CASE STUDY #2

The Setting

This study involved two components. One was the description of
acorporate ergonomics program and assessment of this program’s
effectiveness. The second part was a demonstration project that
examined the activities and performance of two ergonomics
teams in a single plant of the corporation.

The Corporation: The corporation and its subsidiaries manufac-
ture, market, and distribute thousands of products, principally fresh,
frozen, smoked, cooked, and canned processed meats. These prod-
uctsinclude sausages, hams, wieners, bacon, canned luncheon meats,
shelf-stable microwavable entrees, stews, chilies, hash, meat spreads,
and frozen processed products. The corporation’s meat and food
products manufacturing facilities are located in Iowa, Minnesota,
Wisconsin, Texas, Oklahoma, California, Georgia, and Kansas.
Internationally, the corporation has operations in the Philippines,
Japan, Korea, England, and other European countries.

Corporation employees first organized as a union in 1933. The name of
the union changed over the years as aresult of affiliations and mergers, but
since the late 1970s, the plant workers have beenrepresented by the United
Food and Commercial Workers Union (URCW), AFL-CIO.

In terms of employee benefits, the company established a guaranteed
annual wage for its production workers in 1933. This program
guarantees all workers a minimum annual wage based on 36 hours per
week, evenifthe actual number of hours workedisless. This planalso
guarantees that workers will receive these wages for the 52 weeks
following notification of a plant closing. The company established a
Joint Earnings Plan, a profit sharing plan for all employees, in 1938.
This plan is guaranteed and allows workers with 30 years of seniority,
regardless of age, to retire with no reduction in benefits. For years,
an incentive system was used to determine worker wages, but in
1978, the corporation and the UFCW reached agreement that led
tothe ultimate discontinuance of the incentive pay system that had
been in effect for 41 years for union workers.
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The Plant: The corporation purchased this plantin 1947. Atthat
time, the plant slaughtered and processed beef. The following
year, the operations expanded to include pork. In 1977, the plant
discontinued its beef operations and since then, the plant opera-
tions only include the slanghtering and processing of pork.

This plant has experienced two notices of plant closings (Local
Secretary-Treasurer, UFCW, 1993). The first occurred in 1981,
shortly after another, newly renovated corporate facility opened.
The plant operations were continued when it was agreed to phase
out the incentive wage system over the next three years. The plant
received another notification of closing in 1988. The closing was
limited to the Kill and Cut departments and would have affected
325 production workers. This closing was avoided when a split
wage system (one wage scale for slanghterhouse workers and
another for the processing workers) was accepted for the slaugh-
tering operations workers.

There are currently approximately 930 workers of whom 830 are
production workers. Approximately 778 of these production
workers are represented by the United Food and Commercial
Workers (UFCW) (Local Secretary-Treasurer, UFCW, 1993).
Since the plant has recently hired new workers, not all are
currently eligible to join the union. Aside from wages and the
wage guarantee plan, union workers at the corporation also
receive a full package of health care benefits, the guaranteed
pension plan, sick leave benefits, long-term disability benefits,
and are covered by a transfer agreement. There have been no
strikes at this plant.

This plant is in the midst of a major renovation project. The Kill
Department started installing new lines in September 1993. Its
renovation should be completed by late 1994. Renovation work
related to the Cut Department is scheduled to start in 1994 and to
continue into 1995. Many changes related to the ergonomics
teams’ activities, especially design and layout changes, are sched-
uled for implementation during the renovation.
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In 1985, the line speed of this plant was 625 hogs per hour. The
line speed increased to 685 in August 1987, followed by another
increase to 711 in April 1988. The speed increased again in
September 1988 to 726, then to 741 in September 1990, and
increased to 747 in August 1991 before reaching its current rate,
762, in November 1991. Post-renovation, the plant hopes to have
the ability to process 1,000 hogs per hour, but no timeline for
reaching this goal has been established.

PRE-EXISTING LEVEL OF ERGONOMIC CONCERNS/
EFFORTS

The Corporate Ergonomics Program

The corporation began development and implementation of its
ergonomics programin 1986. OSHA citations of otherred meatpackers
and the resulting media attention, as well as a corporate evaluation of
workers’ compensation costs contributed to the company’s aware-
ness of the need for an ergonomics program.

The proposed goal of the program was to: “Establish a company-
wide employee-involved continuing program to: reduce the amount
of physical stress in the workplace; prevent internal damage to the
body; and reduce the cost of work-related injuries and illnesses.”

This program was developed primarily by a Corporate Ergonom-
ics Coordinator, an industrial engineer with more than 45 years
experience in meatpacking and the processing of pork. Organiza-
tionally, he is in the Corporate Operations and Engineering
Group. He gained knowledge about ergonomics primarily through
industrial engineering methods and layout work, short courses
(including the OSHA five-day ergonomics course), and readings.
Even though the corporation started developing their program in
the mid-1980s, the OSHA Ergonomics Program Management
Guidelines for Meatpacking Plants was used as a template for the
formal written corporate program. The major reason for this latter
choice was the desire to paralle]l OSHA’s format.
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In terms of structure, the corporation uses a Corporate Steering
Committee to authorize, guide, and support all ergonomics-related
activities. The members of this commitiee include the Vice President
for Engineering, the Corporate Counsel, the Vice President of Beef
and Pork Operations, the Director of Industrial Engineering, Corpo-
rate Safety and Security Manager, the Group Vice President for
Operations, and the Corporate Ergonomics Coordinator. The Corpo-
rate Steering Committee communicates to individual ergonomics
committees within each plant through plant managers. This is done
to ensure supervisory as well as employee participation.

The corporation cites four advantages of corporate coordination:

1. It ensures the placement of proper priorities;

2. It facilitates the authorization of resources;

3. Itprovides a source of motivation for compliance; and
4. It facilitates the sharing of ideas and solutions.

Even though the Corporate Ergonomics Program started in 1986,
the written program was not completed, approved, printed, and
distributed until July 21, 1992. This written program was commu-
nicated to all company personnel.

The following sections summarize the highlights of the
corporation’s ergonomics program. This information was prima-
rily obtained by review of the written program and discussions
with the Corporate Ergonomics Coordinator.

Management Commitment

In 1986, the Chairman, the President, and the Chief Executive
Officer of the corporation formalized the company’s policy on the
issues of safety, health, and ergonomics. This Safety, Health, and
Ergonomics Policy focuses on four key elements:

1. Concemnaboutemployees’ continued health and safety;
2. Commitmenttotheimplementation and maintenance
of effective safety, health, and ergonomics programs
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and to the promotion of these programs through
employee participation, awareness and education;

3. Through each plant’s established committees and
programs on safety, health, and ergonomics, the
employees are encouraged to participate and provide
input to develop and maintain a safe and effective
workplace; and

4. The safety, health, and ergonomics programs are, and
must continue to be, an integral part of all of the
corporations operations.

Employee Involvement
The corporation’s methods to achieve employee involvement
include:

» the use of employee surveys, questionnaires, and
suggestion procedures in a spirit of cooperation and
mutual benefit;

* the use of procedures that endorse prompt and accu-
rate reporting of signs and symptoms (use of an
educational videotape and booklet about signs and
symptoms, ergonomics, and participation; an en-
couraging letter from the Corporate Steering Com-
mittee; and re-emphasis during the training program);

« interaction with other quality, safety, and health com-
mittees; and

¢ training for all members of each ergonomics comrmittee
to develop ergonomic skills (this training is coordinated
and given by the Corporate Ergonomics Coordinator).

Program Elements

The corporation’s Ergonomics Program closely parallels the
OSHA Meatpacking Guidelines. There are four major sections:
Workplace analysis; Hazard correction, prevention, and control;
Medical management; and Training and education.



Case Study #2

Workplace Analysis: The corporation uses its own forms and
checklists, injury/illness data, and workers’ compensation ex-
pense data to target jobs for more detailed analysis. Aside from
identifying existing problems (retrospective intervention), this
method also allows the ergonomics committees to become in-
volved in planned changes, such as new facilities, processes,
materials, and/or equipment (prospective intervention and design).
This analysis method also helps the committees identify potential
light duty jobs and jobs without apparent hazard. Analysis of these
latter jobs (those without apparent hazard) can be deferred to a later
time (assigned low priority for committee effort).

Hazard Correction, Prevention, and Control: The corporation
uses the following procedure for hazard correction:

1. Targeted corrections are listed;

2. Priorities for corrections are established;

3. Individual assignments are made (e.g., the industrial
engineer is to contact a manufacturer to obtain some
equipment within one week);

Action is initiated:

Progress is monitored;

Problems that arise are solved;

Accomplishments are recorded;

Corrected status is maintained; and

Successes are shared with other corporate plants.

ol N

In terms of prevention and control, the corporation relies on the
four traditional techniques of exposure control: engineering tech-
niques, work practice controls, personal protective equipment,
and administrative controls. The corporation prefers engineering
solutions and believes that engineering techniques are best done
during design or modification of work stations, work methods, or
tools. Work practice controls include items such as appropnate
employee training on work technique, tool care (e.g., knife sharp-
ening), proper body mechanics, proper use and maintenance of
power tools, and correct use of ergonomically designed and/or
adjustable work stations. Included under the category of personal
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protective equipment are safety glasses, helmets, ear protection,
gloves, guards, shields, shoes, harmesses, tethers, aprons, scab-
bards, etc. The corporation has struggled with the issue of per-
sonal protective equipment in the context of ergonomics. At this
time, it does not mandate the use of back belts or hand/wrist
supporis as personal protective equipment unless prescribed by
medical authorities or specifically requested by an employee. In
terms of administrative controls, the corporation applies the
following techniques:

*  monitoring of machine use and line speed to deter-
mine if job demands are compatible with current
staffing;

+ making and checking for provisions for scheduled
rest pauses;

* balancing manpower to expected production;

*  ensuring proper job rotation;

*  developing and implementing job enlargement;

*  ensuring preventive and regular maintenance of equip-
ment;

* aknife sharpening program;

» effective housekeeping and cleanup; and

* avoiding negative environmental factors.

Medical Management: The medical management component of
the corporation’s Ergonomics Program is defined or summarized as:

“a conscientious attempt to eliminate the risk of
development of cumulative trauma disorder signs
and symptoms through early identification and
treatment and to the prevention of future prob-
lems.”

