yet it has played a far smaller role with workplace based primary data
sets. Nevertheless, Sorock et al recently pointed out the value in using linked data bases
for more up-to-date workplace surveillance (Sorock et al., 1997). The workplace parties
are interested in using existing data to better determine problem areas for attention by the
RST Committee and to evaluate the impact of the RST Program.

In the province of Ontario, workers’ compensation is paid for by the Workplace Safety
Insurance Board (WSIB). Workers’ compensation claims may either be for health care
only or for time lost from work. Many workplaces in Ontario offer enhanced medical
coverage through an insurance company for services not covered by OHIP. At the
Toronto Star, employees had supplemental health insurance and disability coverage
provided by Liberty and Sunlife Insurance Companies. In addition, the Toronto Star
directly provided employees up to approximately US$1000 per year for treatment for
RSL Toronto Star employees could also visit occupational health nurses at the on-site
health care centers.

(G.2.1 Data Collection and Measures

In the fall of 1998, all staff were asked for informed consent to obtain data from several
secondary sources (see table G.2.1 below) and link it with data from the cross—sechonal
surveys. However, only 13% consented and this poor response had two major
consequences. First, we have obtained anonymized data (i.e., no meaningful identifying
information was provided) at the individual level covering the period 1992 to the present
from a vatiety of sources as outlined in the table below. These data have been obtained in
a manner in which it is possible to trace an individual’s data through any one data source,
but it is not possible to link, as per our original plan, an individual’s data across data
sources. Changes in provincial privacy legislation also made it impossible for us to obtain
the Ministry of health provincial health insurance plan data..
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Table G.2.1 Administrative data sources of potential use for trend analysis

85

Source Deseription Level of Status
Aggregation
Ontario Workplace - workers cormpensation claims - individual obtzined data
Safety & Insurance -LT and NLT claim tevel
Board (OWSIE) - information on injury codes, costs, data,
duration, health care benefits (including anonymized
~ types of practitioner, health services)
Medical Insurance - individual level billing data as submitted to | - individual bill | obtained data
Carrier (two separate the insurer with information on the type of level data,
sources as the service, the service provider and detailed anenymized
Insurance company drug information
changed over the
study period)
Workplace HR system | - tracking incident reports at the workplace - individual obtained data
for first aid, health care and clainis (some level data,
overlap with OWSIB data) anonymized
Workplace tracking - monthly costs and dates of visits for - individual obtained data
system for physiotherapy paid for by the employer level data,
administeting special ' anonymiized (not completed)
physiotherapy find
Workplabe - visits to the occupational health unit for - individual obtained data
occupational health RSI visit level data,
. - (not completed)
unit anonymized
Wotkplace - on-site - visits to the on-site physiotherapy unit - individnal obtained data
physiotherapy clinic (starting in 1999) visit levgl data, (not completed)
anonymized
Workplace - sickness - not collected in & wniform manner across Not obtained
absence the company ( what collected and level of because not
detail depends on job and departiment) interpretable
Workplace - Number - number of employees by departiment over - aggregate obtained, but not
of Employees time level available prior to
1990
Ministry of Health - physician and chiropractic visits - individual Not availahle due to
provincial health level visits, changes in privacy
isurance plan anonymized legislation

With each of the data sources obtained, we have created several series of quarterly
measures reflecting health care utilization (e.g., physiotherapy, medications), injury
reports, and claims over time.

From health care services files, guarterly measures from January 1, 1992 through
December 31, 2002 (i.e., January through March 1992, etc.) were created at the
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individual worker level representing total health care costs, number of practitioners seen,
type of practitioners seen (e.g., family doctor, physiotherapist, occupational health nurse
etc.), number of visits and type of care received (e.g., physiotherapy, massage therapy
etc.) and type of medications taken. All data were limited to employees aged 65 and
under to avoid including retirees.

Three outcome measures representing accident reports and health care costs were created
each as time series, especially for physiotherapy utilization and MSK related drug
utilization; # billings( or # visits), # health care users, total number of accident reports for
WMSD, and the costs for WMSD. 44 data points for each quarterly measurement
outcomes, starting at January 1, 1992 and ending at December 31, 2002, were uscd as
numerators and # employees at the firm in year was constructed for each time period to
serve as a denominator. Due to the availability of # employees by year, some measures
were constructed on a yearly basis (e.g., # populations in each data sources, health care
costs) and the same # employees within a year was applied as a denominator for quarterly
data.

(.2.2 Analysis

The time series data were plotted visually to examine whether there are changes in health
care utilization and accident reports. The goals of the RSI committee include “preventing
the oecurrence of RSI” and “reducing the severity of RSI”. The challenge was to describe
11 year trends in health care utilization for WMSD to see whether a workplace
ergonomic intervention program (1998-2001) would lead to decreases in the related
health care utilization, incident reports, and the associated costs. If the workplace
intervention were successful in reducing the impact of WMSD in the workplace, we
anticipated an eventual reductions in, health care, and workers’ compensation costs. We
subdivided the overall time into periods of pre-collaborative research (1992-1994),
etiologic research (1995-1997) and intervention research (1998-2002).

(5.2.3 Results and Discussion

Tabular presentation of the populations and user/claimants can be seen in Table G.2.1. It
should be noted that, although the overall number of workers’ compensation claimants
and number related to WMSD did not decling, the number of lost time WMSD claims
decreased considerably from a high of 11 claims and 821 lost days in 1995 to a low of 0
and 0 days i1 2001 (see Appendix VI) i.c. lost time claims were brought under control
both with implementation of the RST program and with greater attention to work
accommodations, including provision of special equipment such as voice activated
software, adaption of job tasks to abilities, and support to those with more chronic
WMSD.

Table G.2.2. # Study Population by study time period and rates per 1000 employess ( year 1882 to
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2002)

Year Workplace Ontario Medical Insurance Special Workplace-
Number of WSIB Carrier FPhysio- On-Site
Employees N of any kinds user therapy Physio-

‘ N claimants (rate) fund therapy clinic
(rate)
N of MSK related N (rate) N (rate)
N of WMSD drug and phlsm
claimants (rate) users (rate) ‘
1992 2160 18G (83) 1935 (895) na na
148 (69) 922 (427) :
1993 2021 179 (89) 1855 (918) na na
134 (66) 884 (437)
1994 1769 151 (85) 1703 (963) na na
' 123 (70) 841 (475)
1685 1800 203 (113) 1701 (845) 22 (12) na
173 (96) 810 (450)
1968 1792 165 (92) , 3360 (1875) 45 (25) na
129 (72) 1027 (573)
1897 1807 135 (75) 2026 (1121) 175 (97) na
' 29 (55) 774 (428)
1598 1884 150 (80) 2534 (1345) 183 (87) na
‘ 113 (60) 875 (464) ' i '
1899 1879 169 (90) 1559 (830) 377 - 707> (37)
123 (65) 713 (379) (201)

2000 1914 178 (93) 1744 (911) 93 (49) 228***(119)
137 (72) . 743 (388) -

2001 1901 219 (115) 1658 (872) 54**(28) - 253**(133)
177 (93) 738 (388)

2002 1818 161 (89) 1584 (871) ‘ 242 (133)
119 (65) 704 (387)

1. 5 MSD related drug groups and physiotherapy (nonprescription billing)

* at year 1996, the newspaper company had changed the insurance company from Liberty to
SunLife and the study was NOT allowed to identify person in two insurance compames It might
make person double counted
* 1t has to be completed at the end of 2001. The first 2 quarters only available
*** The #s may include people from Vaughan office as well as Yonge

Health care utilization results demonstrated substantial uptake of new services (Figure
G.2.1). The graph illustrates # employees receiving physiotherapy per 1000 employees by
different health care payers. The growth in ufilization of workplace supported services
(first occupational health unit services, then special fundon-site physio, and finally on-
site physio) is consistent with greater accessibility of services to respond to previously
urwniet health care needs. It 1s also consistent with greater awareness of RSYWMSD and
improved support from management found in the repeat x-sectional surveys (see section
G.1 above), the reduction in time between onset of symptoms and first physio
appointment (section E.2. above) and the very positive feelings about on-site physio that
interviewees shared with us in the qualitative component (see section G.3 below). '
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Figure G.2.1 Proportion of employees receiving physiotherapy services by source and by
- quarter (1992-2002) _ :

Trends in utilization of typical musculoskeletal (MSK) related drugs were dramatic
(Figure G.2.2). Although analgesics and muscle relaxants remained at relatively low
levels of use, opiate agonists increased over recent years, perhaps in keeping with -
employees decreased willingness to tolerate symptoms, as no changes in the extent of
reimbursement occurred. The impact of the introduction of the newer non-steroidal anti-
inflammatory drugs (NSAIDs) such as the expensive Cox-2 inhibitors, had significant
impacts on overall costs during the last several years. When we presented these data to
senior management and union representatives, considerable controversy over the results
ensued, as they wrestled with their lack of control of escalating costs associated with new
pharmaceutical technclogy, pricing policies and physician prescribing practices.
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Cost Rate for 5 MSK related durg groups
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Figure (G.2.2. Prescription drug costs per 1000 employees by drug group and quarier

Unfortunately, such secular trends make evaluation of benefits associated with workplace
intervention programs based on aspects of health care utilization particularly difficult.
However, bringing together the different sources of health care utilization data relevant to
WMSD among this employee population was useful for the RSI Committee and other
workplace parties, since they had not considered the full impact of WMSD on their
employee population. They plan to monitor such combined trends more closely in future
years. As a research team, we are carrying out comparisons with other literature on both
secular trends in health care utilization and approaches to synthesis of such data for
workplace parties (Lee et al., in preparation).
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G.3 QUALITATIVE DOCUMENTATION AND ANALYSIS

Rationale

Developing a fuller picture of the implementation of the RST Program, understanding the
mechanisms by which the Program produces effects and identifying any unintended
consequences of the Program are all research tasks for which multiple qualitative research’
techniques are best suited (Mullen & Inverson, 1986;Chen, 1994). Indeed, there are widespread
calls for the combined use of gualitative and quantitative methods to better understand complex
social settings generally (Bednarz, 1985), and workplace change initiatives in particular (Polanyi
et al., 1998). Qualitative research methods have particular utility in intervention research in
complex social organizations such as workplaces, where social relationships can be as important
as physical components in determining the ultimate impact of an intervention. Understanding the
nature of change, its meaning for employees, how the behaviours and beliefs of workers are
influenced, and how these behaviours and beliefs in turn stimulate or hinder individual and
organizational changes in workplaces is best done through qualitative methods (Needleman and
Needleman, 1996).

G.3.1 Data Collection

In our experience, workplace partics may not always appreciate the importance of changes in
workplace policies, structures or activities in changing risk factors for WMSD, unless the
researchers are actively engaged with them. Participation in joint labor-management meetings of
both the RST Committee and the Team Restructuring Committee were an important input not
only for understanding the nature of RST Program implementation but also identification of
organizational and procedural changes relevant to WMSD. Field notes were kept by researchers
participating 1 these meetings, for subsequent review, past the end of the grant (last a‘ctended
October, 2003).

Key documents were reviewed on an ongoing basis including Committee meeting minutes, the
in-house publication “STARBEAT™, relevant sections of Joint Health and Safety Committee
information and minutes, purchasing reports, occupational health-service pohmes and treatment
reimbursement agreements.

Interview guestions were phrased in an open ended way (e.g., “tell us about your experiences
since...”) to allow us to build a deeper understanding of the ways that employees account for their
experience of organizational change, particularly in relation to RSTs. Topics included the nature
of the changes in their work, any impact on risk factors for, symptoms of or disability associated
with WMSD and further suggestions for changes in team work, organization or relationships that
might deal better with risk factors, symptoms or disability associated with WMSD. We also
included discussion of any personal changes, both for themselves and others, in knowledge,
attitudes and behavior that they may have attributed to the education and training program and
probed any incentives for or barriers to implementing the suggestions for reducing WMSD risk
factors and dealing with symptoms advocated in the program.
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A first wave of semi-structured interviews (N=13) was conducted with RST Committee members
and other workplace participants who played key roles in the development and implementation of
the RSI Program. A second wave (N=21) extend the interviews to managers and workers not -
centrally involved in the program. Purposive sampling ensured a diversity of interviewees: men
and women; union and management, those with and without RSI symptoms, workers from
different departments and employees at different hierarchical levels within the organization. With
signed consent by participants, interviews lasting from 45 to 75 minutes were tape-recorded,
transcribed and audited.

(5.3.2 Analysis and Interpretation

The various sources of qualitative information were analysed for common and divergent themes
by multiple coders to improve validity (Miles and Huberman, 1994). Systematic documentation
of themes and application of codes was facilitated through the use of NVivo software (1999).
The coding framework was developed iteratively, in keeping with grounded theory techniques
(Streuss and Corbin, 1990). Different researchers open-coded each interview. We discussed our
coding approaches and collectively amalgamated, refined and added themes, until all authors
were satisfied with the coding framework. Interviews were then re-coded accordingly. Finally,
the authors summarized common and divergent themes across participants. Any immediate
snggestions arising out of preliminary analysis were fed back to the RSI Committee for
consideration. Findings were compared with quantitative findings with the intent of cross-
validation (Mullen and Iversom, 1986).

