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Glossary of Terms

BCNU: British Columbia Nurses Union

Blue Giant: Ride on towing device.

Chatillon Gauge: Device used to measure push and pull forces.

Distribution: A department under the umbrella of materials management who
provide delivery service of linen and other supplies throughout the
facility.

Dumper: Mechanical device manufactured by Toter used to dump contents
of the totes (bulk linen) into knock down carts.  Also known as a
lifter.

Envelope style
linen bag: A linen bag with a fold over flap to enclose the contents.

ESS: Environmental Support Services

HBT: Healthcare Benefit Trust

HEABC: Health Employers Association of British Columbia

HEU: Hospital Employees Union

HSA: Health Sciences Association

HSKP: Housekeeping

LPN: Licensed Practical Nurse

LTCA: Long Term Care Attendant

Mat. Man.: Materials Management Department which includes stores,
purchasing and distribution.

MSI: Musculoskeletal injuries: an injury or disorder of the muscles,
tendons, ligaments, joints, nerves, blood vessels or related soft
tissue including a sprain, strain and inflammation.

MSIP: Musculoskeletal injury prevention.

NIOSH: National Institute for Occupational Safety and Health
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NIOSH lifting
equation: An formula established by NIOSH used to determine

recommended weight limits for manual lifting and lowering tasks.

Might-E-Tug: Mechanical device used to pull lines of connected totes.

RN: Registered nurse.

Risk Factors: The factors that contribute to the risk of MSI are physical demands
of a task which include: force, repetition, work posture, local
contact stress.

Snook/Ciriello: The authors of the tables of maximum acceptable weights and
forces used in this context for acceptable push and pull forces.

Totes: Plastic container used to collect bulk linen.  Also known as a castor
cart.

WCB: Workers’ Compensation Board

WWLB: World Without Linen Bags

Wire linen
bag holders: Wheeled racks used in the traditional method of linen collection to

hold the linen bag open.
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Executive Summary

Rates of work-related musculoskeletal injuries (MSI) within the healthcare sector are
high when compared to all other industries in British Columbia, and the Nanaimo
Regional General Hospital is no exception.  Soiled linen handling is seldom considered a
causal factor when investigating injuries, however, the “World Without Linen Bags”
project group believes that linen bag handling contributes to the cumulative risk of MSI
for those occupational groups (nursing, housekeeping and distribution) involved in this
activity.

The goal of this pilot project was to evaluate the use of a laundry collection system
designed to eliminate manual lifting of filled linen bags and to reduce the exposure to the
immediate and cumulative risk factors associated with MSI’s

This project began in 1998.  It was estimated that full dirty linen bags were being lifted
237,000 times annually.  In addition, linen bags were being applied and removed from
their wire frames 237,000 times.  Nursing, housekeeping and distribution staff were the
primary occupational groups exposed to the risk of MSI (e.g.: strains/sprains) associated
with these activities.  Past attempts to reduce the risk of injury have included transfer of
duties, smaller bags and modifications to the design of the hamper.  The results of these
various interventions had been to concentrate work on smaller numbers of employees,
reduce the average weight of a soiled linen bag but increasing the number of unsafe
lifting repetitions.  There was no reduction in injuries as a result of these “fixes”.

A small task group with representatives from the “at risk” occupational groups were
gathered to address the difficulties with dirty linen handling.  They envisioned a system
that eliminated the use of linen bags, modifying equipment that was traditionally used in
the recycling industry.  The system includes a series of plastic totes used for the
collection of soiled linen, a “tugger” that allows a number of totes to be moved at one
time, and a “dumper” that mechanically dumps the soiled linen into carts that roll onto a
truck going to the laundry.  A trial of this system was undertaken on a specific acute
patient care unit using loaned equipment.  The trial was considered a successful
intervention, however funds to implement the system hospital-wide were not available, as
the intervention was considered “unproven”. Financial assistance was sought from the
Worker’s Compensation Board of British Columbia.  Because of the innovative nature of
this project, we were successful in obtaining a grant for $147,000.

With funding in place, the task group was charged with the responsibility of planning and
implementing the system hospital wide.  This included defining equipment specifications,
planning for renovations, designing pick up and delivery schedules and ensuring ongoing
monitoring and evaluation of the system.

The evaluation methods used in this study included ergonomic assessments using link
analysis, analysis of injury statistics related to specific linen handling injuries as well as
all MSI’s for the identified occupational groups and staff surveys.  Staff surveys were
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conducted during the initial trial of the system and throughout the implementation of the
system.

This project had obstacles and challenges to overcome but generally there has been
support from al involved to make it work.  This major change in work pattern required
ongoing collaboration and communication between all departments.  Each clinical area
had its own unique needs for linen collection that had to be met in order to ensure the
success of the project.  The physical layout of the site resulted in some minor renovation
and reorganization of equipment.

The following represents an overview of the findings and outcomes of this project:

� In the first complete year of operating the system there were NO injuries related to
linen bag handling (previously averaging 4 time loss claims per year)

� Staff satisfaction surveys showed that 94% of workers rated the system as “good” or
“excellent”.  Only 6% rated it as “fair” and none rated it as “poor”.  Staff satisfaction
with the traditional linen handling system showed only 12% felt the system was
“good” or better.

� Surveys indicated that the three best features of the system were 1) capacity of the
totes, 2) elimination of lifting bags, 3) the totes being easy to maneuver. The 3 worst
features were 1) operation of the lids of the totes, 2) the space that the totes take up,
3) having the garbage receptacle separate from the dirty linen bag.

� Final surveys showed that 87% of staff felt that the system makes the jobs less
physically demanding.

� The cost effectiveness analysis demonstrates cost avoidance that was primarily
related to the elimination of laundering of the linen bags themselves.  There wer also
savings from the elimination of linen handling injuries.  The net annual savings were
$48,508.  The payback on the initial investment of $147,000 is less than 4 years.

Overall, this project was a success as an ergonomic intervention, which
introduced a new engineering control to eliminate MSI’s and also a success
in managing and implementing change and teamwork.
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1.0 Background History

Nanaimo Regional General Hospital is the largest hospital in the Central Vancouver
Island Health Region.  There are approximately 260 acute care beds and 211 long term
care beds on site.  The majority of the acute care beds are located on 6 of the 7 floors of
the “tower”.  A newer wing of the hospital houses a 24 bed psychiatry unit, a 21 bed
rehabilitation unit and a 61 bed transitional level of care unit.  A 150 bed extended care
facility (Dufferin Place) is a separate building on site.

Figure 1. illustrates the layout of the ground floor of the hospital highlighting the “traffic
flow” of totes, the location of the dump room and loading dock.  Figure 2. Shows the
typical floor plan for acute care.  Figure 3 shows the overall site map of the hospital and
Dufferin Place.

In 1991, with the building expansion of emergency, medical imaging and the lab, the
onsite hospital laundry was eliminated.  Laundry services were contracted out to
Cumberland Laundry Services.  At this time, nursing staff would wheel the soiled linen
on the wire carts to the laundry chute on each floor, remove the bag from the bag holder,
lift the bag and dump it down the chute.  At the bottom of the chute, in a small room, the
bags would land in a large gray cart.  Overflow bags would be lifted and thrown on top.
Distribution staff would move these carts to a storage room near the loading dock where
the Cumberland truck driver would collect them.  In 1992, the NRGH safety officer
declared that the laundry chute posed a fire hazard and could act as a chimney in the
event of a fire.  Therefore, the system had to change.  Distribution was assigned the task
of collecting soiled linen bags as well as delivering clean linen.  Over the next 2 years the
complaints about linen collection increased and injuries began occurring.

The review of linen bag handling has been ongoing since late 1994.  In January of 1995,
our distribution supervisor conducted an extensive study of linen bag volumes per floor.
This data was useful in identifying the weight range and averages and numbers of bags
being handled.  An effort was made to educate staff about limiting the weight of each bag
to a maximum of 30 lbs. and to get assistance to lift heavier bags.  Limiting the amount in
each bag did reduce heavy lifting but also increased the frequency of lifting.

In September of 1996 we conducted a study of push and pull forces required to move
knockdown carts versus the large gray bins that were originally used to transport soiled
linen bags.  Given the reduced forces required to maneuver the knockdown carts and the
improved visibility when pushing them, more of this style of cart was purchased and put
into service.  However, distribution staff were still lifting dirty linen bags from the floor
and tossing them into carts.
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Figure 1.
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Figure 2.
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Figure 3.
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In September of 1997 we recruited the assistance of an ergonomist from the Healthcare
Benefit Trust to perform a thorough assessment of the dirty linen collection system.  He
confirmed that the lifting and placing of linen bags into the knock down carts was a high
risk activity.  His recommendations focused on administrative controls.  At this point, we
assigned a 2nd distribution employee to the task of linen pick up in an attempt to reduce
the range of the lift and the amount of rotation.  The first worker would lift the bag from
floor to waist height and pass it to the 2nd worker who would take the bag from waist
height to shoulder height and into the cart.

In conjunction with these lifting and handling issues, nurses were complaining about a
new envelope style linen bag that was replacing the traditional drawstring type.  They
reported that the new bags were more difficult to get on and off the wire racks and were
shorter than the drawstring style.  Drawstring bags were being eliminated as it was costly
to keep replacing strings that were knotted and then cut.  The strings also presented a trip
hazard when bags were left in piles in the hallways.

An attempt was made to make the removal of the shorter envelope bag easier by adding a
small upside down container to the wire rack under the linen bag.  This “platform” helped
support the weight of the bag especially when taking it off the rack.  However,
complaints still arose from the task of squeezing the wire rack together to apply and
remove bags.  The task group agreed that the linen bag itself was at the root of the
problem.

In September of 1998, floor 6 (surgical) agreed to a trial of loading bulk soiled linen
directly into knockdown carts left in the hallways.  Distribution staff would routinely
exchange the carts.  This was a disaster.  The carts did not contain the odour in anyway
and therefore had to be frequently exchanged for clean carts even though they were less
than ½ full.  This created a shipping problem in getting the carts to the laundry.  On the
unit, the size of the carts in the hallways created obstacles and they were not
maneuverable enough for nurses to take them to the bedside or down the hall.  Therefore
nurses were carrying dirty bulk linen significant distances.  The carts were also unsightly.

Our distribution supervisor, while browsing through a product catalogue came across a
tote dumper that was designed for the waste recycling industry.  This led to the idea of
using totes to collect soiled bulk linen and then mechanically dump it into larger knock
down carts.  Although it appeared that this would be a radical change in the way line was
to be collected, the group felt it was worth pursuing.
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1.1 Description of the Traditional Method of Linen Collection

The traditional method of linen handling has been broken down into 3 major components,
each performed by a different employee group: nursing, distribution and laundry
personnel.  Note that we have included housekeeping in our statistical analysis as this
group often changed linen bags and were responsible for collecting linen bags in
extended care.

Laundry personnel were included as part of our description although they are not
employees of this facility.  They had been participating in an ergonomic survey
conducted by Judy Village and were making changes to their operation in conjunction
with our changes.  Their workers were experiencing significant injuries in manually
unloading linen bags from the large gray carts and manually shaking out each linen bag at
the sort table.  They implemented the use of the knockdown carts and designed and built
a mechanical dump system to eliminate the unloading of bags but this did not address
shaking out the linen bags.
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Figure 4.

Nursing Component: Linen Handling – Pre-Intervention

Transportation

Operation

Delay

Storage

Strip linen from
bed.

Carry linen to wire rack
and place in bag.

Push full wire rack with bag to
dirty line area (distance varies)
Initiation force 5.2 lbs.

Squeeze wire
rack (8.5 lb
force) to remove
linen bag.

Put new linen bag
on wire rack
(squeeze 8.5 lbs of
force)

Dirty linen bags
piled up awaiting
pick-up.

Lift linen bag from wire
rack and place on floor or
in pile.  Average bag
weight 15 lbs.
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Figure 5.

Distribution Staff Component: Linen Handling
Pre-Intervention

Transportation

Operation

Delay

Storage

Push empty “knock down”
cart off elevator to dirty
linen area (about 30 feet)

Push cart onto elevator to go to
next floor.