This provision of their ergonomics program includes the avail-
ability of first aid and nearby physician and emergency medical
care. In terms of specific medical management issues, the
following items are specifically addressed:
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»  accurate record keeping;

« facilitated early recognition and reporting;

«  systematic evaluation, treatment, and referral;

» preference for conservative treatment;

« pre-surgical second opinions;

s  conservative return-to-work plans;

systematic monitoring of affected workers (e.g., break-
in time and/or work hardening);

 adequate staffing, training, and facilities for medical
care; and

» o standardized treatment procedures.

Training and Education: The purpose of the corporation’s
training and education efforts are to ensure that employees are
sufficiently informed about ergonomics principles and injury
prevention to be able to actively participate in the corporation’s
ergonomics efforts. In addition, the training incorporates topics
about how employees can participate in the program. The training
audience includes all hourly employees (plant and office), engi-
neering and maintenance personnel, supervision, management,
and health care providers in all plants. The training is presented
in language at an appropriate level of understanding for the target
audience. Topics include proper and safe work methods, the
physiology and symptoms of cumulative trauma disorders, and
means of prevention, coping, or treatment. The training program
also includes some measures of training effectiveness (inter-
views, testing, and observation). Most training topics are geperic,
but some job-specific training is also incorporated.

Implementation

Since the corporation’s ergonomics program has been operating
for several years, a certain methodological pattern has emerged in
terms of implementation. In general, the Corporate Ergonomics
Coordinator first examines the injury investigation reports for a
plant or a specific department within a plant. These reports are
used totarget specific jobs forevaluation. The nextstepis aSafety
and Frgonomics Survey. This survey, completed by all workers

102



Case Study #2

performing all jobs in the plant, asks about the presence of
symptoms (lasting aches or sore spots), the perceived cause of
these symptoms, the comfort of the workstation, the comfort of
tools (if any), miscellaneous questions related to the way the job
is performed (e.g., lifting, lighting, pushing, pulling, posture,
footing, noise, reach envelope) and other safety-related issues.
The responses for each Safety and Ergonomics Survey are re-
viewed by the industrial engineer assigned to the department.
Obvious hazards are addressed immediately. Other identified or
suggested problems, such as the presence of musculoskeletal risk
factors, are marked for special study. The results of the survey and
any corrective actions are communicated to the Corporate Ergo-
nomics Coordinator.

The next step in the methodology is to prepare supervisors and
workers at the plant for upcoming study of the ergonomics-related
problems identified in the survey. These activities are done by
ergonomics teams composed of representatives from production
workers, clerical workers, management, supervision, mechanics,
and engineers. In general, the production and clerical workers are
volunteers that, if represented by a union, would either be selected
or endorsed by the union. The committees are structured so that
the number of worker and management representatives are bal-
anced. All members of the ergonomics teams are trained by the
Corporate Ergonomics Coordinator. This training includes infor-
mation related to musculoskeletal risk factors, musculoskeletal
disorders, and teamwork. Training materials include some didac-
tic material plus a variety of videotapes, booklets, and prepared
educational materials that are selected according to the needs of
the target audience. Upon completion, each member of the team
receives amembership card listing the goals of the program on one
side and summarizing a brief list of ergonomic “rules of thumb”
on the other. To date, this training has been given to over 5,000
plant employees participating on ergonomics teams. This in-
cludes office ergonomics training for over 45 quality groups in the
corporation’s offices (over 600 people).

103



Case Study #2

Each ergonomics team studies each job in its department using
assessment tools developed by the corporation, ie., a Cumulative
Trauma Disorder (CTD) Risk Factor Checklist and a Job Analysis
Checklist. The CTD Risk Factor Checklist inquires about the
presence of generic risk factors for upper extremity disorders as
well as postural stability, unaccustomed activity, work pace, and
selected personal characteristics. The Job Analysis Checklistis a
one-page checklist that asks about risk factors related to the torso,
the hands, the wrists, and the environment in general. This
checklist is also being developed so it can be matched to a worker
capability assessment, completed by health care providers, to
optimize matching of worker capabilities to job demands, espe-
cially for workers returning after injury with limited capabilities.

In addition to the assimilation of data from the Safety and
Ergonomics Survey, the CTD Risk Factor Checklist, and the Job
Analysis Checklist, the ergonomics teams also meet with the
workers performing the jobs. One result of this project has been
the development of a new worker feedback form. Using the
worker feedback form as a guide, one or more team members
discuss an individual job and its effects on each worker individu-
ally. Following this data collection process, the ergonomic teams
summarize their findings, brainstorm possible solutions (e.g., new
ideas, new opportunities to apply old ideas or interventions from
other facilities), and discuss potential problems associated with
the proposed solutions. After the teams reach consensus on the
recommended interventions, implementation is discussed with
supervisors and their findings documented in writing.

Priorto submitting arecommendation for change to management, the
ergonomics teams use achecklist forergonomic safety and efficiency
as an additional level of assessment of the intervention. The topics of
this checklist include assessment of effects on the following:

» efficiency and/or productivity;
»  future productivity potential;

*  job simplification;

¢ safety;
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e  improved morale;

=  proper environmental parameters; and

e  consistency with existing ergonomic recommenda-
tions for job design.

The checklist also includes spaces for reviewer recommendations
and comments. The checklist is presented to the plant manager
and, when approved, referred to the Corporate Engineering Group
for consideration. The Corporate Engineering Group reviews the
ergonomics team’s findings, obtains clarification of any obscure
or confusing findings, and prioritizes the recommended interven-
tions. The team leader of each ergonomics committee, usually an
industrial engineer, works with the Corporate Engineering Group
to sort, assign, and schedule follow-up evaluation. Asneeded, the
teams and/or the Corporate Engineering Group obtains assistance
related to design, drafting, ordering, and/or installing new equip-
ment. They may also need assistance in obtaining appropriate
approvals (e.g., from the United States Department of Agricul-
ture) and obtaining appropriated funds. All negative comments
related to this checklist must be addressed before the plans for
intervention are considered acceptable.

When necessary, an ergonomics team can use a task force ap-
proach that incorporates a larger scope of human resources at the
plant. The ergonomics teams also revisit prior interventions to
follow-up on their effectiveness and review new or proposed work-
stations or operations. The teams also assess and/or monitor all new
installations or modifications at the plant to ensure “ergonomic
correctness.” This may involve administration of one or more of the
checklists. Finally, the teams provide information and success stories
to corporate headquarters for distribution to other plants.

Communication

Each ergonomics team submits a monthly status report. This
report is organized as a standardized agenda to be used for an
ergonomics team’s monthly meeting. The agenda includes the
following items:
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* areview of the previous month’s injuries, their impli-
cations, and related action plans;

*  areview of ergonomically-related workers’ compen-

sation and medical costs;

an update of corporate audit progress;

old plant recommendations;

new plant recommendations;

ideas and successes that should be shared with other

facilities;

special topics;

e a review of ergonomic checklists associated with
changes that need to be made or have been proposed;

* areview and forwarding of any Safety/Ergonomics
Surveys that have been filled out by employees who
have performed a new job after three months; and

e any listed suggestions to improve the Ergonomics
Program.

Atthe corporate level, these monthly reports (from all ergonomics
teams in all plants within the corporation) are reviewed by the
Industrial Engineering Manager and the Corporate Ergonomics
Coordinator. This allows them to monitor each plant’s or team’s
activity and progress. Since 1988, the corporation has published
aquarterly newsletterentitled “What’s New in Ergonomics.” The
purpose of this newsletter is to communicate news related to
ergonomics, report on the status of the ergonomics program, serve
as a reminder so that heightened awareness is maintained, and
share the experiences of individual ergonomics teams. The
newsletter is distributed to all plant managers and all plant
ergonomics teams, and team leaders. In general, the plant man-
agers route the newsletter to all superintendents. The list of topics
can be quite varied.

Summary

The corporation itnplemented their Ergonomics Program in 1986.
The structure of the program is consistent with the OSHA guidelines
for this industry. A Corporate Ergonomics Coordinator oversees,

106



Case Study #2

tracks, and audits the activities of ergonomics teams withineachplant.
A variety of forms and checklists are utilized to identify muscuioskeletal
and safety-related risk factors for injury. Parts of these forms alsoserve as
asource of information on employee symptoms. Overall, the ergonomics
program of the corporation is characterized by comprehensive scope,
structure, and communication.

ERGONOMICS AT THE PLANT

This plant was one of the first sites to implement the corporation’s
ergonomics program. Activities started around 1986-1987. Or-
ganizationally, there is one ergonomics committee that oversees
ergonomics activities at the entire plant though each department
may have its own ergonomics team that is accountable to the

Department Number of Job Changes

Bacon Slice

Bacon Slice/PFLM
Edible Rendering
Fresh Sausage
G.P.Can Meat

Ham Bone

Hog Cut

Hog Kill

inedible Rendering
Market Ship

Office

Plant

Preparation Sausage Manutfacturing
Quality Control

Sliced Smoked Meat
Smoked Meats Packing
Smokehouse
Smokehouse/Cure
Storeroom

Vat/Trolley Wash

0)8 -t
MNN=200DONNAINNN—-N N -k - Oy

Total 141

Table 1. Number of ergonomics interventions made by the plants
ergonomics committee according to department.
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plant’s ergonomics committee. The current ergonomics commit-
tee meets twice a month using the corporate program’s agenda.
The eleven-member committee includes: one production worker,
one office worker, one union steward, two maintenance engi-
neers, three industrial engineers, one production supervisor, the
personnel/safety coordinator, and the nurse.

Year Number of Job Changes

1986
1987 1
1988 1
1989 7
1990 20
1991 2
1992 54
1993 26
3
3

n

o

ongoing
no completion date

Total 141

Table 2. Number of ergonomics interventions made by the plant's
ergonomics committee by year of completion.

The ergonomics committee and teams at this plant have been quite
active. Tables 1 and 2 summarize the number of projects com-

pleted or in progress by department and year, respectively.

SCOPE/OBJECTIVES OF DEMONSTRATION PROJECT

The demonstration project involved working with two ergonom-
ics teams at the plant, a Kill Department team and a Cut Department
team, to analyze targeted jobs. The targeted jobs were selected based
on previous Safety and Ergonomics Surveys and other analyses (¢e.g.,
expensive compensable injuries or high turnover rates) that sug-
gested they were problematic. In addition, none of these jobs had
obvious solutions. Both ergonomics teams were charged to analyze
these jobs, identify the source(s) of the problems, and develop,
recommend, and implement appropriate interventions.
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METHODS AND OPERATIONAL PROCEDURES

Team Formation/Member Selection

The Kill Department ergonomics team consisted of three produc-
tion workers, a supervisor, one of the industrial engineers as-
signed to the Kill Department, the Corporate Ergonomics Coor-
dinator, and the investigators. The Cut Department’s ergonomics
team was similar to the Kill Department’s team except that the Cut
Department had two production workers instead of three. The
plant’s Manager of Industrial Engineering, the plant Maintenance
Engineer, and the most senior industrial engineer of the depart-
ment also often attended the teams’ meetings.