I addition, we are undertaking a secondary analysis across waves of interviews (Ferrier et al.,
2003). Secondary analysis of qualitative data remains a relatively unexplored field (Heaton,
2002). With qualitative data collected over a six year period at The Toronto Star, the opportunity
to undertake a secondary analysis of the archived data longitudinally presented the possibility of
exploring this area more fully. In-depth semi-structured interviews conducted over a six year
period at The Toronto Star were included for this analysis. This includes data from interviews
conducted with emplovecs in 1995 to inform the design for Phase 1 of the rescarch as well as
interviews from Phase 2 about the experiences of coping with RSI along with another set of
interviews regarding work, RSI, and gender collected in 1997, and a final set of interviews
collected in 2000/2001 (Phase 3) that explored employees’ perceptions about RST as well as
organizational changes made to their workplace. All interviews were tape-recorded and
transcribed verbatim. Additionally, all of the authors had spent time involved with the primary
studies at the newspaper (two of us for more than six years) which gave us a particular sensitivity
to the context in which the archived data were collected (Hinds, 1997). The objective of this
analysis will be to examine the different ways workers construct or make sense of WMSDs and
to discuss, what (if any) are the implications of these constructions/perceptions.

G.3.2 Results and discussion

Contextualization of RSI Program implementation

/o0
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Out of this analysis, we produced both an overall time-line of key events relevant to RSYWMSD
at the newspaper over the last decade (see Appendix VI) and an TWH working paper cn factors
influencing implementation (Polanyi et al, 2003). We argue that workplace ergonomic programs
to reduce the burden of work-related musculoskeletal disorders (WMSD) of the upper limb must
address “upstream” physical and psychosocial aspects of work environments yet a variety of
contextual factors may impede or facilitate such a task. The paper explores the impact of
contextual factors on implementation of a workplace ergonomic program at a large newspaper.
The paper 1llustrates how key contextual characteristics of the program (management
commitment, union pressure, experience and skill of program leaders, and rescarcher
involvement), organization (drive for productivity, management control, organizational culture)
and broader social context (economic climate, nature of newspaper work, technology and nature
of WMSD) affected the program’s success (see Figure G.3.1). It argues for increased attention to
identification and response to the contextual factors affecting program implementation in order to
more successfully address upstream determinants of WMSD.

< ORGANIZATIONAL CONTEXT
-Profit motivation

-danagerial control
-Organizational culture

|

RSIPROGRAM
-Design
-Implementation
-Impects

SOCIETAL CONTEXT
-Economic climate

-Nature of newspaper work
-Technology availability
~Charsacteristics of RS1 and hicalth

PROGRAM CONTEXT
-Management champions
-Union pressure
-Cooperation / trust
-People (experience, skill)
~Researcher involvement

AN

-+

Figure G.3.1. Contextual Influences on Implementation of the RSI Program/Ergonomic Policy
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Social Construction of RSYWMSD over time

We know that how workers perceive of or account for work-related musculoskeletal disorders
(WMSD) or repetitive strain injury (RSI) as these newspaper workers named it is infrequently
treated or non-existent in the organizational and intervention literatures and anticipate that this
analysis will contribute to these literatures. Secondary analysis of these data sets is underway
using a grounded theory approach where a comparative analysis occurs first. Thus, open coding
(development of initial categories of information related to perceptions of RSI) (Ferrier and
Lavis, 2003) has been undertaken by two of the authors who read the same set of six franscripts
and then meet to compare the codes each has assigned to categories or concepts identified in the
text. Differences in the coding are resolved by examining seginents of the transcripts until
agreement is reached and a refined Iist compiled. This process is continuing but has a
complication which Hinds (1997) wamed can occur in secondary analysis of qualitative data.
Although all the data sets are grounded theory ones, gaps or missing data have been observed.
The reason for this, however, is yet to be determined. Preliminary axial coding where categories
are related in order to build an explanatory scheme (Strauss and Corbin, 1998) has also begun.

Initial impressions suggest that workplace reaction to RSI evolved over time from uncertainty

about its existence to an acceptance that the condition was “real”. It appears to first have become -
legitimized at The Star by two “pioneers”. One was a journalist who wrote a series of articles for -

the paper about his experience in dealing with RSI which may have been one springboard that
enabled other employees to begin reporting their symptoms to the workplace. The other was a
reporter who appeared to find internal validation by winning a national writing award in spite of
having RSI but who also publicized the condition in the newsroom by discussing it with Star
colleagues. And later on, the company increased the legitimacy of RSI through their involvement
with the research and the RSI Program.

Finally, through attendance at RSI Committee meetings, we have been impressed at the extent to
which the workplace parties have taken up the research findings. For example, they used the
repeat x-sectional survey results to guide areas for concentration during special sessions with
supervisors. They have incorporated information from earlier versions of the Ergonomic
Assessment database info revisions to the assessment form. Finally, they have undertaken new
mitiatives that draw on their employees’ particular skills in media work, to create highly creative

tools such as a set of posters forming part of a renewed campaign to maintain awareness of
RSI/WMSD. '
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CONCLUSIONS

We now synthesize our findings across the different components by returning to the specific
aims of the research. |

An important aim (#1) was to document the interventions undertaken by workplace parties.
Through participation in RSI Committec meetings we observed the development of an -
innovative Ergonomic Policy with combined primary and secondary prevention components
(section G.3). Over five years, 1000 Ergonomic Reports/Workstation Assessments were
completed by over 40 trained assessors, proactively reaching 881 employees as part of an active
hazard and symptom surveillance program (aim #5). The latter included 138 employees that were
not reached in any of our survey activity, although 56% (459) of Q4 2001 survey respondents did
report workstation assessments. The surveillance system met a number of the important criteria
for such systems, including utility through a wide range of improvements either directly made,
plammed or itaproved as a result of these assessments (section E.1).

Special RSYWMSD traizing sessions were held in all departments, with 58% of Q4 2001 survey
respondents remembering these sessions and another 11% indicating that they received training
on RSIYWMSD as part of their orientation. Further, 72% of Q4 respondents with pain reporied
being engaged in a wide variety of active efforts to respond to pain, including: doing exercises
(65%), making posture changes (59%), seeing a health practitioner (57%), reporting their pain to
the workplace (40%), educating themselves (38%), and using relaxation techniques (31%).

From administrative data, we noted substantial increases in health care utilization, particularly
physiotherapy services promoted by the RST Program. Over time, these physiotherapy services
were reaching employees with WMSD earlier than had been the norm prior to their introduction.
MSK-related drug utilization and particularly costs of NSAIDs also increased through the
intervention period, though we had hoped to demounstrate reductions in costs over time (Aim #6).
This was achieved in workers’ compensation claim related absence (to 0 new lost time claims int
2001) but nowhere else due to a combination of meeting previously unmet needs for

physiotherapy and escalating costs associated with changing drug availability and prescnblng
patterns.

Interviews gave us a clear sense of considerable changes in awarenéss, knowledge and attitudes
towards RSYWMSD (Aim# 2) during the period of research (section G.3). 90% of Q4 20601
survey respondents felt that The Toronto Star RSI Program had completely to moderately
“ensured that all employees are informed about RSI”. Compared to our earlier P1 1996 survey,
significantly greater endorsement of relevant responses as to potential causes of RSYWMSD
were observed e.g., workstation, tools, breaks, keyboarding, workload, exercise and posture, at
the same time that “lack of training” was mentioned less frequently. These indicated important
changes m knowledge on RSYWMSD. Further, 85% of Q4 respondents completely to
moderately agreed that the RSI Program “promoted continuous improvement in the technology
and management practices to contro! exposure to workplace risk factors that can cause RSI” and
74% agreed or strongly agreed (vs. 64% in 1996) that Toronto Star management were supportive
in dealing with RSL
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Nevertheless similar proportions indicated that their immediate supervisor was aware and
concerned about RSI and the proportion of respondents who disagreed that “I can take breaks
when I want to” was unchanged from 1997 to 2001 (28%). The interviews helped provide
explanations where little change occurred. As one manager said, “...productivity is really
important here. You have to be always available on your phone. And all their incentives ...[are]
based on how much you’re preducing.” Similarly, changes were not as apparent in proactive
technology choices and job design as RSI Committee members and we had hoped for due to the
limited mandate of the RST Committee and a range of sectoral, company and departmental level
constraints (section G.3). '

This theme recurred in our assessment of changes in physical and psychological risk facters for
WMSD and WMSD symptoms among employees who underwent a move and reorganization
process into teams (Aim #3). Among a small group of predominantly advertising employeces
undergoing direct measures, we noted reduced extreme mouse positions (horizontal and vertical),
fewer monitors to the side with less head rotation, and fewer extreme head tilts, the last despite
moenitor heights being generally higher (section F.1). Among the psychosocial factors, fewer
task variables changed than expected, though increases in keyboard time and post-reorganization
mousiag time were positively associated with changes in employee pam (section F.2, and

- corroboration in section G.1). Informal information collected while contacting workers during
the intensive exposure and formal interviews with those in teams and not in teams (section G.3)
suggested that, in practice, employees” jobs had changed little except for increased use of
computers through introduction of new software.

The RST Program was associated with some positive changes in self-reported exposures to
physical and psychological risk factors for WMSD and a concomitant reduction in the self-
reported petiod severity but not prevalence of WMSD-related symptoims (Aim # 4). Overall

the proportion reporting equipment inside a preferred location increased between P1 in 1996 and
Q4-in 2001 from 56% to 72% for the keyboard and 17% to 61%.for the mouse (section G.1).
Increased use of computer (27%) and addition of mouse (36%), and increased mean hours of use
of keyboard (extra 40 min.) and mouse (extra 56 mirn.) among users was also reported. Time
sitting >2 hours continuously increased by 9% to 33% of 2001 respondents. Improved was
social support at work (not RSI related) but unchanged were other risk factors including
psychological workload, decision latitude, the extent to which employees’ ideas were listened to
and the extent of'‘employees’ participation in decision making. 68% of 2001 survey respondents
reported having pain/other symptoms in the last year, similar to P1 respondents. 40% of these
reported their pain to the workplace, particularly if they considered pain a problem or had greater
disability and poorer work function scores.

Among a cohort that participated in P1 and Q4 26% got better (13% resolved and 13% less
severe/frequent pain), 54% stayed the same (9% still severe and frequent (chronic), 22% still
mild, 23% remained symptom free) and 21% had increased pain (5% got worse and 16% had
new pain). Overall this meant that more got better than worse, even though those who remained
in the cohort were worse at baseline than those that did not continue. They had fewer wrist/hand
(- 6%), more shoulder (+7%), and more neck (+12%) pain. In 2001, the majority reported that
their pain was aggravated by work (yes, 57%,; to some extent, 34%).
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{n path analyses on the cohort, RSI training and job task changes were both associated with
significant (p<0.1) increases in decision latitude and reductions in disability, after taking account
of demographic confounders (gender and age). Perhaps training gave employees some support to
adjust their workload or work rhythm, taking breaks as needed and assuming more control over
the process of their work.

Of additional interest, is that men were more likely than women to report decreases in decision
latitude but increases in management support for RST and persistence of poorer telephone types.
Nevertheless, it remains bard to interpret such change over time in causal terins, with post-hoc
explanations taking root to understand the relationships. At least, in the way we carried out
modeling, different kinds of variables along the path are not conflated, nor can confounding by
the usual demographic variables be a big problem. Such difficulty teasing out both intervention
effects and directions in causality are unfortunately related to the complexity of relationships and
practices in the workplace. |

In our discussion of these results with labour and management of the company, they clearly
articulated the different workplace pressures. During the period, the business thrived despite
competitive pressures and major technological and organizational change occurred. In many
ways, the fact that RSYWMSD got marginally better and not worse 1s a testament to the
commitment of the workplace parties, the extent to which they did implement the Ergonomic
Policy, and their understanding that is that deating with RSYWMSD is a long term proposifion.
Some RSI Committee meiribers see the need to not only maintain their activities but also push
upsiream into influencing technology change and job design (section G.3).

/o5



PUBLICATIONS RESULTING FROM COLLABORATIVE RESEARCH AT THE TORONTO STAR

Journal Articles

Beaton DE, Tarasuk V, Katz JN, Wright JG, Bombardier C: “Are you better?” A qualitative study of the
meaning of recovery. Arthritis Care & Research 45:270-279, 2001.

Swift M, Cole DC, Beaton DE, Manno M, Worksite Upper Extremity Group: Health care utilization

and workplace interventions for neck and upper limb problems among newspaper workers. JOEM
42(3):265-275, 2001.

Cole DC, Mannio M, Beaton D, Swift M: Transitions in self-reported musculoskeletat pain and
interference with activities among newspaper workers. J Occup Rehab 12(3):163-174, 2002.

~ Beaton DE, Cole DC, Manno M, Bombardier C, Hogg-JTohnson S, Shannon HS: Describing the burden
of upper extremity musculoskeletal disorders in newspaper workers: What difference do case definitions
meke? J Occup Rehab 10(1):39-53, 2000.

Swift M, Cole DC, Beaton DE, Manno M, Worksite Upper Extremity Group: Health care utilization

and workplace interventions for neck and upper limb problems among newspaper workers. JOEM
42(3):265-275, 2001.

Cole DC, Manno M, Beaton D, Swift M: Transitions in self-reported musculoskeletal pain and
interference with activities among newspaper workers. J Occup Rehab 12(3):163-174, 2002.

Van Eerd D, Beaton DE, Cole DC, Lucas J, Hogg-Johnson S, Bombardier C: Classification systems for
upper-limb musculoskeletal disorders in workers: A review of the literature. Journal of Clinical
Epidemiology 56(10):925-936, 2003.

Beech-Hawley L, Wells R, Cole DC, and Worksite Upper Extremity Group: A Multi-method Approach
to Deadlines, Workload and WMSD Risk in Newspaper Workers. Accepied: Work
Books/Chapters/Monographs

Village I, Cole DC. Musculoskeletal disorders and psychosocial factors among newspaper and
comunercial print workers. SELF-ACE 2001 Conference - Ergonomics for changing work. Vol. 5.
Musculoskeletal disorders: understanding and intervention, Oct 2001.