Push full cart from elevator
to storage area (initiation
force 20.5 lbs)  a distance of
270 feet.

Laundry
stored

Full carts loaded onto truck for
transport to Cumberland
Laundry.

1st person lifts linen bag
from floor (15 lbs.) and
passes it to the second
person.

2nd person lifts linen bag
from waist height to
above shoulder height and
drops into cart.
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Figure 6.

Laundry Service Component: Linen Handling
       Pre-Intervention

Transportation

Operation

Delay

Storage

Full carts unloaded from truck to
dumper.

Carts loaded onto
dumper and bagged
linen dumped onto
sorting table.

Loose linen emptied from
laundry bag holding  bag at
approx. shoulder height away
from body. (15 lbs.)
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1.2 Management / Union Commitment

At the outset of this project, the task group had representation from the 3 major unions
and management.  Terry Wagstaff, the distribution supervisor at the time was also the
HEU safety steward.  Tracey Newlands was the HSA safety steward.  Donna Mae Roine
is a member of BCNU.  Hank Compeau is the manager for Environmental Support
Services and at the time, the manager responsible for onsite safety.  Jan Parfitt is the
director of surgical care and Sherry Card was the team leader on floor 6 where the
original trial of the system was conducted.

As part of the application for funding to the WCB Prevention Division, letters and emails
of support were received from HEU, HSA, BCNU, hospital management and
Cumberland Regional Hospital Laundry Society.  These letters are included as Appendix
A.

“Right Moves” the hospital MSIP program has been involved with the project since its
inception.  The coordinator of Right Moves is the chairperson for the WWLB task group
and sits on the Joint Occupational Health and Safety Committee as a resource.  She is
responsible for reporting project progress to the committee, the WCB and HEABC.
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1.3 Funding History

The trial of the system was made possible through the generosity of Materials Handling
Inc.  They provided totes and a dumper on loan from February 1999 until the funding
from WCB was made available in September 2000.  Presented below is a summary of the
events leading up to the grant from WCB.

March 1999:  Letter of Intent sent to the WCB Grants and Awards Coordinator
presenting the concept and including an ergonomic assessment of the traditional method
of linen collection in comparison with the proposed system. (Appendix B)

May 1999:  Letter to Ms. Roberta Ellis, V.P. WCB Prevention Division – requesting
funding and supplying additional information; projections of injury frequency and
severity reduction and a cost effectiveness analysis using the WCB approach to lost shift
cost analysis. (Appendix C.)

June 28, 1999:  Letter to Ms. Roberta Ellis, V.P. Prevention Division – advising that the
initial project budget could be reduced substantially.  An automatic cart washer listed in
the original proposal would be covered under an unrelated planned renovation.
(Appendix D)

September 24, 1999:  Copy of WCB Board Minutes approving the funding.

December 16, 1999:  Memo to Jeryl Merryweather: Acting Manager, Industry Services,
Healthcare and Government, WCB Prevention Division -  outlining our approach to
establishing baseline data.

April 2000:  Funds received from WCB.
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1.4 Baseline Statistics

The original pre-intervention baseline statistics collected from the Central Vancouver
Island Health Region Occupational Health and Safety Department are presented below.
Note that the years that the data was collected is different as all MSI data was used in the
initial planning of the project and the specific linen handling injury statistics were only
gathered beginning in 1997.

Table 1: MSI’s Related to Linen Handling 1997 – 99, Pre-Intervention

1997 1998 1999
Occupation Time

loss
claims

Days
Lost

Claim
Cost

Time
loss
claims

Days
Lost

Claim
Costs

Time
loss
claims

Days
Lost

Claim
Costs

Long Term Care
Attendants

0 0 0 0 0 0 0 0 0

Licensed Practical
Nurses

0 0 0 1 4 622 1 4 622

Registered Nurses 0 0 0 0 0 0 0 0 0
Housekeeping 2 19 2,954 4 22.5 3,498 2 85 13,217
Distribution 2 20 3,110 1 5 777 2 35 5,442
Total 4 39 6,064 6 31.5 4,898 5 124 19,281

The original proposal predicted the following:

“With the elimination of linen bag handling, it is predicted that all direct injuries
sustained in handling linen bags will be eliminated.  However, it is also
anticipated that there will be an overall reduction in MSI’s as the cumulative
effect of lifting 237,000 linen bags and 237,000 bag replacements will be
eliminated for 5 primary job categories (LTCA’s, LPN’s, RN’s, housekeeping and
distribution staff).

Handling linen bags has been shown to expose staff to over exertion and awkward
posture risks.  Below, table 3 presents the predicted reductions in incidents and
lost shifts based on previous injury statistics.  As each job category is exposed to a
different amount of linen handling and the associated risk the subsequent impact
on incidents will also be different.”
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Table 2: Lost Time MSI Statistics / Occupation for 1996 -  98  Pre-Intervention, All Causes.

1996 1997 1998 3 Year Averages
Occupation Time

Loss
Claims

Days
Lost

Claim
costs

Time
Loss
Claims

Days
Lost

Claim
costs

Time
Loss
Claims

Lost
shifts

Claim
costs

Time
Loss
Claims

Lost
shifts

Claim
costs

Long Term Care
Attendant

19 386 60,019 22 588 91,428 25 950 147,715 22 641 99,669

Licensed
Practical Nurse

15 159 24,723 10 416 64,684 18 629 97,803 14 401 62,351

Registered Nurse 35 693 107,755 35 602 93,604 25 676 105,111 32 657 102,157
Housekeeping 15 319 49,601 9 215 33,430 10 72 11,195 11 202 31,409
Distribution 0 0 0 4 36 5,598 2 9 1399 2 15 2,332
Total 84 1557 242,098 80 1857 288,745 80 2336 363,225 81 1916 298,074

Table 3:  Predicted Reduction in MSI Lost Shifts

OCCUPATION # OF
INCIDENTS

LOST SHIFTS % REDUCTION
IN LOST
SHIFTS

REDUCTION
IN LOST
SHIFTS

Long Term Care
Attendant

22 641 30% 192

Licensed Practical
Nurse

14 401 30% 120

Registered Nurse 32 657 20% 130
Housekeeping 11 202 10% 20
Distribution 2 15 50% 7
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The original baseline numbers are not consistent with the statistics presented later in this
report.  This is partly due to the change in how we collect information but is also a result
of the change in status for some claims (accepted, denied, appealed etc.)  Time loss and
wage loss figures are also cumulative as those employees who have not returned to work
will continue time loss benefits.

The original proposal made an assumption that the implementation of this system would
have an impact on all MSI’s.  However, there have been many other injury prevention
initiatives which will have also made a positive impact on our results.  It must be
acknowledged that overall reductions in MSI incidents or severity cannot be wholly
attributed to this project.
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1.5 Initial Ergonomic MSI Assessment

The initial assessment in February 1999 used a flow process analysis to identify steps in
the traditional method of linen collection.  The NIOSH lifting equation was used to
analyze the lifting component of the process. A Chatillon gauge was used to assess push
and pull forces required to move the wheeled equipment as well as the squeeze force
required to apply and remove linen bags from wire carts.

For the traditional method of linen collection the process flow analysis identified 4
operation steps, 11 transport steps and 2 storage steps.  Four of the transport steps
involved lifting linen bags.

The NIOSH equation for calculating recommended weight limits was used to analyze the
lifting of linen bags when distribution staff picked up linen bags from each floor and
collected them in knock down carts.  Two staff had been assigned to perform this task to
minimize the risk factors associated with trunk rotation and the range of the lift.
Therefore when using the NIOSH equation, lift limits were established for each worker.
They are presented in Table 4.

Table 4:  NIOSH Recommended Weight Limits for Linen Bag Handling

Person 1 Recommended weight limit (NIOSH) 2 lbs 15 lbs 35 lbs
Start of lift from floor 7.8 kg (17 lbs) OK OK High Risk

End of lift (hand off to 2nd person) 9.3 kg (20.5 lbs) OK OK High Risk

Person 2
Start of lift (hand off from 1st person) 8.9 kg (19.5 lbs) OK OK High Risk

End of lift (place bag in top of cart) 5.1 kg (11.2 lbs) OK High Risk High Risk

The average weight of linen bags at the time was 15 lbs and the weights ranged from 2 to
35 lbs.  Therefore manually lifting bags weighing 35 lbs. would be considered a high risk
activity.

A Chatillon gauge was used to measure push forces required to move wheeled equipment
– single and double wire bag holders (full), full knock down carts and full totes.  The
results are presented in Table 5.

Table 5:  Comparison of Initiation Push Forces

Traditional Method Bulk Linen System
Single wire bag
holder (full)

4.5 lbs Single totes (full) 5.2 lbs

Double wire bag
holder (full)

5.7 lbs 4 totes linked
together

15 lbs

Knock down cart
(full)

20.5 lbs Knock down cart
(full)

20.5 lbs
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All values were well within recommended forces suggested in the “Snook Ciriello
tables”.  The tables suggest that for a female pushing a resistance a distance of 7.6 meters
with the handle height at 135 cm (the tote handles are at a height of 105 cm), 90% of the
population would be safe in initiating a push force maximum of 18 kg (39.6 lbs.).  These
measurements were taken in response to the perception that the totes would be more
difficult to move than the wire linen bags holders.

Distances traveled while pushing this wheeled equipment varied widely depending on the
location and layout of the particular unit.  Areas such as TLC (transitional level of care)
and rehab required greater travelling distance as well as pushing over a carpeted area thus
requiring greater push force.  The initial assessment also identified another hazard
associated with visibility while pushing the knock down carts.  When they were fully
loaded, staff had difficulty seeing over top and would therefore tend to pull the carts
leading to trunk rotation and awkward shoulder positions.
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2.0 Scope and Purpose

The purpose of this project was to implement an effective linen collection system that
would be an engineered control for the risk factors associated with manual linen bag
handling.  The overall goal was to reduce all MSI injuries and realize a reduction of 235
lost shifts per year for the occupational groups involved.  It was also predicted that direct
linen handling injuries would be eliminated; an average of 5 injuries per year.

The project was implemented in both acute care (260 bed facility) and long term care
(211 beds).  It was believed that this method of linen collection would impact specific
occupational groups: long term care attendants, licensed practical nurses, registered
nurses, housekeeping and distribution staff.  In total, this group represents 80% of the
staff in the facility.  Currently, this site generates 6400 lbs. of soiled laundry per day.
Each occupational group handles soiled linen to a greater or lesser extent depending on
their particular assignment.

There were other benefits from implementation of the project that were predicted but not
formally evaluated.  These included:

� Costs related to the overall reduction of MSI’s
� Direct cost avoidance related to the reduced risk of injury for laundry workers

(Cumberland Hospital Laundry Society) who no longer have to shake out each bag of
soiled linen.

� Direct cost avoidance related to reduced blood and body fluid exposure.
� Decreased risk of injury for patients, staff and visitors related to movement of large

carts that restrict the visibility of the worker.

The intent of this project was to implement this “bagless system” throughout the facility.
We realized that it would not be feasible in areas such as the operating rooms or in acute
care areas requiring isolation procedures.  When implementing this system, we also had
to consider the needs of areas such as medical imaging, emergency, ambulatory day care
and physical medicine.  Some of these areas required smaller totes, which could be
accommodated due to their lower volume of dirty linen.
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3.0 Equipment Specifications

With the approval of funding from the Prevention Division of WCB, the task group set
into motion the tendering process for the purchase of equipment.  Materials Handlers Inc.
were deemed single source vendors for the totes and dumpers.  The task group identified
equipment specifications based on our experience during the trial with the equipment that
had been on loan.  Drawings and dimensions or the totes, dumper and Might-E-Tug are
provided as figures 7, 8 and 9.  The specifications included:

220 castor carts  (Toter ACC90) – generally allotting 1 tote per 5 beds in long term care
and 1 tote per 4 beds in acute care.

� 90 gallon volume
� extra heavy duty
� 35.0” X 27.0” X 47.25” (L x W x H)
� Gray body
� Blue lids
� 10” non marking back wheels with 10 year warranty
� 4” front castor wheels
� Modified pull bar kits
� 5 – drain holes in the bottom of each cart complete with removable plugs (Drain holes

were plugged to prevent leakage from plastic bags dripping onto floors during
transportation of totes and would need to be removed during cart washing.)