Team Training

The project started with a meeting at the plant. The purpose of the
meeting was to clarify the scope and purpose of the project from
all perspectives — the management, the union, and the investiga-
tors. This was followed by a training session for the ergonomics
team members. The training curticulum, delivered by the inves-
tigators, included an overview of the demonstration project; the
epidemiology, etiology, and development of low-back pain; the
epidemiology, etiology, and development of upper extremity
disorders; and an approach to solving ergonomics-related prob-
lems, including participatory problem-solving techniques. The
audience included production workers, supervisors, maintenance
personnel, engineers, and management personnel. There was no
specific assessment of training effectiveness.

Team Activities re Defining/Solving Problems

Meetings and Their Assessment: After training, the investiga-
tors met with the two individual teams, Kill and Cut, to address the
targeted jobs in their departments. During the calendar year 1993,
there were five such meetings. It should be noted, however, that
both committees occasionally met on their own in the interim. In
addition, the industrial engineering members of each committee
often met with the renovation project consulting firm to discuss
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incorporation and implementation of their committee’s recom-
mendations. Since the members of both committees had worked
together prior to this project and team dynamics were not consid-
ered pathological, little time was required for team-building
activities.

Meetings were structured according to an agenda. In general,
each meeting started with a review of the prior meeting’s minutes.
The committee’s prior work on each targeted job was summa-
rized, new data or ideas discussed, and remaining work identified
and assigned.

At the conclusion of the meetings, the participants and the
investigators completed meeting assessment forms adapted from
Scholtes (1988). These were reviewed by the investigators to
determine if changes in committee procedures or politics were
necessary. In addition, one of investigators attending the meeting
completed a group dynamics checklist, also adapted from Scholtes,
(1988) to subjectively assess the functional dynamics of the team
and its members. This information was used solely for observa-
tional purposes and, in this project, not applied as a means to
manage a team member’s behavior. At the end of the project,
another questionnaire was given to the participants to determine
their overall impressions of the meetings.

The Problem-Solving Process

The problem-solving process applied to the targeted jobs during
the demonstration project was developed and recommended by
the investigators. It was, to a large extent, adapted from problem-
solving principles and processes related to quality management
(Scholtes, 1988; Deming, 1986; Walton, 1986; Swezey, 1992).
The major principles underlying the process include participa-
tion, structure, a scientific approach, and decision by consensus.
The process involved five phases: problem identification, prob-
lem evaluation, solution development, solution implementation,
and solution evaluation.
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Problem Identification: To a large extent, the problems had
been identified through the plant’s previous ergonomics commit-
tee activities, such as the Safety and Ergonomics Surveys. The
targeted jobs represented jobs associated with a large number of
injuries, one or more particularly severe injuries, or relatively high
workers’ compensation expenses. In addition, they were jobs for
which the company had no solutions.

Problem Evaluation: The problem evaluation process was
particularly structured and emphasized a scientific approach to
data collection and analysis. Following a structured method was
considered important since some people have a tendency to jump
immediately to solution brainstorming or even implementation
without full understanding of the job and task requirements or a
clear definition of the job’s problems. In this project, the selected
method involved the following steps: data collection; data analy-
sis; and assessment of the problem(s). Data elements used to
describe the job were grouped into background data, exposure
data, and effects data.

Background data included a one sentence statement of the pur-
pose of the job, a summary of the associated tasks, the weights or
sizes of objects lifted or handled, and a description of the job’s
work organization (number of exposed workers, job rotation,
location on the line, etc.).

Exposure data represented descriptors of the forces or movements
to which the workers were exposed. One component was a
summary of time-related information. This included data on the
production rate (pieces per worker per hour), standard times (allowed
man-minutes per piece per worker, job load and calculated cycle
time), observed times (cycle time, duration of exertion per cycle,
percentage of time of exertion per cycle, and frequency of exertion),
and duration per day (hours). Another component of the exposure
data collection was a summary of motion- and exertion-related
information. This included a Therblig description of the tasks and an
estimation of required intensities of exertion using a five point scale.
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Associated body postures were qualitatively described. The investi-
gators also characterized the jobs according to their Strain Index
rating (Moore & Garg, in-press).

Effects data represented information that reflected the potential
effects of the exposures on the workers. Recordable injuries and
illnesses were ascertained by review of the OSHA 200 logs for the
years 1988 through 1993 (data prior to 1988 was not available).
Disorders were clustered into three categories according to ana-
tomical body part: the distal upper extremity (elbow, forearm,
wrist, and hand); the shoulder; and the lowerback. Days restricted
or lost, if any, were noted. Some workers on the teams had
performed some of the target jobs and could offer some anecdotal
insights into sites where they developed soreness or discomfort.
Turnover was also used as an indicator of a potential exposure
effect and, by consensus of the committee, was considered a
useful indicator of problems associated with the job. A third
source of effects data was worker feedback. Members of the
ergonornics teams interviewed workers who currently or recently
performed the targeted job. The interview followed a consistent
and structured format by using a worker feedback survey. This
survey incorporated some background information on the worker’s
affected body part, perceived problems with the job, and any
recommended solutions or changes for the job. Once the data
were collected, the teams reviewed and discussed the findings and
determined the parts of the job that were of most concern.

Solution Development: Solutions were developed to solve the
identified problems. A brainstorming technique wasused toascertain
ideas, regardless of feasibility, practicality, or other such concerns.
Once a list was completed, the group used informal discussion to
modify, delete, and prioritize the listed ideas. Eventually, the group
reached consensuson the most desirable and reasonable interventions.
No formal process, such as voting, was necessary for either team.

Solution Implementation: Implementation of the recommended
solutions was primarily the responsibility of the industrial engi-
neer for the area. The engineer initiated and tracked the corporate
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intervention evaluation form, contacted product manufacturers to
obtain equipment, arranged simulations, and coordinated com-
munications with supervision, maintenance, the renovation con-
sulting firm, and others. The engineer reported on the progress of
each job at each meeting.

Solution Evaluation: Given the time frame of this project, there
was no opportunity for meaningful post-intervention evaluation
for changes developed and implemented by the ergonomics
teams. Based on discussion with the committees, however, there
are plans to re-evaluate all interventions. Itis planned torepeat the
WorkerFeedback Survey approximately three months post-inter-
vention. This time interval was selected to minimize the potential
for the Hawthorne effect — i.¢., it was believed that the novelty
of the intervention would have largely dissipated by then.

TEAM ACCOMPLISHMENTS

The Kill Department targeted nine jobs for evaluation. The Cut
Department targeted twelve. These are listed in Table 3.

Kill Department Cut Department
Pulling leaf lard Lifting neckbones
Fleshing hides Putling ribs
Snatching guts Skinning picnics
Tonguing and impaling heads Scribing loins
Chiseling cheek meat Hooking sides
Splitting hogs Pulling loins
Positioning hogs on the Packing loins
Gambrel table and Palletizing loin boxes
cutting cords Hooking bellies
Shackling hogs Trimming bellies
Removing toe jam Pulling butts
Palletizing fresh pork boxes

Table 3. Jobs targeted for the Kill and Cut ergonomics teams.
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The Kill Department ergonomics team addressed all nine targeted
jobs; however, the team did not feel it necessary to subject all
analyses to the entire formal problem-solving process. One
intervention was partially installed in September 1993 and the
installation of one of the renovated lines began during November of
1993. The Cut Department ergonomics team addressed eight of its
twelve targeted jobs. Some were started near the end of the project
period and have not completed the problem evaluation phase. No
interventions were installed during the project since most involve
revised layouts to be implemented with the renovation, but selected
components of some intervention plans are in process. There have
been no post-intervention evaluations for either team to date.

Results of the analysis of six targeted jobs (three from each
department) have been summarized in report form and presented
in Exhibits 1-6. Each exhibit attempts to concisely communicate
the team’s work.

EXHIBIT 1

Job Data
Job Name: Pulling Leaf Lard

Purpose: Remove leaf lard from the inner aspect of the abdominal cavity -
improves quality of exposure to ribs - useful for rendering.

Tasks: Pull leaf lard, trim belly with a Whizard Knife, remove the kidneys.

‘Work Organization: The three tasks are amranged sequentially. The first
worker in the line removes kidneys, the next three pull leaf lards, and the final
worker uses the Whizard knife to trim the bellies. There are five workers that
advance one workstation every 15 minutes.

Exposure Data

Analysis of Time:
Production Data
12.5 seconds per hog (two leaf lards per hog)
18.75 seconds per worker per leaf lard
9 leaf lards per minute
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Standard Time Data
0.2133 minutes per hog
Job load = 88%
Recovery = 12%

Observed Time

Cycle time = 6.7 seconds per leaf lard
Duration of exertion = 3.0 seconds

% Exertion per cycle = 45%

Exertions per minute = 18 (two per leaf lard)

Duration per Day
9.5 hours per shift
5.7 hours pulling leaf lard per day

Analysis of Motion:

Grasp and tear loose the lower end of the leaf lard
4
Regrasp and pull leaf lard from the diaphragm and abdominal wall
U
Set aside

The workers grasp the lower end of the leaf lard with one hand. It is
grasped forcefully with a tightly closed fist because of the low coefficient
of friction (they also wear cotton mesh gloves). Stresses to the fingernails
and back of the distal interphalangeal joints are significant. Most of these
workers have lost parts of their fingernails and one had ulcers on the back
side of these finger joints. The workers then supinate the forearm and pull
upward to initiate the tear. Two hands are usuvally used when regrasping
and pulling upward to remove the leaf lard. Near completion of the task,
the workers hands are at approximately head height. The shoulders are
almost flexed to 90°. The tissue is easier to tear during this phase of the
task. When tom free, the leaf lard is dropped into a chute below.