Presentations

Cole DC, Kramer D: Locking at both biomechanical and psychosocial effects. Industrial Accident
Prevention Association Conference. Toronto, ON. 10-12 Apr 2000.

!



Cole DC: Individual factors and musculoskeletal disorders. Invited presentation to State-of-the-Art
Research (STAR) Symposium: Perspective on Musculoskeletal Disorders Causation and Control. Co-
sponsored by the National Institute for Occupational Safety and Health (NIOSH) and the Institute for
Ergonomics at The Ohio State University. Columbus, Ohio, May 21-22, 2003.

Research & Policy Reports

Hogg-Johnson S, Manno M, Cole DC and the Worksite Upper Extremity Research Group: Reporting
Work-Related Musculoskeletal Disorders to the Workplace: factors associated with reporting among
newspaper workers. TWH Working Paper # 173, 2001.

Hogg-Johnson S, Beaton DE, Cole DC, Ibrahim S Van Eerd D, Bombardier C: Combining expert
judgement and factor analysis to classify work related musculoskeletal disorders of the upper extremity.
TWH Working Paper # 143, February 2002.

Beaton DE, Bombardier C, Cole DC, Hogg-Johnson S, Van Eerd, D and the clinical expert group:
Classification of work-related musculoskeletal disorders of the upper limb: A pattern-recognition. TWI
Working Paper # 144, February 2002. :

Beaton DE, Cole DC, Hogg-Johnson S,Van Eerd D, Bombardier C, and the clinical expert group:
Reliability and validity of a classification system for upper limb musculoskeletal dlsorders IWH
Working Paper # 145, February 2002.

Cole DC, Beaton DE, VanEerd D, Hogg-Johnson S, Ibrahim S, Bombardier C: A comparison of the
classification systems for neck and upper limb pain developed using different methodological
approaches on the same set of data. TWH Working Paper # 146, February 2002.

Keir PJ, Wells RP, Cole DC, Manno M, Beaton DE, Grossman J: Surface EMG as a diaguoétic aid for
neck and upper-limb musculoskeletal disorders. IWH Working Paper #152, August 2002.

Jonrnal Articles

Cole DC, Wells RP, & the Worksite Upper Extremity Research Group: Interventions for
musculoskeletal disorders in computer intense office work: a framework for evaluation. Work & Stress
16(2):95-106, 2002.

Wells R, Van Eerd D, Hagg G: Mechanical exposure concepts using force as the agent. Accepted:
Scan J Work Environ Health (2003, forthcoming)

/07



Books/Chapters/Monographs

Wells R, Cole DC and the Worksite Upper Extremity Research Group. Intervention in computer intense
work. In: Sandsjo L, Kadefors R (eds). Prevention of Muscle Disorders in Computer Users: Scientific
Basis and Recommendations. The 2nd PROCID (Prevention of Muscle Disorders in Operation of
Computer Input Devices) Symposium. National Institute for Working Life/West, Géteborg, Sweden,
March 8-10 2001:99-125. [incorporated into Cole et al, Work & Stress paper above]

Polanyi MF, Cole DC: Towards research-informed multi-stakeholder action on complex workplace
health issues: Reflections on two WMSD interventions. In: T. Sullivan, J. Frank (eds.), Preventing
Work-Related Disability: New Views (London, England: Taylor & Francis), 2003.

Presentations

Ferrier SE, Cole DC, John Deverell: Work-related stressors and musculoskeletal problems:
collaboratively scoping the problem, developing recommendations and ergonomic policies and
implementing them. Presentation as part of an American Public Health Association workshop on
Occupational Stress: Qur experiences, the lessons learned and the way forward. Boston, MA,
Nov. 12-16, 2000.

Wells, R. and van Eerd, D: Force As An Agent: Exposure Analysis In Ergonomic Epidemiology,in:
Proceedings of: "X2001, Exposure Assessment in Epidemiology and Practice”, National Tnstitute for
Wortking Life, pp 30-32, June 10-13, 2001.

Abstracts

Hogg-Johnson S, Cole DC, Lee H and the Worksite Upper Extremity Group: Tracking impacts on
disability outcomes of workplace research/interventions using administrative data sources. 4th
International Scientific Conference on Prevention of Work-related Musculoskeletal Disorders
(PREMUS). Amsterdam, The Netheriands, 30 Sept - 4 Oct, 2001.

Hogg-Johnson S, Cole DC, Lee H, Subrata P: Using administrative data sources to track WMSD-related
outcomes. Abstract at the Canadian Association for Research on Work and Health (CARWH). Toronto,
ON, 18 Nov, 2001. ' ' '

Cole DC, Polény‘i M, and the Worksite Upper Extremity Research Group: Collaborative workplace
research on Repetitive Strain Injury (RSI). Work, Stress and Health. Toronto, ON, March, 2003.

Cole DC, Manno M, Ferrier S: Changes in WMSD Risk Factors and Burden with Implementation of an

Ergonomic Policy. Second National Symposiwm of the Canadian Association of Research in Work &
Health Symposium (CARWH), University of Sherbrooke, Montreal, Quebec, October 25 & 26, 2003.

/b5



Research & Policy Reports / Working Papers

Beaton D, Kennedy C. Beyond retum to-work: Testing an outcome measure of at-work disability
(Beaton & Kennedy) IWH working paper #237, currently under review, 2003.

Kennedy C, Beaton D: Qutcomes and self-efficacy of workers presenting to occupational health unit
with upper lunb and lower back pain. IWH working paper #238, currently under review, 2003.

Polanyi M, Cole DC, Ferrier S, Facey M, and the Worksite Upper Extremity Research Group: Paddiing
Upstrearm: A Contextual Analysis of a Worksite Intervention to Reduce Upper Limb Musculoskeletal
Disorders. IWH Working Paper #192, 2003.

Posters

Cole DC, Kerr MS, Brawley LR, Ferrier S, Frazer MB, Hogg-Johnson S, Kertorr R, Newmann WP,
Norman RW, Polanyi MF, Shanuon HS, Smith JM, Wells RP: Workplace interventions for health:
Dilemmas & challenges. ASAC-TFSAM 2000 (Administrative Sciences Association of Canada),
(International Federation of Scholarly Associations of Management). Montreal, PQ, July 9-11, 2000.

Cole DC, Polanyi M, Wells RP: Workplace Interventions: program implementation or policy change?
4th International Scientific Conference on Prevention of Work-related Musculoskeletal Disorders:
PREMUS °01, Amsterdam, The Netherlands, 30 Sept - 4 Oct., 2001.

Cole DC, Beaton DE, Ferrier SE, Hepburn G, Hogg-Johnson S, Kerr MS, Kramer D, Polanyi MF,
Robson LS, Shannon HS, Swift M, Wells RP, Frazer M, Norman R, Theberge N, Moore A: Workplace
interventions to reduce the burden of work-related morbidity: A program of research on evaluating

implementation and effectiveness. 1st National Symposium: Canadian Association for Research on
Work and Health (CARWH), Toronto, ON, 18 Nov., 2001.

Lee H, Hogg-Johuson S, Cole DC and the Worksite Upper Extremity Research Group: 10 Year Trends
in Musculoskeletal (MSK)-Related Drug Utilization Before and During a Coliaborative Workplace
Research Project. Canadian Society of Epidemiology and Biostatistics (CSEB) 2003 Biennial Meeting,
Halifax, Nova Scotia, June 8-11, 2003.

Moore A, Wells R, Van Eerd D, Banina M, Ccle DC, Hogg-Johnson S: Separation and Summation of
EMG Recordings by Task Using Video Records. Intemnational Society of BioMechanics, July 2003

Beaton DE, Kennedy CA, Subrata P, Dwight M: A prospective cohort of workers attending a
workplace-based physiotherapy clinic.” TWH Working Paper #250 (in preparation).

Cole C, Manno M, Hogg-Johnson S, Ferrier S, Wells R, Swift M, Moore A, Polanyi M, Van Eerd D,
Kennedy C, Thrahim S, Lee H, Subrata P, Beaton D, Shannon H: Changes in WMSD risk factors and

/07



burden with implementation of an ergonomic policy in an office setting. IWH Working Paper #242 (in
preparation).

Fertier S, Facey M, Cole D: The social construction of work-related musculoskeletal disorders at a large
metropolitan newspaper. IWH Working Paper #243 (in preparation).

LeeH, o gg-Johnson S, Cole DC and the Worksite Upper Extremity Research Group: Changes in
newspaper employee health care utilization over a decade. IWH Working Paper #253 (in preparation).

Mazumder A, Hogg-Johnson S, Van Eerd D, Wells R, Moore A, Cole D: Using Hidden Markov Models
as a Pattern Recognition Method for EMG Data: A Model-Based Indicator of Musculoskeletal
Disorders. IWH Working Paper #248 (in preparation).

Mazumder A, Hogg-Johuson S, Van Eerd D, Beaton D, Cole D: Uncertainty in transforming physical
exposure measures: Measurement error, linking error, and sampling error. IWH Working Paper #249 (in
preparation).

Moore AE, Wells RP, Van Eerd DL, Hogg-Johnson S, Cole DC, and Krajcarski S: In situ task specific
EMG activity during office worlk; IWH Working paper #251 (in preparation).

Subrata P, Shannon H, Ferrier S: The effect of organizational change on upper extremity pain. IWH
Working Paper #244 (in preparation).

Swift M, Cole DC, Hogg-Johuson S: Development of an ergonomic assessment workplace monitoring
program. TWH Working Paper #2435 (in preparation).

Van Eerd D, Mazumder A, Hogg-Johnson S, Wells R, Moore A, Cole D: Quantifying tasks in an office
environment and predicting exposure. IWH Working Paper #246 (in preparation).

Van Eerd D, Mazumder A, Hogg-Johnson S, Moore A, Wells R, Cole D: Relationships between
physical exposure measures in an office environment. IWH Working Paper #247 (in preparation).

Wells RP, Moore AE, Cole DC, VanEerd DL, Hogg-Johnson S, Mazumder A: Chémges in physical

exposure among office workers associated with a move and reorganization. IWH Working Paper #252
(in preparatiomn).

e



Bibliography

(In addition to Publications from Project cited above)

Aaras A & Ro O (1997). Supporting the forearms on the table top when doing VDU work: A
laboratory and field study. Marconi Research Conference.

Aborg C, Femstrm E, Ericson M (1998). Work content and satisfaction before and after
reorganization of data entry. Applied Ergonomics 29(6): 473-480.

Andersen JH, & Gaardboe O (1993). Musculoskeletal disorders of the neck and upper limb
among sewing machine operators: a clinical investigation. American Journal of Industrial
Medicine 24: 689-700.

Anderson KO, Dowds BN, Pelleiz RE, Edwards WT, Peeters-Asdourian Cv_(1995). Development
and initial validation of scale measure self-efficacy beliefs in patients with chronic pain. Pain
63:77-84.

Ashbury FD (1995). Occupational repetitive strain injuries and gender in Ontario, 1986 to 1991.
J Occ Env Med 37:479-85. '

Badley E (1992). The impact of musculoskeletal disorders on the Canadian population. J
Rheumatol 19(3):337-340.

Badley EM, Rasooly I, Webster GK (1994). Relative iinportance of musculoskeletal disorders as
a cause of chronic health problems, disability, and health care utilization: findings from the 1990
Ontario Health Survey. J Rheumatol, 21(3):505-514.

Baker E, Israel BA, Schurman S (1996). The integrated model: implications for worksite health
promotion and occupational health and safety practice. Health Education Quarterly 23:175-190.

Bandura A. Self-efficacy: the exercise of control. New York: W.H. Freeman and Company;
1997:1-604.

Beaton DE (1995). Exanﬁning the clinical course of work-related musculoskeletal disorders of
the upper extremity using the Ontario Workers’ Compensation Board administrative database.

Master’s Thesis. Toronto: University of Toronto.

Beaton DE, Katz IN, Wright JG (2003). Comparison of item reduction technique in the
development of the QuickDASH outcome measure. Quality of Life Research 12:745.

Bednarz D (1985). Quantity and quality in evaluation research: a divergent view. Evaluation and
Program Planning 8:289-306.

/1)



Bemard B, Sauter S, Fine L, Petersen M, Hales T (1994). Job task and psychosocial risk factors

for work-related musculoskeletal disorders among newspaper employees. Scand J Work Environ
Health 20:417-26. '

Bernard BP (ed.) et al. (1997). Musculoskeletal disorders and workplace factors. A critical
review of epidemiologic evidence for work-related musculoskeletal disorders of the neck, upper
extremity and low back. Cincinnati, Ohio: National Institute for Occupational Safety and Health.
DHHS (NIOSH) Publication No. 97-141. '

Berggvist U (1995). Visual display terminal work - a perspective on long-term changes and
discomforts. fnt J Ind Erg 16:201-209.

Bjorkstén MG, Boquist B, Talbdack M, Edling C (1997). A prospective study among unskilled
female industrial workers with respect to neck and shoulder ailments and environmental factors.
Proceedings of the 13™ Triennial Congress of the International Ergonomics Association. Vol 4
Musculoskeletal disorders & Rehabilitation. June 29-July 4. Tampere, Finland. Pp 22-24.

Buckle P (1997a). Musculoskeletal injuries and their prevention - assessment of interventions.
Proceedings of the 13™ Triennial Congress of the International Ergonomics Association. Vol 4
Musculoskeletal Disorders & Rehabilitation. June 29-July 4. Tampere, Finland. Pp 141-145.