� Lids must have drawer handles attached about 4” wide.
� Must have easy hitching assembly that replaces the swivel hook connection.
� Must be compatible with automated unloading system.

Note: the last 3 specifications listed were modifications requested specifically by the task
group as we were modifying a system used for recycling to a system used to collect
soiled linen.

Lifters or unloaders:

� 2 only Toter 3063-ST-4332, 67.5 Stationary Lifter with a positive positioning
hydraulic valve

� Dump height 67.5”
� Load rating 350 lbs
� 208/230/460V three phase, 2 horsepower electric motor.

� 1 only “Rover” unloader
� dump height 67.5”
� load rating 350 lbs
� 208/230/460V three phase, 2 horse power electric motor
� towable unit c/w 30 feet extension cord and electrical plug.
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Spares for the above:

� positive positioning hydraulic valve
� electric motor complete with hydraulic pump
� repair kits for all hydraulic pumps, valves and cylinders.
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The group also had to find suppliers for the electrically motorized cart puller and storage
trailer.  This proved to be more of a challenge.  Initially, a four-wheeled scooter with a
modified hitch was trialed to pull trains of totes, knock down carts and clean linen carts.
However, it was found over time that the motor was not powerful enough to handle the
load.  The scooter was returned.  We then purchased an industrial machine “The Blue
Giant” to move wheeled equipment on the ground floor only.  This was found to be an
effective towing machine but staff felt it was a potential hazard for staff, patients and
visitors due to its size and speed.  It also could not be used on first floor to collect totes
from areas such as emergency and could not be used at Dufferin Place due to its size.

Materials Handlers Inc. then introduced us to a prototype called the “Might-E-Tug”
which was designed to pull carts or other wheeled equipment.  With a few modifications
to the product, it was felt that this would suit our needs.  Because of its compact size we
were able to use it in areas such as emergency, medical imaging and Dufferin Place.  The
modifications made included:

� Lengthening the handle to allow the operator to walk beside the Might-E-Tug with
his/her shoulder in a more neutral position versus tending to walk ahead of it with the
shoulder in extension and external rotation (pulling).

� The bottom front edge of the battery box to be angled back to reduce the risk of
catching the operators heel.

� Adjustments to the speed control to attempt to match the walking pace of the
operator.  This was critical to ensure staff walked beside the Might-E-Tug versus
“pulling” it.

We have found the “Might-E-Tug” very effective and no longer use the “Blue Giant”
which is currently up for sale.  We are currently considering use of the “Might-E-Tug”
for transporting food carts as well but this will require modifications to the hitch.

The 48 foot highway trailer that was initially proposed to store the full knock down carts
was not purchased.  After many meetings amongst the task group, it was determined that
the renovations in the loading dock area that would accommodate the trailer would not be
financially or practically feasible.  The original plan was that the trailer would be used to
store full knock down carts awaiting pick up from Cumberland Laundry.  However, this
would add transportation steps in the process (loading carts into the trailer, removing
them from the  storage trailer and reloading them into another trailer).  We then
considered a trailer exchange in collaboration with Cumberland. However, drivers felt
that disconnecting an empty trailer and hooking up a full one would be problematic.  It
would also affect the availability of the truck bays in the loading dock.  Drivers were also
concerned that the load would not be properly secured by distribution staff  loading the
trailer.

In the end, it was found that there was adequate storage space on the loading dock to
accommodate the knock down carts awaiting pick-up.
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4.0 Site Planning/Installation

During the trial phase of this project, the dumper was located in the storage area on the
ground floor.  This area had a high enough ceiling to accommodate the dumping process.
However, this location increased the travelling distance for pushing carts.

The original storage area for full knock down carts, located at the end of the hall going to
the loading dock was chosen as the new “dump” room.  The ceiling required modification
to accommodate the height of the totes when being dumped.  Taken into account for the
ceiling renovation was:

� The location of lighting, heating ducts, overhead pipes and sprinkler heads
� Traffic pattern in bringing totes into to be dumped and removing full knock down

carts.

The maintenance department made the renovations before the arrival of the 2nd dumper to
allow it to be installed directly into that room.  Once it was operating, the dumper that
had been on loan was then moved to Dufferin Place.  In ordering the dumpers, we had to
ensure that the controls were on the correct side of the device to suit the area being
serviced.

At Dufferin Place, the plan had been to have the dumper located on the loading dock.
However, it became apparent that renovations to the roof and expansion for storage space
would not be feasible.  We were fortunate to find a large housekeeping room with direct
access to the loading dock with a ceiling that could be modified for the height
requirement.  Without the dumper on the loading dock, there was adequate space to
accommodate the full knockdown carts awaiting pick-up.  Maintenance staff  were again
commissioned to make the renovations taking into consideration the location of lights,
sprinkler heads, overhead pipes and beams.
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5.0 Training and Education

Most of the staff involved in the project had been exposed to the equipment during the
trial period.  Distribution staff who are responsible for transporting totes and dumping
them (in the main hospital area) were trained initially by Terry Wagstaff and later by
Shelley Boese.  The task of collecting totes and dumping is assigned to 2 workers and
therefore, if someone is new, they can rely on their co-worker for assistance.  New
employees are provided with training in the use of this equipment as part of their
orientation.

The housekeeping staff  working at Dufferin are responsible for transporting and
dumping totes.  Linda Fearn, the housekeeping supervisor developed a training package
that incorporates digital photos to illustrate the step by step process.  Again, new staff are
provided with specific training on orientation.

Material Handlers Inc. has since developed a training manual highlighting safe operation
of the equipment.  However, each facility should consider their specific needs when
developing training programs and materials.
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6.0 Surveys

A survey was sent to the staff on 6th floor and those involved in the initial trial of the
system February of 1999.  All 20 surveys were completed and indicated very positive
support of this new method.  In December 1999, a survey of the traditional method of
linen collection was conducted in sample areas throughout the hospital who did not have
the “bagless system” in place.  32 of 50 surveys were completed.  In January 2001, a
survey of the new system was conducted.  105 of 150 surveys were completed.
Generally, 77% of those completing the survey rated the new system as excellent to good
while only 12% of those responding indicated that the traditional system rated as good.
The surveys and results are presented as Appendices F.1, F.2, F.3, and F.4 in
chronological order.

� F.1 Survey of Bulk Collection System – February 1999
� F.2 Survey of the Traditional Method – December 1999
� F.3 Survey of Bulk Collection System – January 2001
� F.4 Survey of Bulk Collection System – December 2001

A final survey of staff was conducted in December 2001.  215 surveys were sent to all
team leaders, distribution and housekeeping.  88 Surveys were returned.  Overall, 30%
responded that the system was excellent and 64% reported it to be good.  Six percent
rated it as fair and no one rated it as poor. An additional question was asked on this
survey asking if employees felt the system made their job less physically demanding.  77
of the 88 respondents replied, 67 stating yes, 8 indicating no change and 2 reporting an
increase in physical demand.



37

7.0 Project Challenges

Presented below is a list of the concerns and issues that arose over the course of the
project in a somewhat chronological order.
� Collecting baseline statistical data to provide to WCB in application for funding.
� Dealing with the delay in the release of funds from WCB.  Many of the clinical areas

were anxious to have this system implemented in their area.
� Finding suitable space for the storage trailer, analyzing the renovation possibilities

and then eventually finding space on the loading dock to store the full knock down
carts.

� Planning for the ceiling renovations to accommodate the dumpers.  In Dufferin, the
opening size was limited by light fixtures and sprinkler heads and therefore was
barely large enough to accommodate the dumper. This restriction required that the
tote lids be left closed for the dumping process (this practice is now consistent at both
sites).  However, at Dufferin if the lid is left open for dumping, the tote catches on the
ceiling and gets stuck.

� Finding a “dump room” at Dufferin.  The original plan was to have the dumper on the
loading dock but the ceiling/roof could not be renovated.

� Taking delivery and finding temporary storage for 200 totes.
� Finding space in each area to stage both the empty and full totes.
� Determining the number of totes required for each area.  In extended care we allowed

for 1 tote per 5 beds.  In acute care we allotted 1 per 4 beds.
� Finding a suitable option for garbage collection in extended care where traditionally

garbage was collected alongside the dirty linen.  Staff did not want to take 2 separate
containers to the bedside.  This is still an ongoing issue for some areas, although most
have chosen to simply usego with a separate garbage container.

� Finding a suitable towing device.  We first tried the 4 wheeled scooter, then the “Blue
Giant” and finally the “Might-E-Tug”.

� Implementing a system to wash the totes while awaiting the installation of the cart
wash.

� The unanticipated increase in workload for distribution staff related to collecting and
dumping totes.

� Coordinating the pick up and delivery of clean totes to meet the demand on each unit.
� Pushing bags into carts because the tote is wider than the knock down cart that the

bag is being dumped into.
� The need for guarding on the dumping equipment after determining potential pinch

point hazards and the need to protect workers.
� The need for guarding on the dumper control.
� Developing and posting a lock out procedure for the dumper.
� Having to re-consider the orientation of the controls on the dumper from an east/west

to a north/south orientation.
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8.0 Conclusions

8.1 Injury Statistics

Over the course of the project, the method of collecting statistics has changed.  Since
2000, the region has collected more detailed information regarding causation for MSI’s,
breaking it down into: overexertion, patient transferring, patient repositioning, falls
response and material handling.  The overall MSI statistics for the occupational groups
considered in this project are presented as Appendix D.  Note that there has been a
significant reduction in the number of incidents.  Although the original proposal
suggested that the implementation of this project would result in a reduction in overall
MSI’s it is difficult to assume what portion can be attributed to this intervention.  The
facility has also implemented many other injury prevention initiatives such as installation
of ceiling lifts, purchase of new beds and replacement of some major housekeeping
equipment.  Therefore, this section of the report will focus on the injuries specifically
related to linen handling.  These statistics are presented in table 6.

At the end of the 2001 calendar year, we have had one full year with this “bagless”
system in place hospital wide.  There have been no reported linen handling injuries
within the parameters of this project during this time period.
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Table 6: Linen Handling
Injuries/Occupation 1997 - 2001
Pre and Post Intervention

1997 1998 1999
Occupation Incidents Shifts lost Wage loss  Incidents Shifts lost Wage loss Incidents Shifts lost Wage loss

Long Term Care Attendant 2 4  $       384 0 0 1 4  $    388
Licensed Practical Nurse 1 0 1 0 1 0
Registered Nurse 1 0 0 0 0 0
Housekeeping 3 70  $     2,769 3 120  $     5,882 1 0
Distribution 3 36  $     2,893 1 11  $     1,112 1 0

TOTAL 10 110  $  6,046 5 131  $  6,994 4 4  $     388

2000 2001
Occupation Incidents Shifts lost Wage loss Incidents Shifts lost Wage loss

Long Term Care Attendant 1 0 0 0 0
Licensed Practical Nurse 0 0 1 0 0
Registered Nurse 0 0 0 0 0
Housekeeping 4 92  $     6,827 0 0 0
Distribution 0 0 0 0 0

TOTAL 5 92  $  6,827 1 0 0

In reviewing the linen handling injuries for 2001, note that the single linen handling injury that was sustained in 2001 was
related to “removing and lifting isolation dirty laundry bag into large gray bin”.  This area of practice is not part of the World
Without Linen Bags project.
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8.2 Cost Effectiveness Analysis

In 97/98, a total of 1,897,323 lbs of dirty laundry were produced in both the main hospital
and Dufferin place combined.  This averaged to 5,198 lbs per day and translated to 325
linen bags being collected per day (based on each bag weighing an average of 16 lbs).
We currently produce an average of 6400 lbs per day.  If we were still using the
traditional method of linen collection in bags, this would result in 400 bags per day being
collected.  Our original proposal suggested that each year linen bag handling involved
237,000 lifts; assuming that nursing would lift the bag once when removing it from the
wire rack and distribution would lift the bag once in collecting it in the knockdown carts.
This figure did not include the lifting that would have been done at the laundry facility.
Based on our current poundage, the lifting per year would be predicted to be 292,000 lifts
if using the old system.