Other Observations:
Intensity of exertion =
Posture = Fair
Speed of work = Fair
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The Strain Index (Moore & Garg, in-press)

Exposure Factor Rating Multiplier
Intensity of Exertion 3 6.0
% Exertion per Cycle 3 1.5
Exertions per Minute 4 20
Posture 3 15
Speed of Work 3 1.0
Duration of Task per Day 4 1.0
STRAIN INDEX 27.0
Effects Data
Distal Upper Extremity Disorders
Year Condition Days RestrictedDays Lost
1988 CTS (right wrist) 13 18
CTS and epicondylitis
{both wrists and lateral elbows) 8 0
1989 None reported 0 0
1990 Tendinitis (right elbow and wrist) 0 0
1991  Flexor tenosynovitis {(both hands)0 23
1992 Discomfort (left wrist) 0 47
Discomfort (left hand) 0 4]
1993 None reported 0 0
Shoulder Disorders
{None reported }
Low-Back Disorders
Year Condition Days Restricted Days Lost

1892 None reported
1993 None reported

1988 None reported 0 0
1989 Disc syndrome 0 106
Lumbago 0 0

1990 None reported 0 0
1991  Strain 4 0
0 0

1] 0

116



Average Rates (1988 - 1993)

Case Study #2

Body Part Incidence Rate Severity Rate
Distal Upper Extremity 20 363
Shoulder 0 0
Lower Back 10 367

Other Injury /Illness Data: One worker developed dermatitis of the left hand
in 1991 (restricted for 3 days). Two workers strained their lower extremities.
One was off work for 147 days; the other 2 days. Seven workers had lacerations

or burns, primarily affecting the right hand. These traumatic injuries were

associated with 15 restricted days.

Turnover Data: 10 individuals filled § positions in the last 2 years (100%

turnover every year).

Worker Feedback Data (n=7)

Percelved problems Total
Gripping the leaf lard 5
Breaking the leaf lard free 2
Pulling the leaf lard 1
Tearing the leaf lard 1
Rolling the leaf lard 1

Affected Body Part

Right

Left Bilateral Total

Neck
Shoulders
Elbows
Forearms
Wrists
Hands
Upper back
Lower back

COMNO = -

QO - O =
N AECW
Moo= 0ON

Recommended Improvements

{None reported}
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The Team's Assessment
= It is difficult to grasp the leaf lard because of its size, consis-
tency, and it is slippery.
*  Thetight and forceful grasp creates high compression and shear
forces on fingers and fingemnails when grasping.
»  Pulling up the leaf lard stresses the hands, wrists, and low-back.

Solution Brainstorming
= Use an automatic leaf lard puller manufactured by Durand
International
Use a leaf lard starter and/or roller manufactumed by SELO
Use a vacuum with a cutting nozzle
Cutthe lowerend of the leaf1ard with akmife, then pull manually
Start at the top of the leaf lard, then pull down
Cut the leaf lard in the middle, then pull out the halves
Inject air behind the leaf lard to *“loosen” it, then pull out
Freeze the leaf lard, then break it out
Use a hand-held skinner to remove it

The Proposed Solution _

The plant had previously tried a single SEL.O unit to tear loose the leaf lard on
cach side of the hog. This did not work well. As an alternative, it was
recommended to use two SELO units — one for right sides and one for left
sides. The other solutions were considered less effective or less feasible.

implementation Status

Two SELO Leaf Lard Starter units were obtained for trial in August 1993, A
cylinder malfunction delayed the trial until September 1993. Once imple-
mented, informal worker feedback was favorable. There were no evident
adverse impacts on quality or productivity. Both units are scheduled for final
installation by the end of the year.

EXHIBIT 2

Job Data

Job Name: Fleshing Hides

Purpose: Remove excess fat from hides so they can be properly sali-cured.
Tasks: Flesh hides

Work Organization: There are two workers that flesh hides regularly plus one
relief person that performs this task less than hatf-time. The work was designed
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by the industrial engineers so the fleshers would not keep up with the skinners
(the source of the hides). The relicf person would catch up by working while the
regular fleshers took their scheduled breaks. In reality, the fleshers work fast to
stay up with the skinners. As a result, they can take more and longer breaks.

Exposure Data
Weight of One Hide: One hide weighs approximately 6 pounds. Its shape is
irregular.

Analysis of Time

Production Data

700 hides per hour

350 hides per worker per hour
7.5 hides per minute

Standard Time Data

0.071 minutes per skin per worker
Job load = 86%

Recovery = 14%

Observed Time

Cycle time = 8.0 seconds per hide

Duration of exertion = 4.0 seconds

% Exertion per cycle = 50%

Exertions per minute = 22.5 (three per hide)

Duration per Day
9.5 hours per shift

Analysis of Motion

Grasp, lift, and move one hide from a table to the machine
U

Lay the hides on the roller, fat side up
(3
Activate the machine
4
After the cycle, stepon a Ji)c*:dal to open the machine

Grasp, turn, and replace the hide on the roller
JiA
Repeat machine acljtvation and opening

Catch hide and set aside on a conveyor
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The first action by the Flesher is to grasp one hide from an adjacent table, lift it up,
then move it to the fleshing machine. The hides are slippery and amorphous. The
Flesher places the hide on the machine. The rolleris at approximately waist height.
The Flesher reaches up to approximately head height to activate the machine by
pressing two buttons, The location of the buttons was determined on the basis of
safety concerns. A counting switchis nextto theright button. The Fleshers usually
reach over to hit the lever right after hitting the button once per cycle. After the
machine has cycled once, the Flesher grasps, lifts, turns, and replaces the hide on
the rofler to remove fat from the other half of the hide. After the hide is in place,
the Flesher activates the machine a second time. Atthe end of the cycle, the Flesher
catches the hide and sets or guides it onto a conveyor.

Other Observations
Intensity of exertion = Somewhat Hard
Posture =Good
Speed of work = Fast
The Strain Index
Exposure Factor Rating Multiplier
Intensity of Exertion 2 3.0
% Exertion per Cycle 4 20
Exertions per Minute 5 30
Posture 2 1.0
Speed of Work 4 15
Duration of Task per Day 4 1.0
STRAIN INDEX 27.0
Effects Data
Distal Upper Extremity Disorders
Year Condition Days Restricted Days Lost
1988 None reported 0 H
1989 None reported 0 0
1990 None reported 0 L+
1991 None reported 0 0
1992 Discomfort and numbness
{both wrists) 25 43
1993  None reported 0 0
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Shoulder Disorders
Year Condition Days Restricted Days Lost
1988 None reported 0 0
1989 None reported 0 0
1990 None reported 0 0
1991 None reported 0 0
1992 Discomfort {right shoulder) 4 0
1993 Overuse syndrome (bilateral) 54 176

Low-Back Disorders {None reported }

Average Rates (1988 - 1993)
Body Part Incidence Rate  Severity Rate
Dista! Upper Extremity 8.3 567
Shoulder 16.7 1,950
Lower Back 0.0 0

Other Injury / lliness Data: In 1992, one worker suffered multiple fractures
and lacerations of the right hand when the hand was caught in the roller portion
of the machine. This injury was associated with 236 lost days.

One worker with bilateral wrist discomfort and numbness, recorded in 1992,
underwent surgery for bilateral CTS in 1993

medical costs = $5672

disability costs = $1733

One worker with the shoulder problem recorded in 1993 as “overuse syn-
drome” actually had diagnoses of right partial rotator cuff tear, bilateral biceps
tendinitis, and bilateral impingement syndromes

medical costs =$ 1708

disability costs = $ 1809

In 1993, there have been 424 restricted hours among 5 Fleshers
cost of light duty work = $4952.

Total cost of 1993 injuries (as of September) = $15,874.
Turnover Data: Ten individuals filled two positions in the last six months

1,000% tumover per year
7 of the 10 (70%) had injuries
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A Quality Issue: The company’s customer notified them of problems related
to the quality of the hides. Apparently there was either too much retained fat
or the skins were too thin. It was suspected that this was related to the workers

working too fast.
‘Worker Feedback Data (5=3)
Affected Body Part Right Lleft Bilateral TYotal
Neck 0
Shoulders 1 0 1 2
Elbows 0 0 0 0
Forearms 1 0 0 1
Wrists 1 0 0 1
Hands 1 o 1 2
Upper back 1
Lower back 1
Perceived problems Total
Lifting hides from the tables 2
Gripping hides 1
Tuming and twisting 1
Recommended Improvements
{None reported}
Previous interventions
¢  The aside conveyor was modified so workers only dropped the
hides at the end of the second machine cycle. This eliminated
one lift plus carrying the hide.
*  They tried rubber gloves to improve friction, but the gloves got
stiff and cracked.
*  They installed light-activated switches, rather than palm bui-
tons, to activate machines.
s  They installed distribution conveyors from the skinners that
equitably distribute hides to the two fleshing machines.
The Team's Assessment

Handling the hides requires forceful grasping.

Lifting and manipulating hides requires significant strength and
non-neutral shoulder postores.

The work area is very restricted in terms of space.
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Solution Brainstorming
. Get out of the business (not feasible — too profitable)
«  Add a third machine (there are space limitations, the produc-
tions rate will eventually increase to 1,000 hides per hour
*  Redesign layout in a manner analogous to the beef industry

{space limitations)
¢ Use no-cut or leaf lard gloves (worked well, but filled with fat
and became slippery)
The Proposed Solution

It was possﬂ)lc to redesign the layout and add a third machine:
hides will be conveyed to one area, then to individual machines
*  hides will be presented to workers at the work surface height of
machine, this will eliminate the first Lift
= install lighttouch buttons on all machines and place them below

shoulder height
»  afterthelastcycle, thehides will dropontoaconveyor (eliminates
the last lift)
EXHIBIT 3

Job Data
Job Name: Snatching Guts

Purpose: Remove the internal organs (viscera) from the hog’s body cavities.
Tasks: Remove guts, then set aside.

Work Organization: There are three workers that perform this job without
rotation,

Exposure Data

‘Weight of One Set of Guts: One set of guts weighs approximately 26 pounds.
Analysis of Time

Production Data

742 hogs per hour
247 sets of hog guts per worker per hour

14.6 seconds per set of hog guts
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Observed Time

Cycle time = 13.3 seconds per hog

Duration of exertion = 4.0 seconds (guts hand)

% Exertion per cycle = 30% (guts hand); 100% (knife hand)
Exertions per minute =4.5 (once per set of guts)

Duration per Day
9.5 hours per shift

Analysis of Motion:

Graspandmpbunugamundone hand
Apply traction to the bung and cut to free the rectum
1
Regrasp near the stomach
1
Clnﬂlediaphnglnml{reeremainingvisccra
Clnlbclaryungw] tissue
Hold, turn, and carry the guts to the pan
The first two elements of this job require little effort, but the hand that holds the
knife is exposed to static, relatively low-force muscular work. Theleft shoulder
is abducted to approximately 90° and internally rotated to wrap the rectum
around the hand. Grasping near the stomach the diaphragm is cut and the guts

are lifted and transferred to a pan located behind the worker. The pans are
approximately at knee height.