Buckle P (1997b). What exposures should be considered in hazard surveillance for
musculoskeletal disorders? Proceedings of the 13™ Triennial Congress of the International
Ergonomics Association. Vol 4 Musculoskeletal Disorders & Rehabilitation. June 29-July 4.
Tampere, Finland. Pp 260-262.

Cahill J (1996). Psychosocial aspects of interventions in occupational safety and health, Am J
Ind Med 29:308-313.

Cameron RS (1995). The cost of long term disability due to fibromyalgia, chronic fatigue

syndrome and repetitive strain injury: the private insurance perspective. J Musculoskeletal Pain
3(2):167-172.

Carayon P, Schmitz W, Newman L (1998). Evaluation of an assessment tool for meésur'm_g
psychosocial work factors and health in office/computer work, in P. Vink (ed) Human Factors in
Organizational Design and Management-VI, Elsevier Science, The Netherlands.

Chen H-T (1994). Theory-driven evaluations: need, difficulties and options. Evaluation Practice
15:79-82.

Cohen AL, Gjessing CC, Fine LJ, Bernard BP, McGlothlin JD (1997). Elements of ergonomics
programs. A primer based on workplace evaluations of musculoskeletal disorders. Cincinnati,
OH: NIOSH.

/[



Cole DC, Stock SR, Gibson ES. Workplace based interventions to reduce overuse disorders of
the neck and upper extremity: an epidemiologic review. 25™ Annual Conference of the Humsn
Factors Association of Canada - 1992. Hamilton, ON. pp 263-269.

Corbeil RC, McQueen C (1991). Improving the quality of evaluation in Love A (ed), Evaluation
Methods Sourcebook. Ottawa: Canadian Evaluation Society, Pp 196-213.

Cunningham LS, Kelsey JL (1984). Epidemiology of musculoskeletal impairments and
associated disability. Am J Public Health 74(6):574-579.

Daltroy 1, Tversen M, Larson M, Ryan J, Zwerling C, Fossel A, Liang M (1993). Teaching and
support: effects on knowledge, attitudes and behaviours to prevent low back injuries in industry.
Health Education Quarterly 20:3-62.

Ferrier SE, Lavis JN (2003). People living with HIV/AIDS comnsider returning to work. AIDS
CARE 15(3): 423-435. '

Fine LJ, Silverstein BA, Armstrong TJ, Anderson CA, Sugano DS (1986). Detection of
cumulative trauma disorders of upper extremities in the workplace. J Occup Med 28(8):674-8.

| Gerr F, Marcus M, Ensor C, Kleinbaum D, Cohen S, Edwards A, Gentry E, Ortiz D, Monteilh C.
A prospective study of computer users: I, Study design and incidence of musculoskeletal
symptoms and disorders. Am J Ind Med 2002; 41:221-235.

Goldenhar LM, Schulte PA (1994). Intervention research in occupational health and safety. J
Occupational Medicine 36:763-775.

Grant K, Habes D, Schneider S (1995). Summary of studics on the effectiveness of ergonomiic
interventions. Applied Occupational and Environmental Hygiene 10:523-530.

Haghberg M, Silverstein B, Wells R, Smith MJ, Hendrick HW, Carayon P, Perusse M, Kuorinka,
Forcier L, eds. (1995). Work-related Musculoskeletal Disorders (WMSDs): A reference book
for prevention. London: Taylor & Francis.

Hikk#nen M, Viikari-Juntura E, Takala E-P (1997). A four-year folloW—up study of
musculoskeletal disorders among newly employed trailer assembly workers. Vol 4 of

Proceedings of the 13th Triennial Congress of the International Ergonomics Assomatlen
Tampere, Finland. Pp 52-54.

Hagherg M, Silverstein B, Wells R, Smith MJ, Hendrick HW, Carayon P, Perusse M, Kuorinka,
Forcier L, eds. (1995). Work-related Musculoskeletal Disorders (WMSDs): A reference book
for prevention. London: Taylor & Francis.

Halperin WE, Baker EL (1992). “Public Health Surveillance,” Scarborough: Van Nostrand
Reinhold.

[13



Hashemi L, Webster BS, Clancy EA, Courtney TK. Length of disability and cost of work-related
musculoskeletal disorders of the upper extremity. J Occup Environ Med, 998;40:261-269.

Heaton J (1998). Secondary analysis of qualitative data. Social Research Update 22:1-7

Heller A (1997). How to develop an ergonomics task force. Vol 2 of Proceedings of thel3th
- Triennial Congress of the International Ergonomics Association, Tampere, Finland. Pp 619-622.

Hendrick HW (1994). Macro ergonomiics as a preventative strategy in occupational health: an
organizational level approach In Bradley GE, Hendrick HW (eds) Human Factors in
Organizational Design and Management IV. North-Helland: Flsevier Science B.V.

Himmelstein JS, Droney T, Pransky G, Morgan W, Feuerstein M (1994). Development of a
multidisciplinary research clinic for patients with upper extremity disorders. J Ambulatory Care
Manage 17:34-43.

Hinds PS, Vogel RJ, Clarke-Steffen L (1997). The possibilities and pitfalls of doing a secondary
analysis of a qualitative data set. Qualitative Health Research 7(3): 408-424,

Hofmann DA, Morgeson FP (2004). The role of leadership in safety. Chapter 8 in Barling J,
Frone MR (eds), The Psychology of Workplace Safety. American Psychological Association:
Washington, D.C.

Holden G (1991). The relationship of self-efficacy appraisals to subsequent health related
outcomes: a meta-analysis. Social Work in Health Care 16(1):53-93.

Hudak PL, Amadio PC, Bombardier C and the Upper Extremity Collaberative Group (mcludes
Beaton DE, Cole DC) (1996). Development of an upper extremity outcome measure: the DASH
(Disabilities of the Arm, Shoulder and Hand). Am J Ind Med 29:602-608.

Hunting KL, Welch LS, Cuccherini BA, Seiger LA (1994). Musculoskeletal symptoms among
electricians. Am J Ind Med 25:149-63.

Huuhtanen P, Leino T (1992). The impact of new technology by occupation and age on work in
financial firms: A 2 year fellow up. International Journal of Human Computer Interaction

4(2):123-142.

Johns G (1994). How often were you absent? A review of the use of self-reported absence data. J
Applied Psychology 79(4):574-591.

Jonsson, B. (1982) Measurement and evaluation of local muscular strain in the shoulder during
constrained work. J. Human Erg., 11, 73-88.

Karasek RA (1979): Job demands, job decision latitude, and mental strain. Admin Sci Q 24:285-
307.

/4



Karasek RA (1992). Stress prevention through work reorganization: a summary of 19
international case studies. In “Conditions of Work Digest: Preventing Stress at Work,” Vol. 11.
Geneva: International Labor Office. Pp 23-41.

Kilbom A (1988). Intervention programmes for work-related neck and upper limb disorders:
strategies and evaluation. Ergonomics 31(5):735-747.

Leigh JP (1991). Employee and job attributes as prediétors of absenteeism in a national sample
workers: the importance of health and dangerous working conditions. Soc Sci Med 33(2):127-
137.

Lerner DJ, Amick TIT BC, Malspeis S, Rogers WH, Gomes DRJ, Salem DN (1997). The angina-
related work limitation questionnaire. J Quality of Life Research 7(1):23-32.

Lipsey MW (1996). Key issues in intervention research: a program evaluation perspective. Am J
Ind Med 29:298-302.

Lorig K, Chastain RL, Ung E, Shoor SM, Holman HR (1989). Development and evaluation of a
scale to measure perceived self-efficacy in people with arthritis. Arthritis and Rheum 32:37-44.

Lorig K, Mazonson PD, Holman HR (1993). Evidence suggesting that health education for scli-
management in patients with chronic arthritis has sustained health benefits while reducing health
care costs. Arthritis and Rheum. 36(4):439-446.

Makela M, Heliovaara M, Sievers K, Knekt P, Maatela J, Aromaa A (1993). Musculoskeletal
disorders as determinants of disability in Finns aged 30 years.or more. J Clin Epidemiol
46(6):549-559.

May DR, Reed K, Schwoerer, Potter P (1997). Employee reactions to ergonomic job design: the
moderating effects of health locus of control and self-ctficacy. Journal of Occupational
Psychology 2:11-24.

Miles MB, Huberman AM (1994). Qualitative data analysis: an expanded sourcebook, 2™ ed.
Thousand Oaks, CA: Sage.

Mitchell CS (1996). Outcome studies in industry: cost-effectiveness of cumulative trauma
disorder prevention Am J Ind Med 29:689-696.

Montreuil S (1990). Training non-specialists in diagnosing and changing working conditions in
sawmills. J Occupational Accidents 12:119-129.

Moore A, Wells R, Vau Eerd D, Krajcarski S, Banina M, Cole D, Hogg-Johnson S {2003).

Separation and summation of EMG recordings by task using video records. Proceedings of ISB,
New Zealand.

)5



4
<

Montreuil S, Brisson C, Punnett L (1997). Evaluation of an ergonomics training programme for
VDT users. Proceedings of the 13th Triennial Congress of the International Ergonomics
Association. Tampere, Finland. Vol 1:396-398.

Mullen PD, Iverson DC (1986). Qualitative Methods, Ch 7 In: Measurement and Evaluation in
Health Education and Health Promotion, Green LW, Lewis FM (authors except for Ch 7),
Mayfield Publishing Co., Palo Alto, CA.

Murphy LR, Sauter S1(2004). Work organization interventions: state of knowledge and future
directions. Social and Preventive Medicine (in press).

Mullen PD, Iverson DC (1986). Qualitative Methods, Ch 7 In: Measurement and Evaluation in
Health Education and Health Promotion, Green LW, Lewis FM (authors except for Ch 7),
Mayfield Publishing Co., Palo Alto, CA.

Pelletier KR (1996). A review and analysis of the health and cost-effective outcome studies of
comprehensive health promotion and disease prevention programs at the worksite: 1993-1995
update. Am J Health Promotion 10:380-388.

Polanyt MFD, Cole DC, Beaton DE, Chung J, Wells R, Abdolell M, Beech-Hawley L., Ferrier
SE, Mondloch MV, Shields SA, Smith JM, Shannon HS (1997). Upper limb work-related

musculoskeletal disorders among newspaper employees: cross-sectional survey results. Am J Ind
Med 32:620-628.

Polanyi MF, Frank JW, Eakin J, Shannon HS, Sultivan TJ (1998). Creating healthier work
environments: A critical review of health enhancing organizational changes at various
companies, in Determinants of Health: Settings and Issues, Canada Health Action: Building on
the Legacy Vol. 3. Papers commissioned by the National Forum on Health. Pointe-Claire, Que.:
National Forum on Health and Editions Multimondes.

Pransky G, Himmelstein J (1996). Outcomes research: implications for occupational health. Am
J Ind Med 29:573-583.

Punnett L, Bergqvist U (1997). Visual display unit work and upper extremity musculoskeletal
disorders. A review of epidemiological findings. National Institute for Working Life -

Ergonomic Expert Committee Document No. 1:16 Solna, Sweden.

Roberts RO, Bergstralh EJ, Schmidt L, Jacobsen SJ (1996). Comparison of self-reported and
medical record health care utilization measures. J Clin Epidemiol 49(9):989-995.

Roland M, Morris R (1983). A study of the natural history of back pain - part I: development of a
reliable and sensitive measure of disability in low-back pain. Spine 8(2):141-144.

Satterthwaite FW (1946). An approximate distribution of estimates of variance components.
Biometrics Bulletin 2:110-114.

/4



Schriber JB, Gutek BA (1987). Some time dimensions of work: measurement of an underlying
aspect of organizational culture. J Applied Psychology 72(4):642-650.

Schulte PA, Goldenhar LM, Connaily LB (1996). Intervention research in occupational heaith
and safety: science, skills and strategies. Am J Ind Med 29:285-288.

Schurman SJ (1996). Making the “new American workplace” safe and healthy: a joint labor-
management-researcher approach. Am J Ind Med 29:373-377.

Seigrist J (1996). Adverse health effects of high-effort/low-reward conditions. J Qccupational
. Health Psychology 1:27-41.

Shannon HS, Walters V, Lewchuk W, Richardson J, Moran LA, Haines T, Verma A (1996).

Workplace organizational correlates of lost-time accident rates in manufacturing. 4m J Ind Med
29:258-268.

Shannon HS, Mayr J, Haines T (1297). Overview of the relationship between organizational and
workplace factors and injury rates. Safety Science 26:201-217.

Shannon HS, Robsen LS, Guastello SJ. Methodological criteria for evaluating occupational
safety intervention rescarch. Safety Sci 1999;31:161-179.

Silverstein B (1987). Evaluation of interventions for control of cumulative trauma disorders. [n:
American Congress of Governmental Industrial Hygienists, ed. Ergonomic Interventions to
Prevent Musculoskeletal Injuries. Chelsea, Michigan: Lewis. Pp 87-99.

Silverstcin B (1992). Design and evaluation of interventions to reduce work-related
musculoskeletal disorders. Arbete och Héilsa 17:1-7.

Silverstein B (1997a). The role of hazard surveillance in preventing work-related disorders.
Proceedings of the 13™ Triennial Congress of the International Ergonomics Association. Vol 4

Musculoskeletal disorders & Rehabilitation. June 29-July 4. Tampere, Finland. Pp 326-329.

Sorock GS, Smith GS, Reeve GR et al. (1997). Three perspectives on work—related mjury
surveillance systems. Am J Ind Med 32:116-128.