The cost of implementing this system has been $147,000 in equipment and renovations.
There has been an increase in the annual operating costs: $7200 for plastic bag liners for
the totes and $9,216 (salary of $18.04/hour plus relief costs and benefits) for the 0.2 FTE
distribution staffing for the increased workload associated with dumping totes.  The
original proposal identified $30,960 in operating costs associated with the
implementation of this project that would be absorbed by the organization and not
included in the $147,000.  These costs were related to the plastic liners and the labour
costs associated with the implementation and management of the project.

Cost avoidance for this project is listed below:

Elimination of linen handling injuries (based on the averages of wage loss benefits in
previous years 1997 – 2000) = $5064 annually

Elimination of laundering dirty linen bags.  6400 lbs per day  produces 400 bags
weighing 8oz. each results in 200 lbs of laundry charged at $0.82/lb.  Cost avoidance for
1 year = $59,860

Total annual cost avoidance = $64,924 minus annual operating cost of $16,416 yields
a savings of $48,508 annually.  Therefore the pay back on the initial investment of
$147,000 is under 4 years.

The warranty on the totes and dumper is for 1 year parts and labour with 10 years on the
rear wheels of the totes. The life expectancy of the dumper is 15 years and 20 years for
the totes.  The Might-e-Tug is expected to give 5 years of service before any maintenance
is expected other than battery replacement and tires, which is expected every 1 to 3 years.
The cost of battery replacement is $375 per pair.

The benefits realized by Cumberland Laundry Society have not been documented in this
report.  Actual injury statistics were not available.  However, anecdotal reports from Mr.
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Mike O’Brien (Manager of Cumberland Laundry) indicate substantial reductions in
shoulder and back injuries for employees who work on the dirty linen sort table.

8.3 Final Ergonomic Evaluation

Karren Behiel, ergonomist for the WCB Vancouver Island area and Brian Kossey, Safety
and Ergonomics Advisor for the Vancouver Island Health Authority were asked to assist
in the final evaluation of this system.  Their recommendations have been included in the
recommendations section of this report.

The object of this evaluation was to identify the risk factors for musculoskeletal injury
(MSI).  Some risk factors for MSI are also issues of convenience and efficiency.  In most
cases, a complete risk factor assessment had not yet been conducted at the time of this
report.  With the exception of some situations, the factors identified in this evaluation are
considered ‘bugs’ that have been or will be worked out of this prototype in order to attain
the systems full capability in injury reduction and increased efficiency.  As such, the risk
factors identified should not be viewed as a complete list, but rather the major concerns
observed. It should be stated that the overall risk of soft tissue sprains and strains (MSI’s)
have been reduced with the implementation of the new bagless system.

The evaluation is divided into four parts.
� Part I:  The comparison between the major ergonomic concerns with the old,

manual linen collection system and the new, automated bagless system.

� Part II:  Identifies the ergonomic risk factors that could increase the risk of
musculoskeletal injury with the new, bagless system.

� Part III:  Outlines ergonomic considerations.  These considerations may pose a
minimal risk of MSI, but on the most part are considered to be concerns of
efficiency and convenience.

� Part IV:  Identifies areas of concern that may increase the risk of injuries other
than MSI, such as from sharps or pinch point injuries.
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� PART  I     Ergonomic Comparison between the ‘Old’ and ‘New” Systems

OLD SYSTEM
MANUAL HANDLING OF BAGS

NEW SYSTEM
AUTOMATED “BAGLESS” SYSTEM

1. Manual handling of empty and full laundry
carts to and from the bag storage area in each
department.

1. Manual handling of empty and full totes still
occurs to and from temporary storage areas in
each department.

OLD SYSTEM
MANUAL HANDLING OF BAGS

NEW SYSTEM
AUTOMATED “BAGLESS” SYSTEM

2. Lifting and tossing full laundry bags into the
temporary storage in each department.  The
physical nature of this step was an area of
concern for many workers.

2. The new system has completely eliminated  the
manual handling of individual bags.
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3. Manually lifting and tossing full bags into the
knockdown rack was considered a high-risk
task (from NIOSH & WCB Assessment) and
accounted for some of the musculoskeletal
injuries reported.

3. Manual lifting and tossing has been completely
eliminated with the new system.  Instead, the
totes are automatically dumped into the
knockdown racks as the last step before transfer
to the loading dock.

  

4. The manual push/ pulling of full racks from
each department to the truck loading storage
area often resulted in the worker pushing/
pulling full racks over an estimated distance of
130 meters.

4. Manual pushing and pulling of linen from each of
the departments has been eliminated.  Instead, the
totes are gathered from temporary storage,
connected together and towed in a ‘train’ to the
laundry area.

5. Manual emptying of linen bags was followed
by manually sorting linen before washing.

5. Manual emptying of linen bags has been
eliminated with the new system.  Instead, entire
knockdown carts are automatically dumped into a
transport cart and sent down a conveyor where
the laundry is manually separated before washing.
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PART II     Ergonomic Risk Factors Affecting the Risk of
Musculoskeletal Injuries

1. Manual lifting of linen bags.  Although virtually all of the manual handling of linen
has been eliminated for the laundry staff, some areas in the hospital were not able to
go to the full sized totes due to space confinements or administrative concerns.  These
bags are being handled by small groups of nursing and housekeeping staff.  The areas
are the operating rooms, imaging and the nursery.  The process for linen collection for
the operating rooms is depicted below.

Manual Push Tying Bag Lifting into Tote

The NIOSH lifting analysis reveals the following:

Task Average Weight (kg)
estimated NIOSH Recommended Weight Limit

Beginning of Lift End of Lift
Lifting the laundry
bag from the floor
into the tote

6 kg 18 kg 8 kg

It should be noted that the weight of heavier bags is beyond the 8-kg weight limit for the
end of the lift.  This will put a portion of healthy workers at risk of injury.  Investigating
the variables of the lift have helped identify two concern areas when lifting the linen
bags.  These are:

� The distance the worker must hold the bag away from the body (25cm), and
� The vertical height of the hands when lifting the bag into the tote (165cm).

2. Awkward posture of the shoulder/
elbow while using the controls to
operate the tugger. It appears that the
tugger controls were designed for the
operator to walk backwards.  Due to
the high degree of visibility required
in the healthcare application, the
operator must walk forward.



45

Walking forward however, promotes awkward posture of the shoulder and elbow.
This could result in cumulative damage to the tissues of the shoulder and elbow
joints.

The angle of shoulder extension is approximately 20 degrees and is maintained for
less than 2 hours cumulative duration per shift.  Although the “WCB Ergonomic Risk
Factor Worksheets” does not consider shoulder extension for risk of MSI, workers
reported discomfort in both joints from extended periods of tugger use.

3. Some manual push/ pulling of full totes and knockdown carts does still occur.
a) Manual transport of full totes occurs:

� in confined areas where the tugger becomes difficult to operate,
� transferring totes in and out of the elevator,
� transferring totes in and out of the dumper room, and
� for more efficient collection in some areas.

b) Manual transporting full knockdown racks occurs when transporting full racks
from the dumper room to the truck loading dock.  The force requirements to move
these racks are the same as with the old system.  These forces are outlined in the
table below.

INITIAL FORCES (kg) – 7.6 m push SUSTAINED FORCE (kg) – 7.6 m pushTASK
Measured Recommended Measured Recommended

1 Full Knock-down
Cart 11 75% - 22

90% - 19 6 75% - 13
90% - 9

The above results for the Snook and Ciriello Push/ Pull Analysis indicate that
push/ pull activities can safely be performed by 90% of the female population.
Also, due to the modifications made to accommodate the dumper for the new
bagless system, the transfer distance of the knock-down carts has been reduced
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from 130m to 25m.  Without this reduction, the tugger would be used to transport
the knockdown carts.

4. Static grip of the controls while using the tugger.  This power was assessed by the
WCB’s “Worksheet B”(see Appendix G). Gripping the tugger fails to consistently
meet the force, posture and duration requirements and therefore risk of injury due to
gripping is minimal..

5. Manual carrying and lifting of linen to the totes.  Although all manual carrying of
linen for the laundry workers has been eliminated, some manual handling does still
occur for the nursing and housekeeping staff.  The totes in the new system are easy to
move and small enough to position in individual rooms, but some workers continue to
carry the linen to the tote positioned in the hall.  This manual carry is usually
performed over a distance of less than 15 m with the worker holding the soiled linen
away from the body.  The outstretched carry can increase the risk of injury to the soft
tissues of the shoulder and back.
When using the WCB’s “Worksheet A” (see Appendix G), the risk of injury does not
meet the requirement to pose a moderate risk of injury.  As such, the risk of injury to
the worker from this task is considered low.

6. Hand force to hold the tugger down with longer tote-trains.  The increased weight
associated with hooking a larger number of totes together causes the tugger to ‘pull’
up and back.  This requires that the operator apply a downward force to the tugger
when in operation.

Long Train Downward Force
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PART  III     Ergonomic Considerations

Each of the factors considered here are viewed as ‘bugs’ that have been or must still be
worked out of the system to attain the full level of injury reduction and increased
efficiency.  The elements identified will at most, pose a minor risk of MSI.

1. The manual push/ pull of totes was outlined above.
An additional manual-handling situation arises when
sliding/ pushing totes flush against the wall for
temporary storage.  The frequency of this task depends
on the storage space available and skill of the driver.
The task poses a low risk of injury.

2. Manually connecting totes.  The totes must be
manually connected together by grasping the hitch
connection on each tote in order to join them together.
The height of the hitch is 15 – 22 cm above the ground.
The force required to manually connect empty totes is
extremely low.  The concern arises when pulling 2-4
full totes to connect with the tugger due to the awkward
shoulder and back posture required.

3. Manually tying bags.  Workers must manually tie approximately 100 bags per day at
NRGH.  Although the task of tying is not considered to be physically demanding, it
may be considered repetitive and becomes difficult when the totes are over filled.

4. Manually opening doors while operating the tugger train.  Many manually operated
doors are present on the laundry collection route.  Although opening the doors while
‘driving’ the tugger is considered a low risk of injury, it can be a source of frustration
and affects efficiency.
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PART  IV     Other Concerns

1. Concerns arise with the over filling of totes. Linen in
overfilled totes can contaminate surrounding and
elevator walls during temporary storage and transport.

2. A substitute portable dumper was purchased to use as a back up for when
maintenance is being performed on the main dumper.  Some workers have reported a
concern of tipping when lifting heavier totes with the portable dumper due to the
decreased stability of the base.  This issue has been addressed by the supplier with
counter weights being added to the frame for added stability.

3. Pinch points while using the dumper.  Some risk of hand or limb pinching was
identified as a potential hazard for injury and guarding was required and has been
implemented.

4. Manual handling of bags while in the knockdown carts puts the operator in
unnecessary contact with the linen.

5. Manual assistance when dumping heavier totes.
Dumping heavier totes has resulted in the rare occasion
where a slight ‘push’ of the lifting tote is required to
assist the tote in getting past a point in the lift. The
weight limit suggested for the totes is 315 lbs while the
weight limit for the dumper is 350 lbs.   On further
investigation of this occurrence, the tote in question
was from the food services area and was full of wet
laundry.  The frequency of pick up for this area has
been increased and this is no longer an issue.  The
guarding that was implemented also prevents the
worker form reaching in while the dumper is in
operation.



49

8.4 Recommendations

This method of linen collection has been effective in meeting the specific needs of this
facility.  When considering the implementation of this system in other facilities a number
of requirements and issues need to be addressed:

� The space for staging empty and full totes in each clinical area using the system.  Our
acute care areas have space to stage 4 totes.

� The availability of elevator space and time.  Our elevator has the capacity to hold 5
totes at a time.  A larger elevator would result in increased efficiency.

� The corridor width and traffic patterns in the hallways
� Whether or not the laundry facility is on or off site.  Having an onsite laundry would

allow totes to be dumped directly onto a sort table/conveyor and eliminate the steps in
loading and transporting knockdown carts.

� The volume of laundry generated in each area to determine the size of tote that would
meet the needs.

� The availability of a “dumping room” with adequate ceiling height.

The recommendations presented below are in summary to the overall experience with this
project.