Other Observations:
Intensity of exertion = Very hard (guts hand);
= Light (knife hand)
Posture = Good
Speed of work = Fair
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The Strain Index (Guts Hand)
Exposure Factor Rating Multiplier
Intensity of Exertion 4 9.0
% Exertion per Cycle 3 15
Exertions per Minute 3 1.5
Posture 2 1.0
Speed of Work 3 1.0
Duration of Task per Day 5 15
STRAIN INDEX 304

The Strain Index (Knife Hand)
Exposure Factor Rating Multiplier
Intensity of Exertion 1 1.0
% Exertion per Cycle 5 3.0
Exertions per Minute 5 3.0
Posture 2 1.0
Speed of Work 3 1.0
Duration of Task per Day 5 1.5
STRAIN INDEX 135

Effects Data

Distal Upper Extremity Disorders

Year Condition Days Restricted Days Lost

1988 CTS (left)
1989 CTS (bilateral)
1990 None reported
1991 CTS (bilateral)
1992 None reported
1993 CTS (left)

BoBobn

1
71
o
13
L+
22
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Shoulder Disorders
Year Condition Days Restricted Days Lost
1988 None reported 0 0
1989 None reported 0 0
1990 Rotator cuff (right shoulder) 52 8
1991 Pain (right shoulder) 0 0
Strain (left shoulder) 0 24
1992 None reported 0 0
1993 None reported 0 0
Low-Back Disorders
Year Condition Days Restricted Days Lost
1988 None reported 0 0
1989 None reported 0 0
1990 None reported 0 0
1991 None reported 0 0
1992 None reported 0 0
1993 Strain 0 3
Body Part Incidence Rate Severity Rate
Distal Upper Extremity 220 1,333
Shoulder 16.7 467
Lower Back 56 17

Turnover Data: Eight individuals filled three positions in the last two years
(133% turnover per year)

Worker Feedback Data (n=4)

Affected Body Part Right Left Bilateral Total

Neck 1
Shoulders 0 4 0 4
Ebows 0 1 0 1
Foreamms 0 0 0 0
Wrists 0 1 3 4
Hands 0 0 4 4
Upper back 0
Lower back 2
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Perceived problems Total
Inadequate room 1
Difficutt to pull bungs out correctly 1
Recommended Improvements Total
Open the H-bone 2
More room 1
Pult bungs out correctly 1
Develop a new method 1
The Team's Assessment
e  Handling the guts requires forceful grasping of a slippery
amorphous object.
¢ Lifting and camrying the viscera with one hand requires signifi-
cant strength.

*  The pan is located behind the worker.
*  Ttis necessary to lift the viscera into the pan.

Solution Brainstorming

The industrial engineers had been working on a proposed solution prior to the
ergonomics team’s review of this job. The team agreed with the proposed
intervention. As aresult, there was no solution brainstorming for this targeted job.

The Proposed Solution

The renovated design involves breaking the gut-snatching job into three tasks.
The first worker frees the abdominal organs, the second cuts the diaphragm to
free the thoracic organs, and the third performs the final cut to free the entire
guts from the laryngeal area. The viscera will fall passively into a pan riding
on a conveyor below the carcass. This new design and layout eliminates all
forceful grasping and lifting. A simulation was arranged and worked well.

There was one major obstacle — the United States Department of Agriculture.
The USDA was concemed about the possibility of contamination of the viscera
by debris falling from the workers’ shoes. In addition, the viscera must stay
with the carcass through the inspection process. Both obstacles were eventu-
ally overcome and the company has USDA approval to proceed with the
renovation.

Implementaion Status
The revised layout is scheduled for installation during 1994 as part of the
renovation project.
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EXHIBIT 4

Job Data
Job Name: Pulling Ribs

Puarpose: Remove ribs from the belly.
Tasks: Pull the rib and set it on the aside conveyor, pack the ribs.

Work Organization: Three workers rotate among these two tasks every 15-
30 minutes, Two workers pull ribs (using a special knife that requires two
hands) while the third packs the ribs {(materials handling).

Exposure Data

Rib Data
The average weight of one rib= 3.13 Ibs.
The average length of one rib =15 in.

Analysis of Time
Production Data
765 bogs per hour
765 bellies per worker per hour
4.76 seconds per rib

Standard Time Data

0.0794 minutes per rib per worker
job load =98 9%

recovery = 1.1%

Observed Time

Cycle time = 4.6 seconds per rib
Daration of exertion = 0.75 seconds
Percent exertion per cycle = 16%
Exertions per minute = 26 {two per rib)

Duration per Day

9.5 hours per shift
5.7 bours pulling ribs per day
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Analysis of Motion
Grasp tﬂc knife

Reach forward to begin cut
U
Pull the kllfife to cut

Grasp the cut rib
U
Lift, turn, and place the rib on the aside conveyor

The knife is held with two hands. Its design requires that the workers extend
and abduct their thumbs to place them on the handle, The thumbs press against
the upper part of the handle to provide torque to oppose torque created by the
knife blade (cutting through the meat below the little fingers). The forward
reach requires some trunk and shoulder flexion. After the cut, the workers
grasp the end of the rib with a pinch grasp with the forearm supinated, then lift
it to approximately head height, reach forward, turn the rib over, and place it
into a trough on the aside conveyor.

Other Observations:
Intensity of exertion = Somewhat Hard
Posture = Bad (thumbs abduction and
extension)
Speed of work = Fair
The Strain Index
Exposure Factor Rating Multiplier
Intensity of Exertion 2 3.0
% Exertion per Cycle 2 1.0
Exertions per Minute 5 3.0
Posture 4 2.0
Speed of Work 3 1.0
Duration of Task per Day 4 1.0
STRAIN INDEX 18.0
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Effects Data

Distal Upper Extremity Disorders

Year Condition

Days Restricted Days Lost

1988
1989
1990
1991
1992
1993

Possible CTS
None reported
CTS (right)
None reported

Tenosynovitis (left fifth finger)
Pain (right hand, wrist, and arm)

0
0
7

CO0OO0O0O00

0
11
3

Shoulder Disorders

Year Condition

Days Restricted Days Lost

1988
1989
1990
1991
1992
1993

None reported

None reported

Strain (right shoulder)
Strain (left AC joint)
None reported

None reported

OOBQQO
O00DOO0O0O

Low-Back Disorders

Year Condition

Days Restricted Days Lost

1988
1989
1990
1991
1992
1963

Ncne reported
None reported
None reported
Strain

None reported
None reported

OONODO
CO000Q

Average Rates (1988 - 1993)

Body Part

incidence Rate

Severity Rate

Distal Upper Extremity
Shoulder
Lower Back

11

222

5.6

17
406
39

A
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Other Injury / Iliness Data: One team member had performed this job and
experienced bilateral radial wrist soreness (suggestive of DeQuervain’s
tenosynovitis), This job was associated with 68 restricted days in last 12 months.

Total medical costs for 1993 (to date) = $2400.

Turnover Data:
Ten individuals filled 3 positions in last 12 months (333% turnover per year).

Workers often post in for higher pay.

Worker Feedback Data (n=9)
Affected Body Part  Right Left Bilateral Total

Neck
Shoulders
Elbows
Foreams
Wrists
Hands
Upper back
Lower back

ooNWO

oON-=-00

=040
W=~y phwoN

g

Perceived problems

Dull knife

Pulling the knife

Setting the rib on the aside conveyor
Thumb pressure

Grasping the rib

Grasping the knife

Bellies pull off the spike conveyor
Bone cuts

“w RN OWAEOD

Recommended improvements Total

Improve the knife handle
Change the spike conveyor
Change floor stands

Get a better knife

Lengthen the table

Lower the aside conveyor

Add a person to the packing task
Try gloves

ok ok -k DWW ON
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The Team's Assessment

The floor stand is irregular because the ends of the existing mats
do not match.

The existing conveyor designs contribute to the difficulty of the
pulling task

The ribs are put into the roller with their long axis parallel to the
axis of the roller drum. They may be flattened better (thus easier
to cut) if rolled the other way.

The existing knife places the user at a mechanical disadvantage,
especially regarding the thumbs (loaded and extended).

The existing system requires the spike conveyor operator o
align the bellies by sight alone. As a result, some bellies come
to the pullers with the ribs impaled by the spikes on the
conveyor.

The current technique of setting the ribs aside requires use of
pinch grasp combined with poor mechanical advantage (it is
held at the end of the rib) and forearm pronation.

The aside conveyor is located up and away from the worker, thus
requiring an extzended forward reach, trunk flexion, and lifting
to approximately shoulder height.

Soluhon Brainstorming

Upgrade the flooring material.

Design the spike conveyor for a taller worker and install adjust-
able stands for shorter workers.

Consider hooking the bellies instead of spiking them.

Roll the ribs lengthwise,

Use a light to consistently align bellies on spike conveyor.
Knives (sharpness is very individualized, consider a means to
keep the blade warm, reduces friction, consider a new design to
eliminate pressure with the thumbs).

Leave the pulled ribs on the bellies and install some device to
push them off

Place the ribs in a chute next to the puller so it drops to a
conveyor

Add a third worker: two pull ribs and one sets the ribs or the
conveyor (2 hands)

Lower the aside conveyor (not feasible to move it closer)

Iimptementation Status

Layout changes have been incorporated into the renovation
design plans,
New flooring material has been installed.

132



Case Study #2

s Work practice changes will be incorporated into the renovation
plans.

»  Arevised knife handle has been designed and a prototype built.
Workers recently tried it on the line (November 1993). Overall,
the new design addresses the biomechanical issues, but its
dimensions need to be changed so the end of the knife does not
hit the conveyor during the pull. It is undergoing further
modifications.

EXHIBIT 5

Job Data

Job Name: Lifting Neckbones
Purpose: Remove neckbones from the shoulder.
Tasks: Get one shoulder, then remove the neckbone

Work Organization: There are five workers that rotate every 30to 60 minutes
among three tasks: three neckbone pullers, one foot saw operator, one trims
front feet. Only one person lifts neckbones for one continuous hour per day.
For all others, the maximum continuous duration is 30 minutes. The othertwo
tasks are not considered to be as significant as the neckbone task in terms of
musculoskeletal risk factors.

Exposure Data

Weight of One Shoulder:
Average weight of shoulder = 17.4 Ibs.
Average weight of one neckbone = 1.7 lbs.