Stokols D, Pelletier KR, Fielding JE (1996). The ecology of work and health:research and policy
directions for the promotion of employee health. Health Education Quarterly 23:137-157.

Strauss A, Corbin I (1990). Basics of qualitative rescarch: grounded theory procedures and
techniques. Newbury Park, CA: Sage Publications.

Strauss A, Corbin J (1998). Basics of qualitative research: techniques and procedures for
developing grounded theory. Second Edition. Thousand Oaks, CA: Sage Publications.

1/



Térngvist S, Kilbom A, Bergqvist U, Hagman M, Knave B (1997). Incidence (sic) of
musculoskeletal disorders in a cohort of power industry workers. Proceedings of the 3™
Triennial Congress of the International Ergonomics Association. Vol 4 Musculoskeletal
disorders & Rehabilitation. June 29-July 4. Tampere, Finland. Pp 117-119.

Veiersted KB, Westgaard RH, Andersen Pet al . Flectromyographic evaluation of muscular work
pattern as a predictor of trapezius myalgia. Scand ] Work Environ Health 1993; 19(4):284-290.

Wahistedt K, Nygard CH, Kemmlert K, Torgén M, Bjorkstén MG (1997). Effects of changes in
work organization on health, work ability and musculoskeletal symptoms among town letter
carriers. Proceedings of the 13™ Triennial Congress of the International Ergonomics Association.

Vol 4 Musculoskeletal disorders & Rehabilitation. June 29-July 4. Tampere, Finland. Pp 335-
337.

Wallerstein N, Weinger M (1992). Health and safety education for worker empowerment. Am J
Ind Med 22:619-635.

Wells R, Van Eerd D, Hagg G. Mechanical exposure concepts using force as the agent.
Scandinavian Journal of Work and Environimental Health. (in Press).

Westlander G, Viitasara E, Johansson A, Shahnavaz H (1995). Evaluation of an ergonomics
intervention programme in VDT workplaces. Applied Ergonomics 26: 83-92.

Yassi A (1997). Repetitive strain injuries; Lancet 349:943-947.

Zacharatos A, Barling J (2004). High-performance work systems and occupational safety.
Chapter 10 in Barling J, Frone MR (eds), The Psychology of Workplace Safety. American
Psychological Association: Washington, D.C.

Zwerling C, Daltroy LH, Fine LJ, Johnston JJ, Melius J, Silverstein BA (1997). Design and
conduct of occupational injury intervention studies: a review of evaluation strategies. 4m J Ind
Med 32:164-179.

SOFTWARE:

NVivo, Version 1.0, Sage Publications: Qualitative Solutions and Research (QSR), Thousand
Qaks, California.

Observer Pro 4.0, Noldus Information Techniology, Netherlands.
S-Plus V6 (2001). Insightful Corporation, Seattle, Washington.

SAS V8.2 (2001). SAS Tnstitute Inc., Cary, North Carolina.

/3



Acknowledgements

RSI committee members

The Toronto Star: Dianne Forsyth, Dana Greenly, Jeff Hoffman

Southern Ontario Newspapers Guild (SONG): Sylvia Cowell, Ann Maguue John Spears,
Paul Willis

University of Waterloo: Richard Wells

York University: Melanie Banina, Anne Moore

The Orthopedic Therapy Clinic: Maurecen Dwight, Pam Honeyman

Institute for Work & Health: Dorcas Beaton, Donald Cole, Marcy Facey, Sue Ferrier,
Sheilah Hogg-Johnson, Carol Kennedy, Hyunmi Lee, Harry Shannon, Peter Subrata,
Michael Swift, Dwayne Van Eerd

Those that have moved on from TWH that contributed including Paul Bryan, Michael
Manno, Michael Polanyi

Other funders including The Toronto Star and Southern Ontario Newspaper Guild
(SONGQG), the Center for VDT & Health, and salary support awards to investigators e.g.
CIHR and students.

Appendices

I.  Ergonomic Policy latest version
i, Ergonomic Report/ Workstation Assessment Form
ITI. Chart of Workstation Assessment '
IV. Treatment Monitoring Questionnaire
V. Copy of Q4 2001 survey
VI. RSI 1993-2002 timeline



Toronto Star - Ersencmic Policv

Mission Statement

Cur goal is to ensure that The Toronto Star contipues 10 be zn industry leader in the
identification, treatment and prevention of Repetitive Stz Injuries (RSI) through the
application of sound ergonomic principles in the workplace, -

Objiectives

1. Prevent the occurrence of RSI, by controlling employes exposwre 10 the workplace risk
factors that can cause or aggravate RS

2. Reduce the severity of RSI through timely reporting and early medical management; —

3. Ensure that all employees are informed about RSI and the workplace risk factors that can
cause or aggravate RS];

4. Promote continuous improvement in the Lec}molwy and management practices to control
exposure to workplace risk factors; and,

$. Ensure union/management leadership and employee involvement in controllme exXposure 10
workplace risk factors.

Definitions

Ergonoinics - The applied science that seeks to fit the job to the worker through the evaluation
and design of the work environment in relation to hwnan characteristics and interactions in the
workplace.

Repetitive Strain Imjuries (RSI), also known as Work-Related Musculoskeletal Disorders
{WMSDs) and Cumulative Trauma Disorders (CTDs) - Disorders caused by repeared motions
znd exertions. The arms and hands are especially vulnerable but other parts of the upper body
can also be affected. These injuries can involve nerves, blood vessels or tendens. Scme different
examples of RSI are (but not limited tc) tendinitis, bursitis, carpal tnnel syndrome,
epicondylitis, neck pain and low back pain. )

Risk Factors

Ergonomic factors that must be considered in the identification and assessment of risks are the
following:

{2) the physical demands of work, including
v force required,
e repetition,
s duration,
¢ work postures, and,
= local contact stresses.
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Employer Responsibilities

The Toronto Star and its nanagers, on an ongoing basis must:

»

Take every precaution reasonable in the circumstances for the protection of the employees.

Identify, prevent, eliminate and, when that is not practicable, minimize the risk of adverse
health effects 1o workers from expasure to ergonomic risk factors.

Ensure that a health and safety assessment is condocted whenever a change in the work
environmeni is planned or oceurs, or newly avatlable information indicates that workers may
be at risk of adverse health effects from exposure to ergonomic risk factors.

Ensure a workstation assessment is completed upon employee request.

Educate workers so that they will be able to identify usks, recognize early siens and
symptoms of adverse health effects, know the procedures for reporting symptoms/ injusies,
and be knowledgeable of The Toronto Star Ergonomic Palicy. : —
Ensure that employees are trained to work safely and to use any equipment in a safe and
DIODEr MAarner.

Retumn employees injured by RSIto meaningful work, following The Toronto Star Re“um to-
‘Work policies and procedures.

Implement engineering coatrols in preference 1o administrative controls, as far as is
practicable. Personal protective equipment may only be used &s a substitute for engineering or
administrative controls if it provides an equal or higher level of protection of worker health
and safety, and if it 1s used in circumstances in which engineering or administrative contrals
are not practicable. '

Plan for and ergonomically design new equipment agd workstation laycsuts

Follow purchasing guidelines and design specifications as distributed by the RS! Comnittes.
Involve the Manager, Health & Safety and Environment in any software decisions that may
impact workflow.

Emplovee Responsibilities

A Teronto Star employee on an ongoing basis, must:

T -l -

Work in a2 manner which is safe and which does not endanger himself, herself or any other
DEISCr.

Adhere to departmental health and safezy rules.

Promptly repor all accidents and injuries (o a supervisor 07 manager.

Promptly report early signs, symptoms and ergOnomic CONCEMS {0 a SUPeTvisor Or Mmanager as
per the attached flowchart. As well, if the situation involves signs/symptoms, the employee
must report them 1o the health centre.

Contact the Health Centre before receiving treatment for RSI and sign a waiver releasing
information on the assessmen? and progress of treatment to The Toronto Star. * Please note
that only full-time and regular part-time employses are entitled to receive treatment as agreed
to under the collective agrecment.

If required to lose time from work due to RSI, keep in touch with departmental management
and follow The Toronto Star Return-to-Work policies and procedures.

Upon finding a hazard 1a the work place, repott i as soon as possible to a supervisor or
manager within the department, [f a satisfactory response is not received within a reascnabl
period of time, notify a member of the Health and Safety Cormumnitiee.

Updared September 2000. . ' Page 3

/)



Ongoing Risk Evaluation

1. The employer must menitor, and evaluate at least annually, the effectiveness of the measures
taken to comply with this policy. Any comparative data will be reviewed on an onwomg
basis.

2. When deficiepcies are identified, they must be corrected without undue delay.
3. Reporting systems will be maintained to ensure that measures have been effective.
4. The RSI committee will take z leadership role in monitoring the effectiveness of any
" ergonomic programs, policies or guidelines by reviewing trends in the ergonomic
wozkstation assessment database.
Consultation

1. The employer will consult with the RS] committee, with respect to:
e risk identification, assessment and control
= the content and provision of worker education and training; and,
o evaluation of measures taken to comply with this policy.

2. In addition, the employer will, in & timely manner, when performmcr a health and safety .
assessment, consull with
e workers who are required to carry out the work being assessed, and
« workers with signs or symptoms of adverse health effects resulting from exposurs 1o
ergonomic risk factors.

Updated September 2000, - Page 5
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Ergonomic Report/Workstation Assessment

Name Date :

(First) (Last) Day Month - - Year
Dept. Section ‘
Jab Title : _ Ergo Rep

Experiencing Symptoms

O No
0 Yes How long have you been experiencing symptoms? , .
: Days Waesks . Months Years
Is pain/discomfart intermittent? O YES O NO
Do you think it is work-related? G YES O NO
Body Partis) ____Intensity of Pain/Discomfort Over the LAST WEEK
RULUBoth . .
OO0 Neck O None O Mild O Moderate O Severe 3 Unbearable
GO0 Shoulder O None O Mild 0O Moderate O Severe O Unbearable
OO0 Ebow O None O Mild O Moderate O Severe O Unbearable
gg00 Am 0O None C Mild O Moderzate O Severe O Unbearable
OO0 Hand/wrist O None 0 Mild O Moderate O Severe O Unbearable
OO0 Fingers . 0 None O Mild O Moderate O Severe O Unbearable
OO0340 Thumb O None O Mild O Moderate O Severe O Unbearable
000 UpperBack G None G Mild O Moderate O Severe 3 Unbearable
OO0 Lower Back O None O Miick O Moderate O Severe 0 Unbearabls
OO0 Head O None O Mid O Moderate O Severe (1 Unbearable
GO0 Other/ C None C Mild O Moderate 0 Severe O Unbearable
: Specify

Corrective Action
fssues Assessment Taken

auaooaoaQooaan

Posture 0 Verygood O Good O Fair O Poor O Verypoor O N/A O Yes
Monitor height O Verygood 0O Good O Fair OPoor O Verypoor O NA O Yes
Monitor distance/placement O Verygood O Good 0O Fair O Poor O Verypoor O N/A O Yes
Glarefreflection GO Verygood (0 Good O Fair O Poor O Verypoor O N/A O Yes
Reference document position O Verygood O Good O Fair O Poor O Verypocor O N/A O Yes
Chair adjustments 0 Verygood O Good O Fair OPoor O Verypoor O N/A O Yes
Keyboard height/placementtit O Verygood 0O Good O Fair G Poor O Verypoor O N/A O Yes
Mouse position O Verygood O Good O Fair O Poor O Verypoor (0 N/A O Yes
Telephone issues O Verygood O Good O Fair O Poor O Verypocor O N/A O Yes
General workstation layout O Verygood O Geood O Fair O Poor 0O Verypoor.O N/A O Yes
Breaks (15 min, lunch) O Verygood O Good 0O Fair O Poor O Verypoor O N/A< O Yes
Mini Breaks O Verygood O Good O Far D Poor O Verypoor O NA O Yes
(60s for every 20 minutes continuous) ’

Work Organization Factors

O Non Standard Work Hours O Overiime G Short Staff .

O Special Project O Technical Difficulties O Work Intensity/Deadlines

O Shared Warkstation

Recommendations for Equipment Purchase:

Commernts

Follow-up _ y vl,—lf‘

Date ) . O Gompleted O Not Applicable

Day - "Month - . Year

DISTRIBUTION: White — HR, Green — O.H.N., Canary - Supervisor, Pink — Ergo Rep, Gold - Othe



Chart of Workstation Assessment

01-Jan-01 To 31-Dec-03

Average Assessment +/- 1.96 *Standard Error

2.5

Good

¢ |
L%

Fair

[=)
h

(=]
T

Assessment Scale

Poor

Number of Workstations: 428
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Treatment Monitoring

Please fill in today’s date.

Date: / /
day month vyear

0

Please v" box above if you would like your questionnaire
photocopied and sent to you.

Can we meake a copy of this questionnaire for your treating physiotherapist?

[ Yes, you may make and give a copy to my physioctherapist.
3 No. ' ) '

/%]



Section A

We would like to begin by asking you about the musculoskelatal (RSH) pain or discomfort (aching/tingling) yau have had

that brought you to the Health Centre. This pain or discamfort may be in your upper extremities (neck, shoulder, elbow,
arm, hand), or back .

1. Piease indicate what areas bother you by cérefully shading in those areas in the drawings below. For each area
that you shade in, write next to it the kind of discomfort you experience as follows:

P = Pain, Aching NT - Numbness/Tingling S = Swelling

2, Have you visited the Health Centre for this same painfdiscomfort any other time in the last three months? (chack box)

g YES O NO

Institute for Work & Health,2000 treatiment_monitoring] ¢.wpd
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3. Please complete a column in the table below for each area that bothers you.