� Ideally, the width of the totes should match the width or be slightly narrower than the
knock down carts being dumped into.  Knock down carts are 21 inches wide and totes
are 26 inches wide.  Matching these dimensions would minimize any manual pushing
of soiled linen into the knock down cart.  Because we use the knockdown carts for
other purposes  (return of clean linen and deliveries to the units) changing them
would not be a feasible option at this point.

� Improve the connecting mechanism on the totes so that the workers do not have to
bend to lift the “hitch” each time.  If the hitch was not flush with the tote, the worker
may be able to use their foot to lift and connect it versus bending.  Hooks and keepers
are positioned to provide maximum tow-ability together with maximum stability.
They are also designed to prevent disconnection while the carts are halted during
transportation.  The manufacturer does not recommend re-positioning.  A simple
reaching stick/hook may be useful tool to assist with coupling.
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� Change the lid design to allow staff to drop laundry in without opening the lid
(perhaps a slotted louvered design).  The number one complaint from nursing staff
regarding this system was opening the large lid while carrying an arm load of dirty
linen.  Staff have been encouraged to keep the lids open when stripping beds to allow
easy access.  For smaller items such as towels, it is much easier to partially lift the lid
with one hand and place these items into the tote with the other.

� Consider a molded handle on the side of the lid versus adding a metal “D” handle
with rivets.  These add on handles are not sturdy enough and several have broken off.
The rivets/scews used to attach the handles have also caused some problems in
tearing the plastic liners when dumping.

Gripping Totes from the Front

Existing Front Design Existing Rear Handle

A molded handle on the lid would also improve hand positions when gripping the
front of the totes to maneouver them.

� The tote manufacturer, Toter, has placed a label on the tote with restrictions in automated
transport. The label states:

Lid Handle

WARNING: While Pulling Caster Carts
� Use on smooth surfaces only
� Pull carts by front metal pull bar
� Do not pull by motorized vehicles
� 3 carts suggested maximum pull
� Do not pull over steps or uneven surfaces
� Do not use on inclines
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The manufacturer has provided this explanation for the warning: The totes were originally
designed to be used for trash, sometime wet garbage, mostly in an outdoor environments,
parks and at curb sides.  This warning label was placed on the totes to avoid having them
hooked up to a motor vehicle or tractor and pulled over rough terrain.  Under these
conditions, pulling more than 3 at a time would be considered unstable.  However using the
totes indoors, on flat even surfaces has eliminated the need for such a warning.

� Limiting the number of totes transported using the tugger depends on the skill of the worker
as well as the configuration and size of the corridors and the traffic pattern.  For example, at
Dufferin Place where there are several tight turns, doors and residents in wheelchairs, we
have limited the number to be towed at one time to a maximum of 4.  However, in the service
hallway in the main hospital, workers tow up to 10 totes at a time.  Architectural features
such as angled walls around corners and convex ceiling mirrors make handling long trains
easier and safer.

� A small ride-on tugger may be beneficial in some facilities depending on the size of
the facility and the traffic patterns.  However the device must be powerful enough to
handle the volume and weight of the totes and carts.

� The handle design of the Might-E-Tug could be modified to allow the operator a
more neutral hand/forearm posture when operating the switches.  This may also
minimize the tendency for workers to walk ahead of the Might-E-Tug, which
increases trunk rotation, shoulder extension and external rotation.  The handle has
been lengthened from its original design but further lengthening would increase the
turning radius and take up more space in already cramped elevators.

Current Design Possible Design Option

Angled
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Initial Design Current Design

� When pulling longer trains of totes there is a need for the operator to apply a
downward pressure on the handle of the Might-e-Tug as it has a tendency to tip.
Adding “anti tip bars” would reduce or eliminate this tendency.

� In long term care areas consider using a different colored tote for garbage collection.
These totes could be dumped in a similar fashion thus eliminating manual handling of
garbage bags.

� A suggestion was made that dirty linen be dumped into a dumpster that would be
picked up by the laundry service thus eliminating the transportation of carts onto the
truck.  In this facility however, the knock down carts are also used to transport clean
linen back to the site.  Therefore, this concept would not be feasible in this situation.

� Currently, the distribution staff  tie 90-100 bags of linen each day.  Sometimes these bags are
difficult to tie as they have been overloaded.  Staff on each floor should be responsible for
tying the bags when the totes are full.  This would result in less overfilling of totes and
distribution of the task amongst more workers.  An attempt was made to identfy fill marks on
the totes with yellow hash mark tape.  This was unsuccessful.

� When dumping bags into the knockdown carts the 3rd bag should be placed at the far end and
the fourth bag in the near end of the knock down cart.  This technique results in less physical
handling and pushing bags into place.

Support  Wheels

Extend
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� In some areas of the hospital and Dufferin Place there are doors in place for patient security
reasons.  These present as obstacles when maneuvering trains of totes.  Ideally, an automatic
mechanism to hold the door open for a brief period would be beneficial but may not be
feasible due to cost and patient safety reasons.
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March 3, 1999

CENTRAL
VANCOUVER
ISLAND HEALTH
REGION

Grants & Awards Coordinator
Workers' Compensation Board
8100 Granville Avenue
Richmond, BC V6Y 3T6

Dear Sir/Madam,

Nanaimo Regional General Hospital
Central Health Area
1200 Dufferin Crescent
Nanaimo, B.C. V9S 2B7

Admin Tel (250) 754-2141 Fax
(250) 755-7633

It is my pleasure to provide a letter of support for the funding grant request being submitted by
employees of Nanaimo Regional General Hospital for a new "bagless" laundry collection
system. The development of this new system has been a multidisciplinary effort for which all
involved are to be commended. There is no doubt in my mind that implementation of this
system will have a dramatic impact on the working environment and health of our employees.

I strongly support the implementation of this system and hope that your organization will provide
the funding to kick off what I believe will be a major improvement in our industry.

Yours truly,

Gene Freeborn
Vice President, Operations
Nanaimo
Central Vancouver Island Health Region

GF/cjm

cc: H. Compeau

'Healthy People and Healthy Communities'

Appendix A.1
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CENTRAL
VANCOUVER
ISLAND HEALTH
REGION

Nanaimo Regional General Hospital
Central Health Area
1200 Dufferin Crescent
Nanaimo, B.C. V9S 2B7

February 8, 1999

Mr. Terry Wagstaff
Linen Handling Risk Management Working Group
Nanaimo Regional General Hospital
1200 Dufferin Cres.
Nanaimo, B.C., V9S-2B7

Dear Mr. Wagstaff

RE: Letter of Intent for Funding Proposal
Risk Management: Soiled Linen Handling

The Joint Occupational Health and Safety Committee at Nanaimo Regional General
Hospital has reviewed the attached draft letter of intent and would like to congratulate
your group on their innovative approach to this industry wide problem with linen
handling. The issue of laundry bags, hampers and repetitive lifting has been raised many
times and various temporary solutions have been proposed. However, in all previous
cases, the risks associated with lifting and handling of bags remained a problem. Your
suggested approach appears to effectively address many of the risk factors associated
with linen handling and the Occupational Health and Safety Committee fully endorses
this proposal. We look forward to future developments with this project and offer our
support in your endeavors.

Sincerely,

Tracey Newlands
Chairperson
Occupational Health and Safety Committee

'Healthy People and Healthy Communities

Appendix A.2
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PROVINCIAL OFFICE - VANCOUVER SITE
2006 WEST 10TH AVENUE
VANCOUVER, BC, V6J 4P5

TEL: (604) 734-3431
FAX: (604) 739-1528

HOSPITAL
EMPLOYEES"
UNION

February 17, 1999

Terry Wagstaff
HEU OH&S Committee Member
Nanaimo Regional Hospital
1200 Dufferin Crescent Nanaimo,
B.C.
V9S 2B7

Dear Mr. Wagstaff-.

Re: WCB Finding Solutions Funding Proposal - Nanaimo Regional Hospital

The Hospital Employees' Union supports the funding proposal for $223,960 to the WCB
Finding Solutions in exploring and implementing engineering controls to eliminate the
repetitive tasks in handling soiled linen in your laundry department. Further, I have spoken to
Mike O'Brien, General Manager at Cumberland Regional Laundry who explains the interface
systems with the regional laundry facility.

We are also encouraged to the possibility of any successful redesign as a template on soiled linen
handling at other health care facilities.

We would like to see quantitative reduction in the number of injuries and qualitative and
subjective changes in the working life of our members. We want genuine involvement of front
line workers in the decisions of the redesign and measurable evaluation on sustainable
outcomes.
Please provide Bonnie Youngman, HEU servicing representative and myself with updates of the
project at intervals during the implementation.

If I can be of further assistance, please call me at 734-3431 L 265

Yours truly,

1-
11

cc Chris Allnutt
Janet Fairbanks
Catherine Jeffrey
Bonnie Youngman

FRED MUZIN President o CHRIS ALLNLITT Secretary-Business Manager - MARY LAPLANTE Financial Secretary

The BC Health Services Division of the Canadian Union of Public employees
1-@
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P.O. BOX 490, 2950 ULVERSTON AVENUE,
CUMBERLAND, B.C. VOR-1S0 PH-

336-8677 a FAX: 336-2962

February 22,1999

Mr. Terrance Wagstaff
Distribution Supervisor
Nanaimo Regional General Hospital
Central Health Area
1200 Dufferin Crescent
Nanaimo B.C.
V9S2B7

Re: Healthcare Worker Safety Project

On behalf of the Cumberland Regional Hospital Laundry, I am writing to support the
"World Without Linen Bag" system.

The elimination of employees having to dump linen bags, would be an asset to the whole user
industry.

As the Cumberland Regional Hospital Laundry is actively participating in the "Bagless System"
we recognize the importance for change in tins aspect of the processing of soiled linens.

Mike O'Brien
General Manager
CRUL

cc
P.Darcy WCB

Appendix A.4





Campeau, Hank
From- L’Heureux, Rhon
Sent:                  Friday, March 05, 1999 12:23 AM
To:                    Compeau, Hank Cc:
Wagstaff Subject:               Risk Management,
Soiled Linen Handling

We at the NRGH-BCNU Worksite support the proposal to reduce risks associated in handling soiled linen handling at Nanaimo
Regional General Hospital.

We are in support of a better method that reduces potential risks related to musculoskeletal injuries to employees within Nursing,
Housekeeping and Distribution.

The benefits associated with this proposal, if implemented would far out weight the (rest of injury claims.

Rhon L'Heureux
BCNU
Steward Co-ordinator
NRGH Worksite
OH&S Member

I
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CENTRAL VANCOUVER ISLAND
HEALTH REGION

March 1, 1999

Nanaimo Regional General Hospital
Central Health Area
1200 Dufferin Crescent
Nanaimo, B.C. V9S 2B7

Attention: Grants & Awards Coordinator
Workers' Compensation Board
8100 Granville Avenue
Richmond, B.C.
V6Y 3T6

Dear Sir/Madame

Enclosed you will find our letter of intent in support of our request for a funding grant.
We believe that the plan demonstrates the value of collaborative problem solving
amongst the innovative employees of NRGH. We trust you will agree that the proposal
has merit.

We also enclose a copy of a Linen Collection Assessment completed by Tracey
Newlands, our resident Occupational Therapist to enhance your understanding of the
issues and the proposed solution.

We look forward to your response.

If you require further information, please contact:

Hank Compeau
Director of Patient & Resident Comfort Services
Nanaimo Regional General Hospital
(250) 755-7925

Hank Compeau
Director, Patient & Resident Comfort Services

'Healthy People and Healthy Communities'

Appendix B (15 pages)









1999 Finding Solutions
Funding Proposal

RISK MANAGEMENT
"A WORLD WITHOUT LINEN BAGS"

Letter of Intent

1. What are the needs/issues being addressed and what benefit will result'!

Issues:

The Healthcare industry suffers an excessive rate of work related Musculoskeletal Injury. Nanaimo
Regional General Hospital is no exception Soiled linen handling is seldom identified as a main causal
factor in investigation of specific injuries. However it is believed that the annual 237,000 repetitions of
lifting a soiled linen bag at NR.GH (3.8 million pounds) contribute to the cumulative risk of MSI shared by
Nursing, Housekeeping and Distribution personnel. Over the years attempts to address the issue have
included transfer of duties, smaller bags and modification to hamper design. The outcome of these various
fixes has been to concentrate some of the work on a smaller number of employees, and reduce the average
weight of a soiled linen bag while increasing the number of unsafe lifting repetitions.