Analysis of Time
Production Data

1,532 shoulders per hour
511 shoulders per worker per hour

Standard Time

0.1166 minutes per shoulder per worker
Job load is 98.7%

Recovery is 1.3%

7.0 seconds per shoulder
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Observed Time

Cycle time (per shoulder) = 6.6 seconds
Duration of exertion per cycle = 3.3 seconds
% Exertion per cycle = 50%

Exertions per minute =9

Duration per Day
9.5 hours per shift
4.5 hours lifting neckbones per day

Analysis of Motion:
Orient shoulder on conveyor
1
Preliminary cut to allow grasp
I8
Continue cut around neckbone
Aside neckbone
Orienting the shoulder on the conveyor may involve pushing and/or pulling
with one hand. Sometimes, the shoulders are stacked, requiring the worker to
lift, push, or pull to get to them. The knife is used in one hand. The other hand
is sometimes used to provide traction to the neckbone. The workers’ posture
is generally favorable for the preliminary cut; however, the final cut requires

the worker to cut under the neckbone and up the opposite side. This maneuver
requires wrist flexion. The neckbones are dropped into a chute.

The Strain Index
Exposure Factor Rating Muttiplier
Intensity of Exertion 2 3.0
% Exertion per Cycle 4 20
Exertions per Minute 3 1.5
Posture 4 20
Speed of Work 4 1.5
Duration of Task per Day 4 1.0
STRAIN INDEX 27.0
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Effects Data
Distal Upper Extremity Disorders
Year Condition Days Restricted Days Lost
1988 CTS (right) 3 0
1989 Epicondylitis (both elbows) 0 9
Tendinitis (right elbow) 0 18
1990 None reported 0 0
1991 Discomfort (right wrist) 2 0
1992 Discomfort (right elbow) 22 0
Pain and numbness (right hand) 1 0
1993 Discomfort {right wrist) 37 0
Shoulder Disorders
Year Condition Days Lost Days Restricted
1988 Bicipital tendinitis 20 109
(right shoulder)
1989 Impingement (right shoulder) 40 25
1990 None reported 0 0
1991 None reported 0 0
1992 Tendinitis {right shoulder) 116 61
Strain (periscapular area) 0 0
1993 None reported 0 0
Low-Back Disorders {None reported}
Average Rates (1988 -1993)
Body Part Incidence Rate Severity Rate
Distal Upper Extremity 233 307
Shoulder 13.3 1,470
Lower Back 0.0 0

Turmover Data: 10 individuals posted for 5 positions in last 2 years (100%

turnover per year).
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Worker Feedback Data (n=10)

Affected Body Part Right Left Bilateral Total

Neck
Shoulders
Ebows
Forearms
Wrists
Hands
Upper back
Lower back

W-—=Www

b ok ) = b

b L
AR DONMOOL

Perceived problems

Tuming the shoulders

Dull knife

Too crowded

Problems related 1o the Kill Department
Conveyor moves too slow

Tables are too low

Workstation #1 is bad

Duration on the job is too long

Difficulty putting neckbones into the chute

g

-k oeh b= NN WD W

Recommended improvements Total

Rotate more frequently
Adjust the table height

Fix the flooring

More space

Better quality control from Kill
Slow down the ine speed
Better steeling of knives

- - NoW

The Team's Assessment
*  Thisisaskilled task requiring a sharp knife plus good technique.
+  The continuous conveyor is part of the problem. If the cut is
missed, the worker must follow the shoulder down the con-

veyor.
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Solution Brainstorming

Knives/Stecling (improve worker education, improve commu-
nication with the skilled sharpeners).

Repositioning shoulders (increase the space between shoulders)
Uneven floor (install a single mat of new flooring).

Work surface height (install adjustable work stands).

Line speed (add a sixth worker, 4 lifters and 2 foot saw operators,
this should reduce production rate to 500 shoulders per worker
per hour).

implementation Status

EXHIBIT 6

Job Data
Job Name:

New flooring has been installed.

Adjustable work stands and conveyor modifications are being
incorporated into the renovation design. The new design should
also reduce crowding.

A sixth worker has been added.

Knife/steeling education started.

Skinning Picnics

Purpose: Remove skin from the picnic.

Tasks: Skinning picnics, Trimming neckbones

Work Organization: There are seven workers that rotate between skinning
picnics and trimming neckbones every 2.5 hours (associated with breaks): two
trim neckbones (using knives manually), five skin picnics (using skinning
machines), three on the left side of the conveyor, two on right side of the conveyor

Exposure Data
Weight of one Picnic: The average weight of each picnic is 9.5 Ths.

Analysis of Time:
Production Data
306 picnics per worker per hour
14.1 seconds per picnic

Standard Time

0.1410 minutes per picnic per worker
Job load is 90.0%

Recovery is 10.0%
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Observed Thne

Cycle time = 13.1 seconds per picnic
Duration of exertion = 7.4 seconds per picnic
Percent exertion per cycle = 56%

Exertions per minute = 13.8 (three per picnic)

Duration per Day
9.5 hours per shift
usually 5.0 hours, but possibly up to 7.5 hours skinning picnics

Analysis of Motion:

Reach to the right or left side to grasp, lift, turn, and place
one picnic on the 1a;kinrfmg machine.

Rotate the picnic on ﬁae skinning machine.
Place the picnic back on the conveyor.

The skinning machine is located adjacent to the conveyor carrying the picnics.
The workers reach to one side (right or left depending on the orientation of the
workstation) to grasp, lift, and carry the picnic to the skinner. Once placed on
the skinning machine, the worker primarily guides the picnic over the blades.
There may be some additional lifting to reorient the picpic for reskinning. Once
skinned, the picnic is placed back on the conveyor.

The Strain Index
Exposure Factor Rating Muttiplier
Intensity of Effort 3 6.0
% Exertion per Cycle 4 20
Exertions per Minute 3 1.5
Posture 2 1.0
Speed of Work 3 1.0
Duration of Task per Day 4 1.0
STRAIN INDEX 18.0
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Distal Upper Extremity Disorders

Case Study #2

Year Condition Days Restricted Days Lost

1988 Tendinitis (both wrists) 60
1989 Epicondylitis (right lateral elbow) 0

*CTD” {(both hands) 0
1990 Epicondylitis (right lateral elbow) 0

Tendinitis (both wrists and hands) 5
1991 CTS {(right) {underwent surgery}] 32
1992 None reported 0
1993 None reported 0

Shoualder Disorders

Year Condition Days Restricted Days Lost

1988 None reported
1989 None reported
1990 Subluxation (left)
1991 Strain (right)
Strain (right)
1992 Tendinitis (right)
1993 None reported

c88Booco

QgOOQOQ

Low-Back Disorders {None reported }

Average Rates (1988 - 1993)

Body Part Incidence Rate

Severity Rate

Distal Upper Extremity 14.3
Shoulder 8.5
Lower Back 0.0

762

Turnover Data:
Estimated to be high
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Worker Feedback Data (n=11)

Affected Body Part Right Left Bilateral Total

Neck
Shoulders
Ebows
Foreamns
Wrists
Hands
Upper back
Lower back

oo

O=00MN

NOOON
WNDILOOOW

Perceived problems

Handling picnics
Difficult to adjust machines

g

-~y

g

Recommended improvements

Improve handling of the picnics
Install adjustable workstations
Adjust the machinery

Increase job rotation

Decrease job rotation

Rotate the machine 180°
Improve communication

- a=mDNNND

The Team's Assessment
»  Imnprove the picnic handling. I possible, efiminate Efting.
=  Allow for adjustable workstation heights.

Solution Brainstorming
Picnic handling
+  eliminate the guard rail to reduce the vertical height of the lift
use atrough instead of a flat conveyor so picnics will not fall off
=  install angled workstations to pull picnics off, then push to
return t0 conveyor
Adjustable workstations
*  design for a taller worker and raise the shorter ones

Implementation Status
Conveyor modifications
e aprototype is being built
¢ if successful, it will be incorporated into the renovation design
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EVALUATIONS OF TEAM PERFORMANCE AND PRO-
GRAM OUTCOMES

Measures of Team Function/Effectiveness

One of the purposes of the project was to assess the effectiveness
of the participatory approach to solving ergonomics-related prob-
lems. The following outcomes were considered to measure this
effectiveness:

*  Team productivity;
*  Number of interventions; and
*  Participant feedback.

Team productivity was determined by comparing the number of
jobs analyzed by the teams to the number of targeted jobs. The
number of successful interventions was considered as a measure
of effectiveness; however, during the brief observation period by
the investigators, interventions were installed for only a few jobs.
Therefore, the number of successful interventions was not used as
a yardstick of team effectiveness for this project.

To determine feedback from team participants, a self-adminis-
tered questionnaire, called the “Participant Feedback Question-
naire,” was completed anonymously. The questionnaire included
five-point scales (where “1” is very unfavorable and “5” is very
favorable) to assess participant ratings for team size, team bal-
ance, representation of interested parties, effectiveness of each
phase of the problem-solving process, team productivity, team
functioning, etc. Participants were also asked to identify ob-
stacles to effective team functioning. It was distributed to all team
members at the end of the project. Upon completion, the question-
naires were forwarded to the investigators for tabulation and
analysis.

Twelve (eight from Hog Kill and four from Hog Cut) “Participant
Feedback Questionnaires” were received. Eleven of the 12 (92%)
participants felt that the sizes of the teams were about right and
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balanced in terms of management representatives versus worker
representatives. All respondents felt that all interested parties
were represented on the committees.

Participant ratings of effectiveness for different aspects of the
problem-solving process and committee productivity (number of
jobs studied) were highly favorable (Table 4). As expected,
ratings for intervention implementation were relatively lower
since few interventions were implemented during the project
period. Regarding perceptions about team functioning, the mean
ratings were 4.4 (range: 3 to 5) and 3.5 (range: 3 to 4) for the Hog
Kill and Hog Cut teams, respectively.

Hog Kill (n=5) Hog Cut (n=4)
Mean PRange Mean Range

Problem ldentification 43 4-5 4.0 4

Problem Evaluation 44 45 45 4-5
Intervention Development 39 35 3.0 24
intervertion kmplementation 36 35 28 2-4
Intervention Evaluation 41 35 35 34
Number of Jobs Studied 3.8 2-5 38 34

Table 4. Participant ratings of the problem-solving process elements
and number of jobs studied on a scale of 1 to 5 (1 = very unfavorable;
5 = very favorable).