Neck Shoulder Elbow/ Wrist/ Back

Forearm Hand
1LEFT 1LEFT 1LEFT 1LEFT 1 UPPER
Which side or area bothers you? (circle number) 2 RIGHT 2RIGHT | 2RIGHT | 2RIGHT | 2LOWER
3 CENTRAL
In what month and year did you first notice your pain or MO. _ MO. | MO.  iMO.__ | MO_-_
discornfort? (write in number) YR, YR. _ IYR__ |YR.__ YR ___
How ofien have you had .| Pain is constant 1 1 1 1 1
separate episedes in the | Daily 2 2 2 2 2
last year? (circle One or more times a week 3 3 3 3 3
number) Cne or more times a month 4 4 4 4 4
' Every 2-3 months 5 5 5 5 5
Every 6 months or more 6 6 6 6 6
How long was each Less than 1 hour 1 1 1 1 1
episade? (circle number) | 1 hour to 1 day 2 2 2 2 2
More than 1 day to 1 week 3 3 3 3 K}
More than 1 week to 1 month 4 4 4 4 A
More than 1 month to 5 months 5 5 5 5 5
More than 6 months 8 6 6 6 6
According to the scale at | No discomfort 1 1 1 1 1
right, how would you Mild 2 2. 2 2 2
rate your pain or Moderate 3 3 3 3 ) 3
discomfort over the last | Severe 4 4 4 4 4
7 days? (circle number) | Unbearable 5 5 5 5 5
According to the scale at | No discomfort 1 1 1 1 1
right, in the past year, Mild _ 2 2 2 2 2
how bad was your worst | Moderate 3 3 3 3 3
pain or discomfori? Severe 4 4 4 4 4
(circle number} Unbearable 5 5 5 5 5
According ta the scale at | No discomfart 1 1 1 1 1
right, in the past year, Mitd 2 2 2 2 2
on average, how intense | Moderate 3 3- 3 3 3
was your pain or Severe 4 4 4 4 4
discomfort? (circle Unbearable 5 5 5 &5 5
number)
Prior ta your current pain or discomfort, did you ever have
an accident or sudden injury to this area? (If yes, please
indicate year.)
O YES - YR. YR. YR. YR. YR.
O NO :
Which arez of discomfort brought you to the health
unit/physio today? ] O O O O

4. How would you rate your ability to do your usual daily activities (such as opening jars, writing, doing househoid
chores) over the last week? (check box)

| u I O a | O

1 2 3 A4 5 5 7
Not Very
difficult ~ difficult

Institute far Work & Health,2000 treatment_monitoring! 0.wpd
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Section B

Please complete this section if you have upper extremity pain or discomfori.
Otherwise please go to Section C.

This questionnaire asks shout your symptems as well as your ability to perform certain activities. Please answer every
question, based on your condition in the last week, by checking the apprapriate box. If you did not have the opportunity

_to perform an activity in the past week, please make your best estimate as to which response would be the most
accurate. It doesn't matter which hand ar arm you use to perform the activity; piease answer based on your ability
regardless of how you perform the task.

Please rate vour ability io do the foliowing activities in the last week by checking the box below the appropriate response.

NOC MILD MODERATE SEVERE UNABLE
DIFFICULTY BIFFICULTY DIFFICULTY BIFFICULTY

1. Open a tight or new jar. ‘ O O O O O
2. Do heavy household chores (e.g., wash | O O O O
walls, wash floors). '
3. Carry a shopping bag or briefcase. O O ] (I 0
4. Wash your back. o O -« O O O |
5. Use a knife to cut food. ) O O | [ O
6. Recreational activities in which you take
some force or impact through your arm, - O O O | 1
shoulder or hand (e.g., golf, hammering,
tennis, etc.).
7. Sleeping O o O O 4
8. During the past week, to what extent has NOT AT ALL SLIGHTLY MODERATELY QUITE ABIT EXTREMELY
your arm, shoulder or hand problem .
interfered with your normal socia! activities g 0 0 O 0

with family, friends or groups?

9. During the past week, were you limited in NOT LIMITED SLIGHTLY MODERATELY VERY " UNABLE
your work or other regular daily activities ATALL LIMITED LIMITED LIMITED
as a resuli of your arm, shoulder or hand 0 O 0 0 0
problem?

Institute for Work & Health,2000 ) . treatrnent_monitaringl 0.wpd
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Please rate the severity of the following symptorns in the last week. (check box)

NONE “MILD MODERATE SEVERE EXTREME
10. Arm, shoulder or hand pain. O | O o - |
11. Tingling (pins and needles) in your arm, ! ! | | |

shoulder or hand.

The following questions relate to the impact of your upper extremity problem on doing your usual work (including
homsmaking if that is your main work role). Please check the box that best describes your physical ability in the past
week. Did you have any difficulty: ‘

NO MILD MODERATE SEVERE UNABLE
DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY

12. deing your usual work because of arm, O | N O O
shoulder or hand problem?

13. using your usual technigue for work? ‘ ] ] | | {1
14. doing your work as well as you would like O [l i | O
because cf your arm, shoulder or hand
problem?

—~ [nstitute for Work & Health,2000 ‘ y X © lreatment_monitoringl 0.wpd
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Section C

. Please complete this section if you have back pain with or
without pain going down your leg{s) from yocur back. Otherwise go to Section D.

When your back or leg hurts, you may find it difficult to do some of the things you normally do. This list centains some
sentences that people have used to describe themselves when they have back pain or sciatica. You may find that some
stand out because they describe you today. As you read the list, think of yourself today and check the one box below that
best describes you.

YES NO
1. | stay at home most of the time because of my back problem or leg pain {sciatica). A O
2. } change position frequently to try and get my back orleg comfortable.
3. I walk more slowly than usual because of my back problem or leg pain (sciatica).
4, Because of my back problem, | am nat doing any of the jobs that | usually do around the house.
5. Because of my back problem, | use a handrail to get upstairs
8. Because of my back problemn, | lie down to rest more often.
1. Because of my back problem, | have to hold onta something to gst out of an easy chair.
8. Because of my back, | try to get other people to do things for me.
9. | get dressed more slowly than usual because of my back problem or leg pain.
10.  lonly stand for short periods of time because of my back or leg pain.

11.  Because of my back problem, | iry not to bend or kneel down.

12.  Ifind it difficult to turn over in bed becauss of my back problem or leg pain.

13. My back or leg is painful almost all the time.

14,  1find it difficult to get out of a chair because of my back problem or leg pain (sciatica).

15, My appeti’te is not very good because of my back pain. '

18. | have trouble putting on rmy socks/stockings) because of my back problem or leg pain (sciatica).
17.  lonly walk short distances because of my back problem or leg pain (sciatica). |
18.  |sleep less well because of my back problem.

19.  Beczuse of my back pain, | get dressed with the help of someone else.

20. | sit down for most of the day beéause of my back.

21. | avoid heavy jobs around the house because of my back problem.

22. Because of my back problem, | am more irritable and bad tempered with peopie than usual.

23.  Because of my hack problem, | go up stairs mare slowly than usuzl.

OO0 o0 o0oooooopoooDoooDoooOoaoa
DDE]D,D-DDDDDDDDDDDDDD‘DDDDD

24. | stay in bed most of the time because of my back prob{ém or leg pain (sciatica).

Institute for Work & Health,2000 treatmient_monitoringl 0.wpd
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Section D

Everycone please complete this section and the rest of the package.

" In the past 4 weeks, how much of the time did your upper extremity/back pain or discomfort make it difficult to do the
following aspects of your job? Please check the box below the appropriate response. If the activity described is not part
of your job, check the box below NOT PART OF MY JOB and go on to the next item.

DIFFIGULT DIFFICULT DIFFICULT DIFFICULT A ~  DIFFICULT NOT PART
ALL THE MOST OF SOMEOF THE  SLIGHTBIT  NONE OF THE OF MY
TIVE (100%) THETIME  TIME (50%) QF THE TIME TIME (0%) JoB
1. Sticking to your work routine or ' _
schedule. | O 3 O O ™

2. Working without extra breaks or
rests (for example, because you | O | - 0O | ™
were uncomforiable). :

3. Lifting, camying or maving :
objects at work . O O O | O L

4. Bending, twisting or reaching. a ] O a | [

5. Using hand operated tools or
equipment (for example, pen, O O O O | O
drill, sander, keyboard or - .
computer mouse).

6. Keeping your body inone . :
position longer than 30 minutes (| 4 (| 4 O i
at a time. ‘ :

7. Keeping track of more than one

task or project at the same time. O [} O [m| CJ O

Concentrating on your work . O LI O o L |

Remembering things having ta N ‘

do with your work. O I | O O 0
10. Talking with people in person, in :

meetings or on the phone. O | | O C1 O
11. Helping others to get work done. O [ - [} | |
12. Controlling irritebility or anger

' toward peaple when working. O il (| | il O

13. Doing your wark without making

mistakes. O Cl Ol [ Ol |
14. Satisfying those people who \

judge your waork. | (| O _ (| ™ (|
15. Finishing all your work. O O O O O O

16. Feeling a sense of
accomplishment. 1 O O 1 O L1

Institute for Waork & Health,2000 treatment _monitoring10.wpd
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Section E

In the following questions, we'd like to krniow how your pain/discémfort affects you. For each of the following questions,
please circle the number which corresponds to your certainty that you can now perform the following tasks.

a. How certain are you that you can decrease your pain quite a bit?

1 I T i I I t i

10 20 30 40 50 60 70 a0 90 100

Very Maderately Very
Unceriain Uncertain Certain
b. How ceriain are you that you can continue most of your daily activities?

f ! 1 ! I I I [ I !

10 20 30 40 50 60 70 80 80 100

Very Moderately ‘ Very
Uncertain Uncertain Certain

C. How certain are you that you can keep pain from interfering with your sleep?
r T T n I [ [ —

10 20 30 40 50 60 70 80 90 100

Very Moderately Very
Uncertain ‘ Uncertain Certain
d. How certain are you that you can meke a small-to-moderate reduction in your pain by using methods ather than

teking extra medication?
[ ] T | I I T I I |

10 20 30 40 50 60 70 80 80 100

Very : : Maderately . Very
Uncertain Uncertain Certain
e. How ceriain are you that you can make & large reduction in your pain using methods other than taking extra
medication? S
YT T { [ t T i i

10 20 30 40 S0 60 70 80 90 100

Very Maderately Very
Uncertain Uncertain Certain

Institute for Work & Health,2000 treatment_monitoringl 0.wpd
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Section F
SF-12 Health Survey
INSTRUCTIONS: These questions ask you for your views about your health. This information will help keep track of how
you feel and how well you are able to do your usual activities. Please answer every question by markmg one box. If you

are unsure about how to answer, please give the hest answer you can.

1. In general, would you say your health is:

O | O 0 O
Excellent Very Good Good Fair Poor

The following items are about activities you might do during a typical day. Does your health now limit you in these
activities? If so, how much?

Yes, Limited Yes, Limited No, Not Limited
A Lot A Little At All
2. Moderate activities, such as moving a table, pushing 1 O 4 {1
a vacuum cleaner, bowling, or playing golf
3. Climbing several flights of stairs Ul O il

During the past 4 weeks, have you had any of the following problems with your work or other regular daily activities asa
result of your physical health?

YES NO
4. Accomplished less than you would like il U -
5. Were limited in the kind of work or other activities ) O

During the past 4 weeks, have you had any of the following problems with your work or other regular daily activities as a
result of any emotional problems (such as feeling depressed or anxious)?

YES NO
6. Accomplished less than you would like L] O
7. Didn't do work or other activities as carefully as usual [ W

8. During the past 4 weeks, how much did pain interfere with your normal work (including both work outside the home
and housework)?

U (] O (] ]
Noi at all Aldittle bit Moderately Quite a bit Extremely

These questions are about how you feel and how things have been with you during the past 4 weeks. For each question,
plezse give the cne that comes closest to the way you hiave been feeling. How much of the time during the past 4 weeks :

All Most A Good Some Aliile None

ofthe ofthe bitof of the of the of the

Time Time the Time Time Time Time
9. Have you felt calm and peaceful? O O W] | O O
10. Did you have a lot of energy? O O O [ (N O
11. Have you felt downhearted and blue? [ O 0 Ul (ll |

12. During the past 4 weeks, how much of the time has your physical health or emotional problems interfered with your
social activities (like vising with friends, relatives, etc.)?

| 1 O O O
All of Most of Some of A little of ' Nane of
the time the time the time - the time the time

Institute for Waork & Health,2000
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(SF-12 Standard US Version 1.0)
Section G

This last section will tell us a bit more about your discomfort. Piease consider the discomfort that has brought you fo the
ocoupational health unit, or to physiotherapy when answering. -

1. What have your health practitioner(s) told you the upper extremity/back pain or discomfort (or diagnosis) is? (check
appropriate boxes)

O TENSION NECK SYNDROME

[0 ROTATOR CUFF TENDINITIS

[0 SHOULDER BURSITIS

[0 TENDINITIS OF HAND/WRIST

[0 CARPAL TUNNEL SYNDROME

O LATERAL EPICONDYLITIS

O DEGENERATIVE DISC DISEASE

0 REPETITIVE STRAIN INJURY

[0 MY HEALTH PRACTITICNER(S) DOESN'T KNOW
(] 1 WAS NOT TOLD

[0 OTHER (please specify)

2. s this the first time you have had this kind of pain/discomfort?

O YES, THIS CURRENT EFISODE IS THE FIRST EPISODE | HAVE EVER HAD OF_THIS KIND OF
DISCOMFORT.