Proposal:

The proposal is focused on borrowing from a material handling system designed for the recycling industry
and modifying it to meet the needs of soiled linen handling in healthcare. (See attached Linen Collection
Assessment)

By developing such a bulk soiled linen handling system, supplemented with a mechanical lifting device, we
propose to eliminate the risk associated with an annual total of 356,000 lifting repetitions. (NRGH 237,000
+ Cumberland Regional Hospital Laundry 119,000)

Benefits:

The potential benefits associated with successful implementation of our proposal include

2

Reduce risk of NISI for over 650 healthcare workers.
Eliminate 356,OW lifts (NRGH & Cumberland Regional Hospital Laundry)
Reduce risk of Blood & Body Fluid Exposure linked to handling linen bags
Potential to establish a new industry standard for soiled linen handling which would enhance
workplace safety, for over 50,000 healthcare workers.

What are the objectives of the project?

The successful implementation of this project will eliminate or substantially reduce the
Musculoskeletal Injury and Blood & Body Fluid Exposure risks identified in our risk
assessment of current soiled linen handling practices through the effective use of
engineered controls.
We anticipate that through the development and implementation of an ergonomically sound
mechanical soiled linen handling system, we will produce a measurable reduction in incidence and
severity of lost time injuries in the Nursing, Housekeeping and Distribution job classifications.





3. How will the project be conducted?

'The project will be conducted at Nanaimo Regional General Hospital including the Dufferin Place long-
term care facility

Year I
Install the bulk soiled linen handling system throughout the facility.
Fine-tune the operations system to maximize efficiency for all parties.
Develop space for marshalling containers and mechanically transferring soiled linen to transport carts.
Monitor incidence and severity of injuries.
Evaluate the impact of the revised system at NRGH & at the CRHL.

Year 2
Continue to monitor injury statistics
Conduct hospital & laundry evaluation of the new system
At the end of the second year, @a comprehensive report on the outcome of the project will be prepared
for publication.

Project participants include all Housekeeping, Nursing and Distribution personnel assigned to the areas.
(When implemented hospital wide 650 workers)

'The Distribution Supervisor, Mr. T. Wagstaff with the assistance of other project team members
will coordinate implementation of the project.

4. What is the proposed analysis / evaluation plan?

At each evaluation point, injury statistics will be compared to baseline data. Ergonomic assessments of the
various tasks associated with the current system will be compared to a similar assessment of ft new system.
In addition, prior to hospital wide expansion of the project, a subjective survey of employees at risk will be
included in our assessment of the new system.

5. What are the anticipated outcomes of the project and how will they be of benefit to workers and
employers in B.C.?

Success of the project at NRGH should lead to implementation of the redesigned soiled linen handling
practices across the province in the healthcare industry. Measurable MSI & B&BFE risk reduction will
result in a safer workplace environment for over 50,000 B.C. healthcare workers. (Provincially we estimate
the elimination of 20,000,000 lifts)

The employer and the public who fund healthcare will enjoy the financial benefits associated with
reduction of incidence and/or severity of injury on the job. Such cost avoidance in healthcare normally
leads to a more effective use of financial resources to enhance direct patient Care.

In addition to regular status reports to the Hospital leadership Council and the Joint Occupational Health &
Safety Committee, results of the project will be disseminated through the new Provincial Healthcare
Occupational Health and Safety Agency being established as a result of the 1998 round of labour contract
negotiations.





6. Who is on the Project Team?

This proposal is the result of an ongoing consultative brainstorming process over the past two years in
response to staff concerns with the existing soiled linen handling practices. The project-working group
includes:

Mr. Terry Wagstaff, Supervisor Distribution Services
Terry brings 5 distribution porters. He: is largely responsible for developing the proposed solution to the
problem. He has also been an active member of the Joint Occupational Health & Safety committee since
1994 representing the interests of the Hospital Employee's Union. He also played a significant role as a
member of the team charged with the development of the hospitals 'Right Moves Program'. (MSIPP) He
will be the Coordinator of the project implementation at NRGH.

Ms. Tracey Newlands, Occupational Therapist
Tracey is experienced in Occupational Rehab (Work Hardening) and workplace assessment She leads the
Right Moves training program and represents HSA as a member of the Joint Occupational Health & Safety
Program. In this project she will provide the detailed task analysis (risk assessment) of the existing system
as well as during the evaluation of the new system. Tracey "I be instrumental in the production of reports
evaluating the new system.

In addition to the above, the project team will include:

Regional Director of Occupational Health & Safety, (currently being recruited)
Mr. M. O'Brien, Manager, Cumberland Regional Hospital Laundry,
Donna Townsend, Occupational Health Nurse,
Jan Parfitt, Director of Surgical Care,
Sheri Card, Care Coordinator, Floor 6,
Hank Compeau, Director Patient & Resident Comfort Services
Front line unionized staff as required.

7. Who are the supporters of the project?

Attached you will find letters of support for this project from Hospital Administration, Cumberland
Regional Hospital Laundry, the Joint Occupational Health & Safety committee and each of the Unions
representing members at risk.

8. What resources will be available or sought for the project?

The efforts of NRGH employees including the project team will be made available to support the project
without additional cost. The intent of this proposal is to solicit WCB sponsorship for the additional cost as
outlined in the paragraph 9 and the attached Project Budget Sheet.

9. What are the estimated costs for the project?
Total $277,960

10. What organization and individual will administer the grant if awarded?

Mr. Dean Martin Manager Financial Services, Central Area, Central Vancouver Island Health Region.





"A WORLD WITHOUT LAUNDRY BAGS"
REQUEST FOR FUNDING

Nanaimo Regional General Hospital

Labour Cost

Capital Equipment
Soiled Linen Totes Tote

Lifter
Knock-down Carts

Power Mover Cart &
Tote Automatic Washer

Sub Total

Installation &Minor Renovations-

Total Start-up Cost

Annual Operating! Cost
Tote Liners

Transport Cart Liners
Sub Total

I-Mar-99

Units
240
3
12
1
1

$        72,000.00
$        30,000.00
$        15,000.00
$        10,000.00
$       100,000.00
s       227,000.00

$       20,000.00~

s 247,000.00

35,000/annum
8,760/annum

$       22,800.00
$        8,160.00
$       30,960.00

Year I Start-up & Operating Funds Requested
(Year 2 study costs to be absorbed by Hospital)

$ 277,960.00

Note: Without automatic washer, annual operating cost would increase by
Approx.- $40, 000 in labour.
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RIGHT MOVES

Linen Collection Assessment

February 23, 1999

History

Over the past 3 years, a number of concerns have been raised by distribution and nursing
staff regarding the linen bags and the collection of laundry.  In the past month, a selected
nursing area (6th floor) agreed to participate in a trial of a system that eliminates the use
of linen bags and collects laundry in castor carts.  The purpose of this assessment is to
quantitatively compare the traditional system with the new method of bulk collection.

Observations

A process flow analysis was used as a tool to identify the steps in the process of
collecting linen.  In the traditional method of collecting laundry, there were 4 operations
identified, 11 transport steps, and 2 storage steps.  Of the 11 transportation steps, 1 was
lifting/carrying loose linen, 4 were in lifting laundry bags and 6 steps involved pushing
either a wire bag holder or larger “knock down cart”.  In the trial system of bulk linen
collection there were 6 operations identified, 7 transport steps, and 2 storage steps.  Of
the 7 transport steps, 6 were in pushing carts and 1 was in lifting/carrying the loose linen
to the castor carts.  See Appendix A for a detailed flow chart identifying each step for
traditional method and Appendix B for the bulk collection system.

The NIOSH equation for calculating recommended weight limits was used to analyse the
lifting of linen bags.  In the past, it was apparent that one of the risk factors for
distribution staff in collecting linen bags was the amount of rotation in lifting the bags
from the floor and into the carts.  Therefore, 2 staff were assigned to this task to minimize
the rotation.  When using the NIOSH equation, it has been applied to the start and finish
position of each of these people.  Presented in table 1 are the recommended weight limits
for each person.

Person 1 Recommended weight limit (NIOSH)
Start of lift from floor 7.8 kg (17 lbs)
End of lift (hand off to 2nd person) 9.3 kg (20.5 lbs)

Person 2
Start of lift (hand off from 1st person) 8.9 kg (19.5 lbs)
End of lift (place bag in top of cart) 5.1 kg (11.2 lbs)

The weights of laundry bags vary widely (2 to 35 lbs) but on average are 15 lbs.  2
distribution staff collect on average 308 bags per day.  The first pick-up of the day takes
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approximately 50 minutes, mid morning another pick-up takes 30 minutes and again 30
minutes in the afternoon.
A Chatillon gauge was used to measure push forces required in moving wheeled
equipment.  Although none of the forces exceeded the recommended forces as suggested
in the “Snook and Ciriello” tables, it is interesting to compare between the 2 systems.  All
forces presented below are initiation forces as these are usually greater that sustained
forces and more accurately capture the potential forces for maneouvering carts.  The
values presented are averages based on 3 trials.  Initiation forces can vary greatly
depending on the speed that the force is applied.

Traditional Method Bulk Linen System
Single wire bag
holder (full)

4.5 lbs Single castor cart
(full)

5.2 lbs

Double wire bag
holder (full)

5.7 lbs 4 castor carts linked
together

15 lbs

Knock down cart
(full)

20.5 lbs Knock down cart
(full)

20.5 lbs

Double wire bag holders are used predominantly in the traditional method.  Although the
castor carts are larger and hold more laundry, they are easier to push due to the larger
wheels.  One of the difficulties identified in handling the 4 castor carts linked together is
the need to then pull them versus push.  The handle is also very low for most workers.
This problem could be addressed with a mechanical cart puller.

Distances travelled while pushing equipment varies widely.  In the acute tower, carts are
moved approximately 30 feet from the elevator to the area where carts or linen is kept.
Other areas such as Discharge Planning, Emergency and Intensive Care, require a much
greater travel distance with both full and empty carts.  An advantage of the bulk linen
collection is that full knock down carts, which are difficult to see over, would not be
pushed long distances except from the staging area to the truck.  They would not be
handled in busy hallways or patient care areas.  Instead, castor carts would be linked
together and moved from patient care areas to the staging area where they would be
dumped.  The castor carts are lower and therefore do not impede visibility.
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Analysis
Advantages of the Proposed Bulk System

� Eliminates the lifting of linen bags for nursing, distribution and laundry staff.
� Reduces steps for nursing and housekeeping staff in removing linen bags and

applying new linen bags to wire frame carts.
� Eliminates the risk of Blood and Body Fluid exposure for distribution staff and

reduces the risk for nursing and laundry staff.
� Castor carts are easier to push and maneouver than existing wire racks and knock

down carts.  It eliminates pushing large knock down carts with poor visibility in busy
patient care areas.

� More visually appealing as it eliminates dirty linen bags laying on the floors.
� Linen collection is less time sensitive.
� Saves money on the laundering or linen bags.
� Saves space on clean linen carts as the floors will not need to be stocked with linen

bags.
� Decreased time in making up clean linen carts as linen bags need to be bagged to be

sent to the floors.

Pitfalls of the Proposed System Recommendations
Pulling multiple castor carts versus
pushing.

Electric castor cart mover.

Current set up requires pushing full knock
down carts from staging area
approximately 300 feet to the storage area.

Relocate staging area and dumper in
proximity to storage area. Additional space
requirement.

Distribution staff are required to put plastic
liners in castor carts.

No recommendation.  This step is required
to ensure that enough volume of laundry
fits into the knock down cart.

Distribution staff will make more frequent
trips to the floors to do castor cart
exchange.

This time will be partially offset by the
time currently spent by 2 staff in lifting the
bags into the knock down carts.

The castor carts used in this trial were 60
gallon and collected 40 lbs of dirty linen
which made it difficult to meet the
poundage quota for each knock down cart.
This also affects the frequency of trips.