Four of the eight Hog Kill team members felt there were obstacles
to the team working well. The reasons and the number of
individuals citing each reason (in parentheses) included:

Lack of advanced notice of meetings (3);
Inconvenient meeting times (2);

Key people did not attend (1);

Lack of meeting structure (1);

People were too busy with other major projects at the
same time (1);

* Finding a good meeting place was a problem (1); and
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People shortages made it difficult to get team mem-
bers to the meetings (1).

Three of the four Hog Cut team members also felt there were
obstacles. They cited:

Poor participation (2);

Team members were passive or reluctant (2);

A lack of open discussion (1);

Key people did not attend (1);

Non-team members were reluctant to contribute (1);
Team members were overworked because of conflict
with another major project (1);

A shortage of plant workers made it difficult for some
members to attend all meetings (1); and

A shortage of conference rooms (1).

Mean ratings and ranges for each team’s meetings are summa-
rized in Table 5. Overall, the ratings were highly favorable.

HogKil (n=8)  Hog Cut (n=4)

Mean Range Mean Range

Good vs. Bad 4.3 35 43 35
Focused vs. Rambling 43 4-5 45 35
Energetic vs. Lethargic 40 35 35 34
Satisfying vs. Not Satisfying 3.8 34 35 34
Scientific vs.

Shooting from the hip 4.0 35 43 45
Cooperative vs. Divisive 44 4-5 43 45

Table 5. Participant ratings of the meetings ona scale of 1to 5 (1 =very
unfavorable; 5 = very favorable).

In terms of the pace of the teams’ activities, the Hog Kill team’s
mean rating was 3.6 (range: 3-5) and the Hog Cut team’s mean
rating was 3.25 (range: 3-4).
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All 12 respondents felt that the information from the workers
performing the jobs under study had been sought and adequately
represented in the teams’ activities. There was similar unanimity
among respondents when asked whether they felt that the workers
were satisfied with the teams’ activities and whether the teams
were meeting their goals. Two individuals added remarks that
there is still more work to be done. In terms of satisfaction with
the plant’s ergonomics program, the mean response from both
teams was 3.8 (range: 3-5).

When asked about the teams’ futures, 75% of the members felt the
teams should continue on as they have. Comments associated to
this response included:

“Emphasize strong leadership.” (Hog Cut)
“Maintain strong active leadership.” (Hog Kill)
“Mectings where everyone can attend.” (Hog Cut)
“Meet more often if possible.” (Hog Kill)

The other three (25%) recommended that the teams continue on,
but change in some ways. Their comments included:

*  “More advanced notice for the meetings so we the
workers might gather more information to help with
problems.” (Hog Kill)

*  “T feel more emphasis should be put on ergonomic
design instead of ergonomic upgrading.” (Hog Cut)

*  “More workers on the committee.” (Hog Cut)

As final comments, the following were noted:

»  “Ifeel this project has improved an already workable
ergonomics program and has benefited by our asso-
ciation with the consultant.” (Hog Kill)

*  “Very good program. This way things do get done
even if it takes time.” (Hog Kill)

»  “I feel especially with the renovation — a committee
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will be important in dealing with the new problems
related to new equipment and increased line speed.
All jobs should eventually be targeted to make them
as comfortable as possible.” (Hog Kill)

» “Excellent effort by all — persistence of ].W.’s part as
team leader was very effective. Ienjoyed participat-
ing in such a meaningful and positive committee.”
(Hog Kill)

*  “Need to insure follow through on all ergonomic
problem areas identified.” (Hog Kill)

¢ “A lot was discussed and things did get done to
improve work areas.” (Hog Cut)

MEASURES OF BENEFITS

Assessment of the Corporate Ergonomics Program
There are several potential measures of a program’s effectiveness.
Perhaps the most important criteria are whether the program is
achieving or has achieved its defined objectives and whether the
management and workers believe that the program is worthwhile.
Both the Steering Committee and the Corporate Ergonomics
Coordinator consider the ergonomics program favorable for both
of these criteria.

Both of the above criteria are fairly subjective and difficult to
measure; therefore, additional analyses, based on more objective
data, have been done in an attempt to quantitate the effects of the
ergonomics program on the corporation. These analyses primarily
examine changes in injury and illness statistics and workers’
compensation expenses since the program’s implementation.
The program’s effects on quality and productivity are also
examined, but only qualitatively. Since the impact of the program
represents the holistic result of numerous specific interventions,
brief descriptions of several of the corporation ergonomic successes
are also presented in this section.
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One statistic used to monitor trends is the crude annual incidence
rate. This is calculated by dividing the total number of injuries and
illnesses recorded on the OSHA 200 log for one year by the average
number of workers employed during that year, then multiplying by
100. The resultisthe number of injuries and illnesses per 100workers
per year. Another commonly used statistic is the lost-time incidence
rate. This rate is calculated in a manner similar to the crude incidence
rate, except that only the number of lost-time injuries are included in
the numerator. The result is the number of lost-time injuries per 100
workers per year. Another potential measure of a program’s
effectiveness is the percentage of recordable conditions that were
“ergonomics-related” (e.g., strains, sprains, or repeated motions or
exertions). If a program were effective in preventing
musculoskeletal disorders, one would predict a decrease in this

percentage post-implementation.

From a business perspective, many companies are interested in
determining how an ergonomics program might affect workers’
compensation costs. Annual workers’ compensation costs canbe
compared either in actual dollars or in constant dollars (adjusted
for inflation). Another analysis, related to this same data, exam-
ines the annual corporate workers’ compensation expenses per
employee (per capita workers’ compensation costs). This may be
useful since the number of workers employed by the company
could change over the years. These comparisons are addressed in
this study.

Itis of interest to examine the effects of ergonomics on quality and
productivity. In the meat industry, quality can be measured
several ways. One is yield — the amount of meat obtained per hog
part. Another measure is related to the appearance of the finished
product, such as excessive fat, scoring, or sloppy packaging.
Productivity is measured by pounds of meat processed per hour.
Line speed is a significant factor in determining a plant’s
productivity.
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Methods

Injury and Illness Statistics: Complete OSHA 200 log data
were only available from 1987 through 1993. In general, data for
years prior to 1987 were not available because the corporation
retains OSHA logs for only five years (consistent with OSHA
record-keeping regulations). As a result, it was not possible to
examine the effects of the ergonomics program pre-implementa-
tion versus post-implementation for all of the injury and illness
statistics. Rather, most of the available data describes the changes
from one year post-implementation onward. One exception was
that the corporation had maintained data for the lost-time inci-
dence rate since 1984, thinking it could be important for future
comparisons. As a result, it was possible to compare pre-
implementation data to post-implementation data.

Workers’ Compensation Costs: The corporation preferred that
its absolute dollar figures for annual workers’ compensation costs
not be published. Data was available for fiscal years 1987 through
1993 (the corporation’s fiscal year ends in October). The costs for
1987 were assigned a value of 100%, and costs for years 1988
through 1993 are expressed as a percentage of 1987. To make the
comparison as valid as possible, the 1987 costs were adjusted for
inflation. According tothe corporation’s top insurance executive,
the company’s average annual rate of inflation for medical ser-
vices was 12% in this time period (Corporate Insurance Execu-
tive, 1993). To determine the per capita workers’ compensation
costs, the actual dollars were divided by the number of workers for
that year. As before, the results are expressed as a percentage of
1987, except these figures were not adjusted for inflation.

Quality, Productivity, and Line Speed: No data were available
to assess the effects of the corporation’s ergonomics program on
quality, productivity, or line speed. However, production workers
and engineers were interviewed to determine the impact of the
ergonomics program on these three issues.
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Results

Injury and Illness Statistics: In Figure 1, the crude incidence
rate for 1987 was used as a baseline value. Initially, the crude
incidence rate increased during the early post-implementation
period, then plateaued at a level approximately 30% higher than
baseline. This observation is attributed to the company’s efforts
to promote early reporting of musculoskeletal symptoms and
signs (Corporate Ergonomics Coordinator, 1993). In the most
recent two years, the crude incidence rate has decreased and is
almost equal to the 1987 level.

Figure 2 illustrates the magnitude of the lost-time incidence rates,
expressed as a percentage of the 1984 rate (14.9), for years 1984
through 1993 (year-to-date). There has been a consistent and
marked decrease in the lost-time incidence rate since the imple-
mentation of the ergonomics program. The lost-time injury rate
declined by 50% during the first year of the ergonomics program
and has continued to show adownward trend in subsequent years.
In 1993, the rate was only 11% of that observed in 1984. This
dramatic reduction in the lost-time incidence rate was attributed
to ergonomics, safety-related improvements, and other factors
such as altered assignments for workers recovering from injuries
(Corporate Ergonomics Coordinator, 1993).

The percentage of total recordable disorders that were considered
“ergonomics-related” are presented in Figure 3. This percentage
decreased 31% from 1987 to 1993. In 1987 and 1988, approxi-
mately two-thirds of all recordable conditions were due to “ergo-
nomics-related” injuries. Subsequently, this decreased to ap-
proximately 40%. It should be explained, however, that this
percentage varies from plant to plant. The plants with the lowest
percentages, ranging from 9% to 16%, are highly automated
canning plants. The plants with the highest percentages, ranging
50% to 66%, are hand-intensive processing and packaging plants.
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Corporate Incidence Rate
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Figure 1. Percentage changes inannual corporate crude incidence rate
for the years 1987 through 1993 compared to 1987.

Corporate Lost-Time Incidence Rate
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Figure 2. Percentage changes in corporate lost-time incidence rate for
years 1984 through 1993 compared to 1984.
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Corporate Recordable Conditions related to
Musculoskeletal Risk Factors
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a0% 1
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Figure 3. Percentage of total recordable conditions that were muscu-
loskeletal conditions {e.g., strains or sprains) related to musculoskel-
etal risk factors (e.g., lifting, lowering, or carrying) for the years 1987
through 1993.

Workers’ Compensation Costs: Annual workers’ compensa-
tion costs, expressed as a percentage of 1987 costs, have shown a
decrease since 1987 (Figure 4). While the decline has not been
particularly steady, there has been an overall decrease in this
expense subsequent to implementation of the ergonomics pro-
gram. The 1993 expenses were 16% of those of 1987 (an 84%
decrease). Disregarding inflation, 1993 expenses were 31% of
those of 1987 (a 69% decrease). A decrease in workers’ compen-
sation expenses had not been observed prior to the start of the
company’s ergonomics program (Corporate Insurance Execu-
tive, 1993).