I NO, | HAVE HAD THIS DISCOMFORT [N THE PAST. - ' :

- 3. In the past, have you ever had to lose time from work (greater than one shift) due to the kind of pain/discomfort you
are having now?

L YES
LINO

4. Prior to when you received this questionnaire (which was probably when you went to see the occupaticnal health
nurse) were you having treatment for your current discomfort/pain?

O YES, | WAS ALREADY RECEIVING TREATMENT (L.E., PHYSIOTHERAPY, CHIROPRACTIC, MASSAGE,
MEDICATION FROM MY DOCTOR)
[3 NO, | WAS NOT RECEIVING ANY FORMAL HEALTH CARE/TREATMENT

5. Have you ever had surgery for muscle/joint discomfort (such as carpal tunnel surgery, or rotator cuff surgery, low
back surgery) in you upper limbs, back or neck?

CI YES, IF YES, PLEASE LIST:
LI NO

6. Which health practitioner(s) have you visited for your upper extrernity/back pain or discomfort? (Please check
appropriate boxes.)

J FAMILY DOCTOR

O PHYSIOTHERARIST

0 COMPANY DOCTOR

O CHIROFRACTOR

L1 OCCUPATIONAL HEALTH NURSE

[0 MASSAGE THERAPIST

0 ORTHOPAEDIC SURGEON (SPECIALIST)

Institute for Work & Health,2000 ' treatment_monitoringl 0.wpd
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O OTHER (please specify)

7. OQver the past week, how often have you had to take over the counter pain medications for your discomfort/pain (by
“over the counter” we mean things you can buy without a prescription such as plain tylenol, aspirin, advil or
ibuprofen)? :

0O NEVER

0 SOME DAYS

0O MOST DAYS (>3 DAYS/WEEK)
O ALL DAYS

8. Over the past week, how often have you had to tzke préscription medications (medication that required a
prescription from your docter)?

00 NEVER

LI SOME DAYS

0 MOST DAYS (>3 DAYS/WEEK)
O ALL DAYS

9. Taking into account what you have been told about your upper limb, back pain or discomfert, do you think that you
will get better soon, get better slowly, stay the same, never get better or get worse? (check box)

[ GETBETER SOON

L1 GET BETTER SLOWLY

1 .STAY THE SAME

0 NEVER GET BETTER

[0 GET WORSE )
[0 DON'T KNOW

10. How lohg do you think it will take for you to return to your usual activities? (please specify)
{1 LESS THAN 3 WEEKS
{1 3 WEEKS OR MORE
L1 [ DON'T KNOW

11. Yoursex K( chack box)

O FEMALE
O MALE

12. What is your date of birth? / /19 _
DAY MONTH YEAR

Is there anything else you would like to tell us? If so, please use the space on the back of the questionnaire.

Institute for Work & Health,2000 treatrnent_rmonitoring!0.wpd
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Questionnaire

Fall, 2001

Please fill in today's date.

- Date: / | /

Day Month Year

institute for Work & Health, 2001 /3'_5/_
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A.  We would fike to begin by asking you & few questions about yourself.
Your sex {check box) O Male O Femeale

What is your date of birth? | / ns___ .

Day Month Year

What is your marital status? (check box)

00 Now married or living cammon law
O Single.(never married)

O Widow or widower

O Separated or divorced

What is your height? (please specify) feet " inches or cm

Next we want ta ask you about RS1 (repstitive strain injury) and the RSI Program.
What do you think is/are the cause(s) of RSI? (check one or more boxes)

Poorily designed work stations

Poorly designed tools

Lack of personal protective equipment

Bad physical environmental conditions (e.g., too litfle or too much lighting)

ooon

Tasks requiring a lot of physical force
Too much computer keyboard use
Too much mouse use

tack of task variability

ooono

Having o meet deadlines
Warking without breaks
Excessive work load

Little jok control

Low job respensibility
Conflicts at work

Litdle sosial support at work
Teo much stress

Lack of exercise

Lack of fraining

Poor posture

Personality type

Previous injury

Previous medical problems
QOther (please specify)

OO0Q0oOO0oO0OoO0oOoOpo@nan

2a.. Did you participate in the 1998 Stap RSI Training Program at The Star? (check box)

O Yes

——— O No

Ly If No, was RS! training part of your orientation? {check box}

O Yes
O No

Institute for Work & Health, 2001
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2b.

b)

c)

d)

Dd you think you need more/refresher training on RSI? (check box)

O Yes
O No

Do you fee! that the Toronto Star management has been supportive in dealing with RS17? (check box)

O Strongly O Agree O Neither agree O Disagree O Strongly
dgree or disagree - disagree

Management encourages employees to promptly repot't physical symptoms arising from job tasks. (check box)

O Strongly O Agree O Neither agree O Disagree O Strongly
agree or disagree disagree

if | were recovering from an injury, management would make changes to my job or to my working hours to help
me return to work. (check box)

O Strongly O Agree O Neither agree O Disagree 0O Strongly
agree or disagree disagree

Do you feel that your immediate supervisor is generally aware and concerned about RS!? {check bbx)

O Strongly O Agree O Neither agree O Disagree O Sirongly
agree or disagree disagree

To what extent has the Toronto Star Stop RSl program achieved the following: (check box)

Reduced the severity of RSI through timely rehorting and early medical management.

O Completsly 00 Mostly O Moderately O Slightly ~ O Netatall
Ensured that all employees are informed about RS1 and RS risk factors.

O Completely 1 Mostly C1 Moderately O Slightly 1 Notatall

Promoted continuous improvement in the technalogy and management practices to conirol exposure to
waorkplace risk factors that can cause RSI.

O Cofhplete!y O Mostly O Moderately O Slightly 0 Notatall

Ensured union/management leadership and employee involvement in controlling exposure to workplace risk

" factors that can cause RSI.

O Completely O Mostly O Moderately ' 0O Slightly - O Notatall

Next we would like to ask you about your work.

How many years altogether have you worked in the newspaper business? (please specify)

years months

When did you begin working at the Toronto Star? (please write in year) ~%

Institute for Work & Health, 2001
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Are you: (check box)

O Full-time, permanent
O Part-time, permanent
O Temperary

O Contract

O On disability

Are you a member of SONG? (check box)

O Yes
O No

Please check the box indicating the section of the newspaper in which you work now. if you work in- more than
one section, check the box of the one in which the most time is spent.

Circulation

Communications

Corporate Information Technology
Editorial

Finance and Administration

Hurman Resources/Lahour Relations
Marketing Research

Prepress

Advertising

2 Union

ooopnLonAano

If you spend most of your time in advertising, are you now part of a team? (check box)

O Yes
O No

If Yes, what is your team name? (please specify) =2

What is your job title? (please specify) =2

How often during the last year did you werk with deadlines? Please check the box with the oné answer from
each category that best describes your situation.

Daily : ,v

0 Never Tl Rarely O Sometimes 1 Much of the time O Almost always
Weekly

O Never 00 Rarely O Sometimes (1 Much of the time O Almost always
Short Term

0 Never O Rarely 0 Sometimes 00 Much of the time O Almost always
Long Term

O MNever O Rarely O Sometimes 00 Much of the time O Almost always
Seasonal ‘

0 Never O Rarely O Somstimes O Much of the time O Almost ahwvays

I frequently have personal/family deadlines which increase the intensity at which | work.

O Strongly
agree

O Agree O Neither agree

nor disagree

O Disagree O Strongly

disagree
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9.  Atwoark, how long do you usually sit for a continuous period of time? (check box)

O Less than ¥ hour

O %to 1 hour

‘0 Between 1 hour and 2 hours
O More than 2 hours

10. On an average day at work, how much time do you spend on each of the following activities? (check box, write in
iime spent in each category, indicating “NA” if not applicable)

O Keyboarding? hours
1 Using 2 mouse? hours
1 Telephone? hours

11. Which telephone(s) do you use at work? (check ail boxes that apply)

O Hand-held receiver

O Headset

01 Cell phone/car phone

O Shoulder-rest

O Hands fres

O Do naot use phone at work

The next three questions are trying to find out the relationship between the placement of the equipment you
use the most and your body posmon

12a. During normal use is your keyboard inside or outside the i lmagmary box pictured
on the diagram to the right?

Use the figure to estimate the position of the box relative to your normal
keyboarding position. (check box)

00 Inside box =2 Go to Question 13.

O Ouvutside box
O Do notuse keyboard =? Goto Question 14a.
> 12b. ' [ is it:

If your keyboard is outside the box, is it: (check all that apply)

O  Higher
O Lower
0 Farther
0 Closer
C  Tothe side (I have to twist my body to type.)
13. 1 have a surface | can comfortably support my elbow/farearm or wr:st upon when using the keyboard. (chieck
box)
O Yes
O No

Institute for Work & Heatth, 2001 ’ / 3 ?
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the imaginary boxes pictured on the diagram to the right? Use
the figure to estimate the position of the box relative to your
norma! hand position. For right-handed people, look at the right
box (and vice versa). (check box)

14a. During normal use is your mouse used inside or outside either of ( g!
ra

O Inside box =2 Go to Question 15.
r— O Qutside box
L O Do not use a mouse =? Go to Questicn 16.
> 14b.

If your mouse is outside the box, is it: (check all that epply)

Higher

Lower

Farther

Closer

To the side (| have to reach sideways to use the mouse.)

ooooaQ

15. | have a surface | can comfortably support my elbow/forearm or wrist upon when using the mouse. (check box)

O Yes
O No

- 16a. During normal use is the screen of your monitor inside or outside the
imaginary box pictured on the diagram to the right? Use the figure to
estimate the position of the box relative to your normal eye position (check
box) )

O Insidebox = Goto Question 17.
O OQutside box :
O Do notuse monitor =2 Go to Question 18.

16b. If your monitor is outside the box, is it: (check all that apply)

) O Higher
O Lowsr
O Farther
0o Closer :

O To the side (I have to twist my neck to look at the monitor.)

17. Do you wear bi-focals, tri-focals, or half-lens glasses or contact lenses when working at your monitor? (cfheck

50x) '
O Yes
O No

18. Is the chair you usuzlly use: (check box)
A. height adjustable?

O Yes
O No

B. equipped with armrests?

O Yes
|| No

Institute for Waork & Hezlth, 2001 é/a
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19.  1'work at more than one workstation during the week. (check box)

—— 2 Yes
O No 'If No, go to Question 21.

——>»  |f Yes, how many? (please specify)

20. Has your workstation been assessed?

O Yes
O No If No, go to Question 21.

—>»  If Yes, by whom? (check all boxes that apply)

O Nurse

[0 Physiotherapist
O  Trained representative from your department
00  Other (please specify)

21, Now think about what changes have occurred o you at work over the past 3 years (or since your employment
at The Star, whichever is most recent).

a) Which eguipment changes have occurred? (check all boxes that apply)

Mew workstation lacation
New workstation

New chair with arm rests
Addition of wrist rest
Addition of document holder
Other (please specify)

oooonon

b)  Which computer changes have occurred? (check ail boxes that apply)

New computer

New monitor

New keyboard

Addition of mouse

Increased use of mouse

Increased use of computer

New front end system

New computer program(s) (please specify top 3 primary use programs)

ooooooBsod

Other (please specify)
c) Which job changes have occurred? (check all boxes that apply)

Different job title/job description
Different tasks in same job
Increased job responsibility
Decreased job responsibility
Less variety in job

Broader job scope

Service arez contracted out
Assigned to different group/work unit
New team

Change in co-workers

Change in immedizgte supervisor
Other (please specify)

institute for Work & Health, 2001 : p / A/ /
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To what extent do you face the following conditions at work: (check appropriate boxes)
24,  Computer breakdown/freezes/crashes?

O Rarely O Occasionally 0 Sometimes O Fairly often 0O Very often
25. Slow response of computer?

O Rarely 0 Occasionally O Sometimes O Fajrly often O Very often
26. How often to you face hostility or abuse from customers or clients?

O Rarely 0 Occasionally O Sometimes O Fairty often O Very often

D. Piease check the box with the one answer that best describes how strongly you disagree or agres with the

following statements.

1. I have to work together with other people to get the job done.
O Strbng!y O Disagree O Neither agree 1 Agree
disagree ‘ nor disagree
2. l cani'perform my tasks in any order and still get'the job done. <
O Sirongly O Disagree O Neither agree O Agree
disagres . " nor disagres
3. | can take breeks when | want to.
O Strongly O Disagree O Neither agree O Agree
disagree nor disagree

4, To get the job done, it is important for me to coordinate my work with others.

O Strongly 1 Disagres 00 Neither agree 00 Agree
disagrese nor disagree

5. Teamwork is not very important in my job.

O Strongly O Disagree . O Neither agree ) O Agree
disagree nor disagree '

6. To get my job done, it is important to do tasks in a specific order.

O Strongly O Disagree O Neither agree O Agree
disagree nor disagree .

Please note that the following answer choices begin with strongly agree and end with strongly disagree.

7. My job reguires that | learn new things.
1 Strongly O Agree O Neither agree 00 Disagree

agree or disagree

institute for Wark & Health, 2001 ‘ K
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10.

11.

12.

13.

14

15.

16.

17.

18.

Institute for Work & Heglth, 2001
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My job requires a high level of skill.

1 Strongly O Agree OO0 Neither agree
agree _ or disagree

My job allows me freedomi to decide how 1 do my work.

O Strongly O Agree ' O Neither agree
agree ' » or disagres

My job reguires that | do things over and over.

1 Strongly O Agree O Neither agree
- agree . or disagree

My job is very hectic.

O Strongly O Agree . 0 Neither agree
agree or disagree

| am free from conflicting demands that others make.