Trial of larger 90 gallon castor carts to
accommodate increased poundage.

Opening of the castor carts does not match
the dimensions of the knock down cart and
therefore there is potential for “spillage”
when dumping the carts.

Fabrication of a “hopper” may be required
in staging/dumping area to ensure contents
of castor carts are “funnelled” into the
knock down carts.
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Nursing Component: Linen Handling – Pre-
Intervention

Transportation

Operation

Inspection

Delay

Storage

Strip linen from
bed.

Carry linen to wire rack
and place in bag.

Push full wire rack with bag to
dirty line area (distance varies)
Initiation force 5.2 lbs.

Squeeze wire
rack (8.5 lb
force) to remove
linen bag.

Lift linen bag from wire rack and
place on the floor or in pile.
Average bag weight 15 lbs

Put new linen bag
on wire rack
(squeeze 8.5 lbs of
force)

Dirty linen bags
piled up awaiting
pick-up.



78

Distribution Staff Component: Linen Handling – Pre-
Intervention

Transportation

Operation

Inspection

Delay

Storage

Push empty “knock down”
cart off elevator to dirty
linen area (about 30 feet)

1st person lifts linen bag
from floor (15 lbs) and
passes it to the 2nd person.

2nd person lifts linen bag
from waist height to above
shoulder height and drops
into cart.

Push cart onto elevator to go to
next floor.

Push full cart from elevator
to storage area (initiation
force 20.5 lbs)  a distance of
270 feet.

Laundry
stored

Full carts loaded onto truck for
transport to Cumberland
Laundry.
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Laundry Service Component: Linen Handling – Pre-
Intervention

Transportation

Operation

Inspection

Delay

Storage

Full carts unloaded from truck.

Carts loaded onto
dumper and bagged
linen dumped onto
sorting table.

Loose linen emptied from
laundry bag holding bag at
approx. shoulder height
away from body (15 lbs).
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Nursing Component: Bulk Collection System – Post-
Intervention

Transportation

Operation

Inspection

Delay

Storage

Strip linen
from bed.

Place loose linen in castor cart.

Push full castor cart to dirty linen
area (initiation force of 5.2 lbs)
Distance varies.

Cart
awaits
pick-up
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 Distribution Component: Bulk Collection System, Post-
Intervention
Transportation

Operation

Inspection

Delay

Storage

Full castor carts loaded onto elevator.
Initial push force 5.2 lbs.  Maximum
# of carts in elevator 5.

Castor carts pushed from elevator
to staging area (approximately 250
feet)

Castor cart positioned
on dumper and loose
linen dumped into
“knock down” cart.

Full knock down cart moved from
staging area to storage area.
Initiation push force 20.5 lbs.
Distance approx. 300 feet.

Carts stored
awaiting truck
pick-up.

Knock down carts loaded into truck.

Plastic liner is
taped together to
contain linen.

New plastic
liner inserted
into castor cart.
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Laundry Service Component: Bulk Collection System
    Post-Intervention

Transportation

Operation

Inspection

Delay

Storage

Unload knock down carts from
truck.

Load cart onto
dumper and dump
loose laundry onto
sorting table.

Loose linen sorted.
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CENTRAL
VANCOUVER
ISLAND HEALTH
REGION

May 1, 1999

Roberta Ellis
Vice President
Prevention Division Workers'
Compensation Board P.O. Box
5350 Stn. Terminal Vancouver,
B.C.

Dear Ms. Ellis:

On behalf of the "A World Without Linen Bags" working group I am pleased to
respond to your letter of March 29, 1999 to Mr. T. Wagstaff, with the following
additional information as requested.

Project Objective & Cost Benefit Analysis:

Simply stated our goal is to reduce the risk of injury for targeted healthcare workers. The
identified risk is twofold including injury while handling linen, and a cumulative risk
contributing to other MSI'S. We anticipate a reduction in number of musculoskeletal
injuries and in the severity of injuries that do occur. (See attached Frequency/Severity
Reduction Summary) We project that through the elimination of 237,000 lifts and the
associated 237,000-bag replacement activities, an annual cost avoidance of $57,720 will
be realized.

This translates into a 4.8-year payback on investment. (See attached (i) Cost Benefit
Analysis and (ii) Workplace Injury - Lost Shift Cost Analysis)

Project Cost:
We are not requesting funding for capital and operating costs, which are already being
incurred. The equipment on site is on loan from the supplier to support a limited trial of
the proposed system.

The attached cost analysis as submitted with our letter of intent to the Grants & Awards
Coordinator has not been modified. ($277,960) Labour cost associated with the proposed
system is excluded from our funding request as it is currently being incurred. Capital
funding within the Central Vancouver Island Health Region is substantially short of
meeting the direct patient care equipment needs, and cannot accommodate this new
system.

'Healthy People and Healthy Communities'

Appendix C (5 pages)





Monitoring / Measurement,

We propose two approaches to measuring the success of "A World Without Linen Bags":

A)

B)

We will measure effectiveness by comparing future statistics to the enclosed base
line data for linen handling specific incidents and other MCI’s within the target
workforce. (See attached (i) Average Annual MSI Lost Time Injury Chart and (ii)
Accidents Involving Linen Bags in 1997& 1998)

We will survey staff on the current linen handling system and later on the new
system throughout implementation of "A World Without Linen Bags" to
measure job satisfaction as it relates to the handling of linen. We anticipate being
able to show a link between enhanced workplace morale, and a reduction in
incidents of workplace injury.

In addition to the various attachments mentioned above, we enclose a copy of the risk
assessment completed by Tracey Newlands as submitted with our letter of intent and a
preliminary survey of staff from the Floor 6 Surgical inpatient unit where our trial is
being conducted.

Key during your consideration of this proposal is the fact that our current linen handling
system has been deemed unsafe through the application of professional ergonomics risk
assessment principals and tools and that our innovative approach to solving this problem
is an engineered control.

We took forward to your support in this project. Should you require further information,
feel free to contact me directly.

Sincerely,

Hank Compeau,
Director, Patient & Resident Comfort Services

C.C. Joint Occupational Health & Safety Committee,
Mr. A. Brooks, Regional Director, OH&S
T. Wagstaff, T. Newlands, 1. Parfitt, S. Card. D.M. Roine
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2

CENTRAL
VANCOUVER
ISLAND HEALTH
REGION

June 28, 1999

Roberta Ellis
Vice President
Prevention Division
Workers' Compensation Board
P.O. Box 5350 Stn Terminal
Vancouver, B.C.

VIA FACSIMILE: (604)279-7410

Dear Ms. Ellis:

Nanaimo Regional General Hospital
Central Health Area
1200 Dufferin Crescent
Nanaimo, B.C. V9S 2B7

On behalf of the "A World Without Linen Bags" working group I wanted to update you
on several issues related to our request for funding.

Proiect Cost:
We are please to advise that the total of our request for funding has been reduced
substantially (-$130,960). This is possible due to an opportunity to include the necessary
cart & tote automatic washer as part of a capital project currently being planned to
expand/renovate the hospital. Although we will incur the operations cost associated with
manually cleaning the totes in the interim, it will be worth stretching our resources to
maximize the safety improvements offered by "A World Without Linen Bags". In
addition Mr. Wagstaff, Distribution Supervisor has determined he will fund the annual
operating cost of $30,960 through his departrnental budget. Attached is a revised cost
analysis supporting our current funding request for $147,000. (Originally $277,960)

I understand that you will be in your office on Monday July 5th and I will contact you to
touch base and discuss any questions you may have. We are reaching a critical point in the
trial process. Our supplier is considering withdrawing the test equipment and we are
anxious to proceed with permanent installation. Your support is essential to the success of
this innovative approach to materials handling risk management.

Hank
Director,'Patient & Resident Comfort Services

C.C. Joint Occupational Health & Safety Committee,
Mr. A. Brooks, Regional Director, OH&S
T. Wagstaff, T. Newlands, J. Parfitt, S. Card, D.M. Roine

'Healthy People and Healthy Communities'

Appendix D (2 pages)
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Labour Cost

"A WORLD WITHOUT LAUNDRY BAGS"
REQUEST FOR FUNDING

Nanaimo Regional General Hospital
Revised June 1999

28-Jun-99

~ ~
~

Capital Equipment
Soiled Linen Totes
Tote Lifter Knock-
down Carts Power

Mover
Sub Total

Installation &Minor Renovations-

Total Start-up Cost

units
240
3
12
1

$       72,000.00
$       30,000.00
$       15,000.00
$       10,000.00
$       127,000.00

$       20,000.00

Annual Operating Cost To be absorbed by
NRGH

Year I Start-up Funds Requested (Year 2
study costs to be absorbed by Hospital)

$ 147,000.00
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EMPLOYEE SATISFACTION EVALUATION

BULK LINEN COLLECTION SYSTEM

The World Without Linen Bags project would appreciate your Feedback.  Please
complete one survey each.

Excellent Good Fair Poor

Ease of maneuvering caster cart      1    2   3   4

Ease of operating lid      1    2   3   4

Ease of connecting caster carts      1    2   3   4

Linen capacity      1    2   3   4

Appearance      1    2   3   4

Ease in locating      1    2   3   4

Adequate odour containment      1    2   3   4

Overall satisfaction with system      1    2   3   4

What in your view is the best feature of this equipment/process?
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    

What in your view is the worst feature of this equipment?
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    

Comments?
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    

Appendix F.1 (3 pages)
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Name:                                           

EMPLOYEE SATISFACTION EVALUATION

BULK LINEN COLLECTION SYSTEM

Presented below is a summary of the results of this survey which was conducted from
February 19 – 26th, 1999.  20 surveys were completed by 6th floor staff and distribution
staff participating in the trial of the system.

Excellent Good Fair Poor

Ease of maneuvering caster cart 10 (50%) 9 (45%) 1 (5%) 0

Ease of operating lid 5 (25%) 6 (30%) 7 (35%) 2 (10%)

Ease of connecting caster carts 3 (15%) 2 (10%) 0 0

Linen capacity 9 (45%) 10 (50%) 1 (5%) 0

Appearance 5 (25%) 9 (45%) 5 (25%) 0

Ease in locating 5 (25%) 12 (60%) 1 (5%) 0

Adequate odour containment 4 (20%) 15 (75%) 1 (5%) 0

Overall satisfaction with system 8 (40%) 10 (50%) 2 (10%) 0

What in your view is the best feature of this equipment/process?

� Not having to lift laundry bags (6)
� They hold a large volume (8)
� Less frequency of changing linen bags (4)
� Very convenient (3)
� Saves back
� No odour
� Cleaner

What in your view is the worst feature of this equipment?

� Having to lift the lid when both hands are holding bundle of dirty laundry (5)
� Cart is too large for bedside care (4)
� Trying to locate another cart quickly. (1)
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� They fill up quickly during AM care (1)
� Extra time required – more labour intensive for distribution and housekeeping staff.
� Need adequate number of bins (1).
� The plastic bag inside slips off – most frustrating (1)
�  Appearance (1)

Comments:

“I love them”
“Best idea yet”
“It’s working out much better”
“Big time saver”
“Hope to continue using”
“Dramatic improvement.  I really think they’re great.”
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EMPLOYEE SATISFACTION EVALUATION

OF PRESENT SOILED LINEN COLLECTION SYSTEM

Please fill out this evaulation and return it to the World Without Linen Bags Steering
Committee care of the Occupational Therapy Department or e-mail the reply to sender by
December 17, 1999.

Excellent Good Fair Poor
                                                                  1                  2                      3                     4         

Ease of maneuvering laundry hamper       1   2   3  4

Capacity of linen bags        1   2   3  4

Ease of removing linen bags        1   2   3  4

Ease of replacing linen bags        1   2   3  4

Appearance        1   2   3  4

Ease in locating        1   2   3  4

Ease of storing soiled linen        1   2   3  4

Adequate odour containment        1   2   3  4

Overall satisfaction with the system        1   2   3  4

Department:                                             

Date:                                                         

Thank you

World Without Linen Bags Steering Committee

Appendix F.2 (2 pages)
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EMPLOYEE SATISFACTION EVALUATION

OF PRESENT SOILED LINEN COLLECTION SYSTEM

A total of 32 surveys were received primarily from 3rd floor, Dufferin and distribution
staff.

Excellent Good Fair Poor
                                                                  1                  2                      3                     4         

Ease of maneuvering laundry hamper       2/6%    10/31%    13/40% 7/22%

Capacity of linen bags        1/3%     6/19%    7/22% 18/56%

Ease of removing linen bags        0/0       8/25%    8/25%
16/50%

Ease of replacing linen bags        0/0       7/22%    10/31%
15/47%

Appearance        1/3%    2/6%     15/47%
14/44%

Ease in locating        1/3%    8/25%     13/41%
10/31%

Ease of storing soiled linen        0/0        6/19%     6/19%
20/62%

Adequate odour containment        0/0    3/9%       8/25%
21/66%

Overall satisfaction with the system        0/0    4/12%      8/25%
19/60%
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EMPLOYEE SATISFACTION EVALUATION

BULK LINEN COLLECTION SYSTEM

The World Without Linen Bags project would appreciate your feedback.  Please
complete one survey each.

Excellent Good Fair Poor

Ease of maneuvering caster cart     1    2    3    4

Ease of operating lid     1    2    3    4

Ease of connecting caster carts     1    2    3    4

Linen capacity     1    2    3    4

Appearance     1    2    3    4

Ease in locating     1    2    3    4

Adequate odour containment     1    2    3    4

Overall satisfaction with system     1    2    3    4

What in your view is the best feature of this equipment/process?
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    

What in your view is the worst feature of this equipment?
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    

Comments?
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    

Name:                                      

Appendix F.3 (3 pages)
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EMPLOYEE SATISFACTION EVALUATION

BULK LINEN COLLECTION SYSTEM

Presented below is a summary of the results of this survey which was conducted in late
January following hospital wide implementation of this system.  A total of 105 surveys
were completed.

Excellent Good Fair Poor

Ease of maneuvering caster cart 31/30% 53/50% 17/16% 4/4%

Ease of operating lid 19/18% 48/46% 28/27%
12/11%

Ease of connecting caster carts 18/17% 34/32% 5/5% 0/0

Linen capacity 61/58% 44/42% 3/3% 0/0

Appearance 26/25% 51/49% 22/21% 6/6%

Ease in locating 33/31% 48/46% 15/14% 9/9%

Adequate odour containment 32/32% 53/50% 12/11%
11/10%

Overall satisfaction with system 20/19% 61/58% 19/18% 5/5%

What in your view is the best feature of this equipment/process?

� No lifting and throwing of bags
� Less smell
� Not having to change linen bags
� They hold a large volume
� Don’t have to drag linen bag to dirty linen area.
� Handy to have carts in various locations on the floor
� Ease of use
� Nice and big
� Easy to move
� Saves wear and tear on spine – very good capacity and lots of carts can be linked and

moved.
� Leak proof
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What in your view is the worst feature of this equipment?

� Height, size and the amount of space totes take up
� Opening the lid
� Having to lift the lid when both hands are holding bundle of dirty laundry
� Bulky, takes up space in the hallways
� Not being able to bring hamper to the bedside
� Too large – should have some equipment to transfer carts
� Extra time required – more labour intensive for distribution and housekeeping staff.
� The risk of exposure to disease for linen personnel because nursing staff ignore

isolation protocols.  Also the system is time intensive but I think that is a worthwhile
trade off.

� Difficult to hand pull several totes together
� Appearance
� Handles fall off easy – needs something along outer edge of lid for staff to use to lift

up when their hands are full of linen.
� Sometimes we are short of carts
� Possibly block fire exits

Specific to Dufferin
� Garbage odour not contained
� When garbage is full and tote is empty they tip
� Width of tote does not match the width of the knock down carts and when dumping

some of the bags have to be pushed into place in the cart.
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EMPLOYEE SATISFACTION EVALUATION

BULK LINEN COLLECTION SYSTEM

In preparation for the FINAL report on the World Without Linen Bags project, we would
appreciate your feedback regarding this system.  Please complete the survey and return it
to Tracey Newlands in Occupational Therapy by December 5th.  Many thanks for you
participation.

Excellent Good Fair Poor

Ease of maneuvering totes 4 3 2 1

Ease of operating lid 4 3 2 1

Linen capacity 4 3 2 1

Appearance 4 3 2 1

Ease in locating 4 3 2 1

Adequate odour containment 4 3 2 1

Overall satisfaction with system 4 3 2 1

(Distribution staff and housekeeping only)

Ease in connecting totes 4 3 2 1

Ease in operating the “Tugger” 4 3 2 1

What in your view is the best feature of this equipment/process?                                     
                                                                                                                                                
                                                                                                                                                
                                                                                                                                                

What in your view is the worst feature of this equipment?                                                    
                                                                                                                                                
                                                                                                                                                
Do you feel that the implementation of this project has made your job less physically
demanding?  Describe.                                                                                                            

Appendix F.4 (3 pages)
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EMPLOYEE SATISFACTION EVALUATION

BULK LINEN COLLECTION SYSTEM

In preparation for the FINAL report on the World Without Linen Bags project, we would
appreciate your feedback regarding this system.  Please complete the survey and return it
to Tracey Newlands in Occupational Therapy by December 5th.  Many thanks for you
participation.  215 surveys distributed with 88 returned.

Excellent Good Fair Poor

Ease of maneuvering totes 32 / 36% 51 / 58% 1 / 1% 3 / 3%

Ease of operating lid 14 / 16% 33 / 38% 23 / 26% 16 /
18%

Linen capacity 51 / 58% 35 / 40% 1 / 1% 0

Appearance 25 / 28% 45 / 51% 13 / 15% 5 / 6%

Ease in locating 34 / 39% 43 / 49% 7 / 8%   4 / 5%

Adequate odour containment 29 /33% 45 / 51% 10 / 11% 4 / 5%

Overall satisfaction with system 26 / 30% 56 / 64% 5 / 6% 0

(Distribution staff and housekeeping only) 12 surveys received with this completed

Ease in connecting totes 6 / 50% 3 / 25% 3 / 25% 0

Ease in operating the “Tugger” 7 / 58% 5 / 42% 0 0

What in your view is the best feature of this equipment/process?

38 Capacity related responses
23 Not having to lift related responses
11 Totes easy to maneuver
5 More sightly, improved appearance related comments
5    Less stress on the body comments
5    Improved odour containment
2 Less time required to change containers
1 Accessibility
1 Very helpful
1    Ease of operating the lid
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1    You can hide nursing staff in them

What in your view is the worst feature of this equipment?

32 Opening the lid with your hands full of linen
10 The space that the totes take up.
5     Not having a garbage receptacle in combination with the tote (LTC areas)
3     Breeding ground for bacteria
3     Staff overloading totes beyond capacity
3      Lifting linen high enough to get it into the tote.
3      Poor maneuvering
2   Knock down carts not wide enough resulting in bags hanging over or falling out.
2   Patients and families using the totes for garbage.
2      Need a proper way to attach the plastic bags so they don’t slide into the tote.
1 Can’t take them into the room.
1 No good storage place for totes
1 Not exchanged often enough
1 Totes sometimes in the way
1     Poor odour control

Do you feel that the implementation of this project has made your job less physically
demanding?  Describe.

77 people responded to the question.  67 reporting that the new system had made their
jobs less physically demanding , 2 reported that it had made their job more demanding
and 8 reported no change.
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Appendix G

General MSI Statistics

We have also been able to tabulate incidents, days lost and wage loss for all MSI’s from
1996 to present.  The original proposal predicted that there would be reductions in lost
shifts for the occupational groups affected by the project.

Table 7:  Predicted Reduction in MSI Lost Shifts

OCCUPATION # OF
INCIDENTS

LOST SHIFTS %
REDUCTION

REDUCTION
IN LOST
SHIFTS

LTCA 22 641 30% 192
LPN 14 401 30% 120
RN 32 657 20% 130

Housekeeping 11 202 10% 20
Distribution 2 15 50% 7

It is too early in the project to determine if these reductions have in fact occurred as time
loss is cumulative.  However, there have been reductions in incidents which can be
compared with previous years.  It remains to be seen if the reduced incidents also
translate into reduced lost shifts and subsequently reduced costs.

Table 8:  Comparison of MSI Incidents 2001 with the Average
Number of Incidents 1996 - 2000

OCCUPATION Incidents 2001 Average # of
Incidents “96 – “00

% reduction in
Incidents

LTCA 22 25.8 15%
LPN 11 15.2 28%
RN 29 35.4 18%

Housekeeping 5 11.6 57%
Distribution 0 1.4 100%

Totals 67 89.4 25%

This reduction in incidents is significant however, cannot be wholly attributed to the
implementation of this project.  As previously discussed in this report, there have been
several other injury prevention initiatives over the past 2 years such as the installation of
overhead ceiling lifts, purchase of new beds hospital wide and upgrading of
housekeeping equipment.  Therefore, you may note that in the cost benefit analysis, only
10% of the reduced incidents are considered as being related to World Without Linen
Bags: a conservative estimate.
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Table 9 presents MSI statistics from 1996 to 2001 (calendar year) which includes
incidents, days lost and wage loss figures.

Table 9: General MSI Incidents, Days Lost & Wage Loss 1996-2001

General MSI Statistics

1996 1997
Occupation Incidents Days lost Wage loss Incidents Days lost Wage loss

LTCA 19 386 $60,019.00 19 1155 $77,742.00
LPN 15 159 $24,723.00 10 2985 $91,234.00
RN 35 693 $107,755.00 33 3432 $395,622.00
ESS 15 319 $49,601.00 7 138 $8,994.00
Stores 0 0 $0.00 1 1 $93.00
TOTAL 84 1557 $242,098.00 70 7711 $573,592.00

1998 1999
Occupation  Incidents Days lost Wage loss Incidents Days lost Wage loss

LTCA 28 3433 $161,989.00 35 3694 $212,234.00
LPN 18 3587 $244,753.00 16 2782 $117,307.00
RN 29 2006 $191,755.00 36 3100 $298,152.00
ESS 9 228 $9,430.00 12 638 $40,617.00
Stores 3 10 $1,000.00 0 0 $0.00
TOTAL 84 9254 $608,927.00 99 10214 $668,310.00

2000 2001
Occupation Incidents Days lost Wage loss Incidents Days lost Wage loss

LTCA 28 1,410 $84,239.00 22 417 $29,263.00
LPN 17 541 $42,958.00 11 226 $18,492.00
RN 44 1,310 $135,808.00 29 748 $74,679.00
ESS 15 419 $35,892.00 5 42 $3,184
Stores 3 166 $14,206.00 0 0 0
TOTAL 107 3846 $313,103.00 67 1433 $125,618.00

The original baseline numbers are not consistent with what is now being presented.  This
is partly due to the change in how we collect information but is also a result in the change
in status for some claims (accepted, denied, appealed etc.)  Time loss and wage loss
figures are also cumulative as those employees who have not returned to work will
continue time loss benefits.
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GRIP FORCE

BODY PART PHYSICAL RISK COMBINED WITH DURATION VISUAL AID

Mark � here
to indicate a

High Risk

Highly repetitive
motion

�

Wrists bent in
≥ 30° flexion, or
≥ 45° extension, or
≥ 30° ulnar
deviation

More than
3 hours
total per
day

     

       

�

ARMS

WRISTS

HANDS

Power gripping** an
unsupported
object(s)

� with a force of
5 kg (10 lbs.)
or more per
hand
(comparable to
clamping light
duty
automotive
jumper cables
onto a battery)

No other risk factors > 4 hours
total per
day

�

Adopted from WCB’s “Worksheet B”

� Lifting objects weighing more than 75 lbs. once per day
� Lifting objects weighing more than 25 kg (55 lbs.) more than 10 times per

day, more than 2 hours total per day
� Lifting objects weighing more than 25 kg (55 lbs.) more than 10 times per

day, more than 2 hours total per day
� Lifting objects weighing more than 25 kg (55 lbs.) more than 10 times per

day, more than 2 hours total per day
(Data taken from WCB’s “Worksheet A”).

Flexion

Extension

Ulnar deviation

Appendix H.
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