O Strongly O Agree O Neither agree
agree or disagree

kY

My job security is good.

O Strongly ‘ O Agree O Neither agree
agree , or disagree

My job requires a lot of physical effort.

O Strongly O Agree O Neither agree
agree . or disagree

| have a lot of say about what happens on my job.

~ 0O Strongly . O Agres O Neither agree

agree or disagree

| am exposed to hostility or conflict from the people with whom | waork.

O Strongly O Agree O Neither agree
agree : or disagree

My supervisor is helpful in getting the job done.

O Strongly O Agree O Neither agree
agres or disagree

The people with whom | work ere helpful in getting the job done.

O Strongly 0 Agree O Neither agree
agree . or disagree

NNNE

Disagree

Disagree

Disagree

Disagree

Disagree

Disagree

Disagree

Disagree

Disagree

Disagree

Disagree

Strongly
disagree

Strongly
disagree

Strangly
disagree

Strongly
disagree

Strongly
disagree

Strongly
disagree

Strongly
disagree

Strongly
disagree

Strongly
disagree

Strongly
disagree

Strongly
disagres



18.

20.

21.

22

23,

My job requires working very hard.

O Strongly [l Agree O Neither agree
agree or disagree

| am asked to do an excessive amount of work.

O Strongly 1 Agree O Neither agree
agree or disagree

| have enough time to get the job done.

O Strengly O Agree O Neither agree
agree or disagree

There are enough people in my work area to get the job done.

O Strongly O Agree 0 Neither agree
agree . or disagree

How satisfied are you with your job?

O Very satisfied [0 Somewhat satisfied I Not too satisfied

1 Disagree

1 Disagree

O Disagree

[1 Disagree

0 Not at all satisfied

Strongly
disagree

Strongly
disagree

Strongly
disagree

Strongly

- disagree

Now, we would like you to indicate how often certain things happen at your job. Please check the box with the

one answer that best describes how often things happen at your job.
How cften are you clear on what your job responsibilities are?

O Rarely O Occasionally O SometimesO Fairly often

How often can you predict what others will expect of you on the job?

O Rarely O Occasionally O SometimesO Fairly often

How much of the time are your work objectives well-defined?

O Rarely O Occasionally O SometimesO Fairly often

How often are you clear about what others expect of you on the job?

O Rarely O Occasionally O SometimesDO Fairly often

And these are the final questions we want to ask you about your work.

O Very often

O Very often

O Very often

O Very often

How much influence do you have over the avallablllty of supplies and equipment you need to do your work?

(check eppropriate box)

O Very litfle O Little O A moderate O Much

amount

Instifute for Work & Hezlth, 2001
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How much influence do you have over the availability of the information you need to do your work? (check box)

a Very little O Little O A moderate O Much O Very much
amount :

How frequently do workers take part in decision making in the workplace? (check box)
O Oiten ‘ O Sometimes O Rarely O Never/Almost never
| feel employees’ ideas/opinions are listened to by management. (check box)

O Strongly O Disagree O Neither agree O Agree a Strongly
Disagree ) or disagree agree

Hezlth and safety is considered equally with productivity and quality gbals in management thinking. (check box)

O Often O Sometimes O Rarely O Never/Almost never

G.  Now we would like to ask you about your health.

Have you had any pain or discomfoert {aching/tingling) in your neck, shoulder, elbow, arm or wrist/hand within the
tast year? (check box)

0 Yes . .
0 No  If No, go to Section J, pg. 17.

How cften have you had separats episodes in the last year? (check bax)

O Pain is constant

O Daily

O One or more times a week
O One or more times a month
O Every 2-3 months

O Every @ months or more

How long was each episode? (check box)

O Less than 1 hour

O 1 hourto 1 day

[0 More than 1 day to 1 week

O More than 1 week to 1 month
O More than 1 month to 5 months
O More than 68 months

How would you rate your upper limb (neck, shoulder, elbow, arm or wristhand) pain or discomfort over the last
7 days? (check box)

0 No discomfort
O Mild

O Moderate

O Severe

0 Unbearable

Institute for Work & Health, 2001 ‘
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In the past year, how bad was your worst upper limb pain or discomfort? (check box)

0 No discomfort
O Mild

O Moderate

O Severe

O Unbearable

In the past year, on average, how intense was your upper limb pain or discomfort? (check box)

1 No discomfort
O Miid

0 Moderate

O Severe

O Unbearable

Please indicate the areas in which you have pain by checking the boxes next to the dfégrams below.

Bk

D Neck

Shoulder X \ ’ Shoulder ‘ Shoulder
area T A D areaD \ D arez
Elbow!
Elbow! fElbo ; forearm
forearm grearm
Wrist/,
hand L} Wrist/
E Wris! f ¥ A hand
- hand f
Right Tett Rigit

If yaur pain or discomnfort is in more than one area, please indicate which one has the most impact on you.
{check box)

0O Neck O Shoulder 2 Elbow/Forearm O Wrist/Hand
Do you consider your pain or discomfort to be a “problem”? {check box)

O Yes
O No

Institute for Work & Health, 2001 %
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10. Inthe past yvear how has your experiernice of upper limb pzin or discomfort changed? Please check one box

below fo indicate the change.

Is it:

Much No
worse ' change
g - | o ‘O O
o 1 2 3 4 5

O 1
7

Much
better
!
10

11.  In thinking about your response to Question 10, how much did each of the following contribute to your response?

(check box)

Very little
Degree to which your symptoms |
changed.
Degree ta which you have )
changed your life.
Degree ta which you learned to O

itve with symptoms.

Litile

]

O

O

A moderate
amount
0
O

|

Much

]

O

I

Very much

a

|

12.  In the past year, which health practitioner(s) have you visited for your upper limb pain or discomfort? (nlease

check appropriate boxes)

Family dactor
Physiotherapist at The Star
Physiotherapist outside of The Star
Company doctor

Chiropractor

Qccupational health nurse
Massage therapist

Orthopaedic surgeon (specialist)
Other (please specify)

o o Y o R

13. Which healthcare practitioner listed above did you see most often for your upper limb pain or discomfort?

(please speciiy)

14.  Have you taken up activities, received treatments or figured out strategies to control your pain/symptoms?

{check box)

O Yes If Yes, can you describe them?
[0 No

> if Yes, please check the appropriate boxes below to indicate what you have tried.

Self educationfinstruction

Exercises (e.g., pilates, yoga)
Relaxation techniques

Posture changes

Physical treatments (e.q., hieat, ice)
Changes to worksiation

Changes to job description

onoaonooo
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O Medications
1 Splints and other devices (e.g., braces, tennis elbow sirap)
O Injections

LI Surgery

O Other (picase specify)

15.  In the following questions, we'd like to know how your upper limb pain or discomfort (shortened to pain below)
affects you. For each of the following questions, please circle the number which corresponds to your certainty
that you can now perform the following tasks. '

a. How certain are you that you can decrease your pain quite & bit?

S I T | —
10 20 30 40 50 60 70 80 80 100
Very Moderately Very
Unceriain Uncertain Certain
b. How certain are you that you can continue most of your daily activities?
f ! I 1 i I ] ]
10 20 30 40 50 60 70 80 _ 8o 100
Very Moderately i Very
Uncertzin Uncertzin Certain
c. How certain are you that you can keep pain from interfering with your sleep?
[— n f | « T
10 20 30 40 50 60 80 80 100
Very Moderately Very
Uncertain Uncertain B Certain

d. How certain are you that you can make & small-to-moderate reduction in your pain by usmg methods other than

taking extra medication?

I T T T T T T T T i

10 20 30 40 50 80 70 80 a0 100
Very Maderately Very
Uncertain Unceriain Certain

e. How certain are you that you can make a large reduction in your pain using methods other than taking exira

medication?

I f i I

i i [ 1

10 20 30 40 50 60 70 B8O ac 100
Very Moderately Very
- Unceriain Uncertain Ceriain
Institute for Work & Health, 2001 13 ; g)
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16.

7.

18.

18.

21..

Prior to your current pain or discomfort, did you ever have an accident or sudden injury to the same area?
(check box)

2 Yes.
O No

Does the work you do during the day increase your level of pain enough that it ts difficult to carry out your
responsibilities at home? (check box)

O Yes
O No

Do you think reporiing RSI symptoms at work would affect (or has affected) your job? (check box)

O Yes
0O No
¢ Don't know

If Yes, in what way? (check box)

O In a positive way
O In 2 negative way

Do you think your upper limb (nack, shoulder, elbow, arm or wrist/hand) pain or discomfiort was caused or
aggravated by your work? (check box) i
O Yes

0 No

O To some extent

Did you report your upper limb pain or discomfort to your workplace? (check box)

O Yes
O No

If Yes, what has been your supervisor's reaction to your upper limb pain or discomfort? fcheck appropriate
boxes) ' '

O He/she blames me for the problem.
He/she is supportive and helpful.
He/she is angry that | am off work.
He/she does not believe that anything is wrong with me.

He/she has had no reaction.
None of the above
Don't know

a
|
O
- 10 He/she is eager for me to return to work.
0
il
0

Do the activities you do at heme increase your level of pain enough that it is difficult to carry ouf your
responsibiiities at work? (check bax)

O Yes
O No
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This section asks about your symptoms as well as your ahility to perform certain'activities. Please answer every

question, based on your conditicn in the last week, by checking the appropriate box. If you did not have the
oppartunity to perform an activity in the past week, please make your best estimate as to which response would
be the most accurate. It doesn't matter which hand or arm you use to perform the activity; please answer based
on your ability regardless of how you perform the task.

Please rate your ability to do the following activities in the last week by checking the box below the apprepriate

resporise.

Open a tight or new jar.

Do heavy household chores (e.g., wash
walls, wash floors).

Carry a shopping hag or briefcase.
Wash your back.
Use a knife to cut food.

Recreational activities in which you take
some force or impact through your arm,
shoulder or hand (e.g., golf,
hammering, tennis, etc.).

Sleeping.

During the past week, to what extent
has your arm, shioulder or hand
problem interfered with your normal
social activities with family, friends or
groups? ‘

During the past week, were you limited
in your work or other regular daily
activities as a result of your arm,
shoulder or hand problem?

Please rate the severity of the following symptomns in the last week. (check box)

10. Arm, shoulder or hand pain.

11. Tingling (pins and needles) in your arm,
shoulder or hand.

institute far Wark & Health, 2001
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NO MILD MODERATE SEVERE UNABLE
DIFFICULTY DIFFICULTY DIFFICULTY DIFFICULTY

| O a a |

O O O a O

[l [l O [l O

| a | O O

O O | a |

O O O O o

O O O O O

NOT AT ALL SLIGHTLY MODERATELY QUITE ABIT EXTREMELY
O0 O O | O
NOT LIMITED SLIGHTLY MODERATELY VERY UNABLE

AT ALL LIMITED ] LIMITED LIMITED

a | o | 0
NONE MILD MODERATE SEVERE EXTREME

O .| 1 Ol O

| | O | a



The following questions relats to the impact of your upper extremity problem on doing your usual work (including
homemaking if that is your main work role). Please check the box that best describes your physical ability in the
past week. Did you have any difficulty:

NO MILD  MODERATE SEVERE UNABLE
DIFFICULTY  DIFFICULTY  DIFFICULTY  DIFFICULTY

12. doing your usual waork because of arm,

shoulder or hand problem? O O m| El ol
13. using your usual technique for work? O i O = O
14. doing your work as well as you would O ] O O O

like because of your arm, shoulder or
hand problem?

. Inthe past 4 weeks, how much of the time did your upper extremity/back pain cr discomfort make it difficult to do
the following aspects of your job? Please check the box below the appropriate response. If the activity described
is not part of your job, check the box below NOT PART OF MY JOB and go on to the next item. '

DIFFICULT  DIFFICULT DIFFICULT  DIFFIGULT A DIFFICULT NOT PART

ALL THE MOST OF SOME OF SLIGHT BIT NONE GF OF MY
TIME THE TIME THETIME  OF THETIME THE TIME JoB
{100%) (50%) ) (0%

1. Sticking to your work routine or O i O O O |
schedule.

2. Working without extra breaks or a O [ a g a
rests (for example, because you
were uncoemfortable).

3. Lifting, carrying or moving O ] O O ) (] (]
objects at work.

4. Bending, twisting or reaching. . O O 0 O 0 O

5. Using hand operated tools or Ol O O a O O
equipment {for example, pen,
drill, sander, keyboard or
computer mouse).

8. Keeping your body in one O a O O 0 O
position longer than 30 minutes
at a time.

7. Keeping track of more than ocne O O O | 0 |
task or project at the same time. '

&. Concenfrating on your work. | O O O a ]

9. Remembering things having to .| a O . d O C
do with your work.

10. Talking with people in person, in (| O O O | O

meetings or on the phone.

Institute for Work & Health, 2001 : ‘
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11. Helping others to get work done.

12. Controlling irritability or anger
toward people when working.

13. Doing your work without making
mistakes.

14. Satisfying those people who
judge your work.

15. Finishing all your work.

16, Feeling a sense of
accomplishment.

DIFFICULT
ALL THE
TIME
(100%)

]
|

DIFFICULT
MOST OF
THE TIME

|

O

"DIFFICULT  DIFFICULT A
SOME OF SLIGHT BIT
THETIME OF THE TIME

(50%)

|
O
| }
O 0
O O
O 8

DIFFICULT

NONE OF

THE TIME
(0%)

|
O

J. 1. What other initiatives could be taken at the Toronto Star to deal with RSI? (please specify)

2. s there anything else you would like to teli us? If so, please use the space below.

Thank you for completing this questionnaire. |
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