Figure 5 compares the data for years 1987 through 1993 as a
percentage of the 1987 expenses per employee. A progressive
decline in per capita expenses is noted, with 1993 unadjusted
expenses peremployee being approximately 73% lower than those in
1987. These savings in workers’ compensation costs have a major
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Corporate Workers' Compensation Expense
{Constant Dollars)
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Figure 4. Percentage changes in annual corporate workers’ compensa-
tion expenses (constant doflars) for years 1987 through 1993 compared
to 1987 expenses.

Corporate Workers’ Compensation Expense
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Figure 5. Percentage changes in annual workers’ compensation ex-
penses per employee for years 1987 through 1993, compared to unad-
justed 1987 figures.
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impact on companies’ profitability, especially in the meatpacking
industry. It is estimated that a $1,000 expense requires the sale of
approximately 35,000 pounds of product for the profits from this
sale to cover this expense (Corporate Ergonomics Coordinator,
1993).

Quality, Productivity, and Line Speed: Based on the inter-
views, no ergonomics-related improvement had ever been associ-
ated with a sacrifice in quality. Rather, the expertence of the
workers and management suggested that ergonomic improve-
ments most likely increased quality. The company believes
workers who are less fatigued at the end of the day continue to
performbetter, such as making better cuts, than fatigued or aching
workers (Corporate Ergonomics Coordinator, 1993).

In terms of productivity, the corporation believes that workers
without fatigue or discomfort maintain steady output throughout
the day compared to workers with fatigue or aches (Corporate
Ergonomics Coordinator, 1993). Some interventions have led to
significant increases in productivity due to automation, better
yield, and reduced number of workers. Some interventions have
relieved bottlenecks on aline, such as by improved layout or work
simplification, and have allowed better line output without ad-
verse effects or impacts on the workers.

Increasing line speed has not been a goal of the company’s
ergonomics program. Line speed is primarily determined by
sales, economies of scale, and availability of raw materials (Cor-
porate Ergonomics Coordinator, 1993). When increases in line
speed are scheduled, the company relies on standard industrial
engineering methods to manage the effect on existing bottlenecks.
After the line speed has been increased for several weeks, the
ergonomic effects are re-evaluated via the Safety and Ergonomics
Survey. Identified problems are then addressed as discussed
previously.
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Ergonomic Innovations: Prior to 1982, deboning picnics re-
quired over 25 workers using knives to manually dissect out the
bone from the picnic. Aside from the inevitable cuts and bruises,
this work was associated with a large number of upper extrem-
ity disorders. In 1980, the company started a project to
examine the possibility of automating this difficult task. A
corporate methods and layout engineer worked with a Dutch
food equipment manufacturer to adapt their machinery to the
corporation’s process. The design is based on squeezing the
meat from the bone. Four Deboning Machines were intro-
duced at one plant in 1983. The new process involved four
machines and five workers (two operators, two meat inspec-
tors, and a trucker). This equipment was subsequently in-
stalled in two other plants. The same principle was later
adapted to the deboning of hams and these machines were
installed in four plants. This change improved the quality of
meat and yield increased slightly, but this slight increase, when
multiplied by millions of hogs per year, was significant.

The company has also invented several devices, such as automatic
hog splitters and hand-held skinners and markers. These inven-
tions have been licensed for manufacturing and sale by national
distributors.

Several devices available from national distributors have been
modified for unique applications at the company. Examples
include the development of new handles for vacuum carrying
devices for manipulating heavy boxes, barrels, or bags, and
modifications to Whizard knives (new handles).

The company has also developed a variety of innovations for their
own use. These include bacon comb lifters; casing and film roll
manipulators, bacon comb sharpeners and straighteners, and belly
inverters. Projects nearing installation include automated pulling
of loins and automatic trimming of bellies.
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Assessment of the Plant’s Ergonomics Program

Methods

The long-term effectiveness of the plant’s ergonomics activi-
ties was evaluated according to changes in the plant’s injury
and illness statistics and the plant’s annual workers’ compen-
sation costs. The injury and illness data were tabulated from
available plant OSHA 200 logs (1988 through 1993). There
was no data available to compare pre-implementation statistics
with post-implementation statistics. Crude incidence rate,
lost-time incidence rate, and percentage of recordable disor-
ders that were “ergonomics-related™ were compared as for the
corporate data, using 1988 as the baseline year. Severity rate,
the number of days lost or restricted per 100 workers per year,
was also examined. The workers’ compensation cost data were
available for the years 1987 through 1993. These were com-
pared in a manner similar to that for the corporate data.

Results

Injury and Illness Statistics: The crude incidence rate increased
by approximately 64% between 1988 and 1991 (Figure 6). This
pattern is similar to that noted for the corporation, but the
magnitude of the increase is somewhat greater. Itis suggested
that this increase may drop over time, as noted for 1992 and
1993, but not necessarily to the 1988 baseline level. The lost-
time incidence rate increased approximately 70% between
1988 and 1992, and a significant decrease was not observed until
1993 (Figure 7).

The plant’s experience differs from the corporation’s experience
for this parameter, where a decrease in the lost-time incidence rate
was noted each year post-implementation of the ergonomics
program. Further analysis of the plant’s data revealed that there
was a shift in the percentage of cases with restricted days as
opposed to lost days. Restricted days accounted for 26% of the
total lost or restricted days in 1988 versus 60% in 1993. This
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Plant Incidence Rate
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Figure 6. Percentage changes in annual plant crude incidence rate for
the years 1988 through 1993 compared to 1988.

Plant Lost-Time Incidence Rate

180% T 172%
160% 4
140% +
120% 4
100% 4
0% 1
e0% 4
4w0% +

20% ¢+

0% -

1988 1989 1980 1991 1982 1993

Figure 7. Percentage changes in the plant’s lost-time incidence rate for
years 1988 through 1993 compared to 1988.
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suggests that, in combination with increased early reporting,
workers are more readily assigned alternate duty assignments,
thus reducing lost days while increasing restricted days.

Figure 8 illustrates the percentage changes in severity rates for years
1988 through 1993, expressed as a percentage of 1988 rates. No
consistent pattern is readily evident, butthere is some suggestion that the
seventy rate may have started to progressively decrease in recent years.

The percentage of total recordable conditions that were consid-
ered “ergonomics-related” are illustrated in Figure 9. This per-
centage has been almost constant at 40% during this time period.
Unlike the corporate data, there has been no significant decline in
this percentage during the observed post-implementation period.

Plant Severity Rate

180% + 155%

1988 1989 1980 1991 1992 1893

Figure 8. Percentage changes inthe plant’s severity rate foryears 1988
through 1993 compared to 1988,

Workers’ Compensation Cost: As shown in Figure 10, there is a
clear pattern of decline for annual workers’ compensation expenses
whencompared toadjusted 1987 expenses. The 1993 expenses were 20%
of those in 1987 (an 80% decrease). Interms of actual dollars (unadjusted
for inflation), the 1993 expenses were 39% of1987 expenses (a 61%
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Plant Recordable Conditions related to Musculoskeletal
Risk Factors
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Figure 8. Percentage of total recordable conditions at the plant that were
musculoskeletal conditions (e.g. strains or sprains) related to musculosk-
eletal risk factors (e.g. lifting, lowering, or carmying) for the years 1988
through 1993.

Plant Workers' Compensation Expense
(Constant Dollars)
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Figure 10. Percentage changes in annual plant workers’ compensation
expenses (constant dollars) for years 1987 through 1993 compared to
1987 expenses.
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decrease). The plant did not experience the same pattern of decrease as
the corporation. The corporation noted an almost exponential
decrease with greater reductions in the earlier years (1988 to 1990).
The plant, however, noted a more linear decrease over time.

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this case study was to demonstrate and evaluate the
effectiveness of the participatory approach to solving ergonomics
problems, especially problems related to the upper extremity, in
the red meatpacking industry. The information in this report is
primarily descriptive. Since the methodology was notexperimen-
tal, e.g., there were no control or comparison groups, it was not
possible to draw definitive conclusions regarding factors that
caused or contributed to the observations.

The corporation involved in this project had clear and explicit
documentation of management commitment for a participatory
ergonomics program. This commitment was also evident through
the methods chosen to implement the program and communicate
its results. Employee involvement was incorporated at the time of
the program’s inception in 1986. As a result, the study plant also
relied on participatory ergonomics methodology.

One aspect of the project was to describe the long-term effects of
implementing a participatory ergonomics program in a large
corporation and one of its plants. This analysis examined injury
and illness statistics plus workers’ compensation costs. Unfortu-
nately, it was not possible to compare several years of pre-
implementation data (pre-1986) to post-implementation data ex-
cept for one measure, the lost-time incidence rate. As a result,
most of the observed changes reflect the corporation’s or plant’s
experience in the years just after implementation of the program.

At the corporate level, the following observations were noted
during the years following implementation of such a program:
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»  Asignificant increase in the crude incidence rate (at
least for several years);

* A marked decrease in the lost-time incidence rate;

» A ssignificant reduction in the percentage of record-
able disorders that were “ergonomics-related”;

* A marked reduction in total and per capita annual
workers’ compensation costs;

*  Noadverse effect, and probably a favorable effect, on
quality; and

* No adverse effect on productivity and, in general, a
means to accommodate required increases in produc-
tivity.

In contrast, the plant observed the following:

* A significant increase in the crude incidence rate;

* Anincrease in the lost-time incidence rate, but a shift
from lost days to restricted days;

+ No significant change in the severity rate;

¢ Nochange in the percentage of recordables that were

“ergonomics-related”; and

* An almost linear decrease in annual workers’ com-

pensation costs.

Reasons for these observed differences between the corporation
and plant could not be determined in this project, but the unique
hazards associated with red meat slaughtering work may be one
contributing factor.

The second part of this project involved working with ergonomics
teams from two departments in the plant. Overall, this component
of the project demonstrated that the use of participatory ergonom-
ics teams that rely on structured problem-solving methods are
able to work effectively to address musculoskeletal hazards,
especially related to the upper extremities, in the meatpacking
industry. Both teams had representatives from production work-
ers, supervision, and management. The teams’ targeted jobs were
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some of the most difficult jobs in the plant in terms of number,
severity, or cost of injuries and tumover. Subjective assessment
of the teams’ dynamics by the investigators revealed little need to
work on team building or decision-making skills. There were,
however, some differences in style between the team leaders. The
Kill team leader was more personable, more accommodating to
the team, and appeared to be more interested in the program and
the problem-solving process than the Cut team leader. To the
investigators, this difference contributed to better communica-
tion, participation, and enthusiasm among the Kill team than the
Cut team. However, both teams were considered productive.

While the problem-solving process used by the teams was pre-
scribed by the investigators, it was observed that the team mem-
bers seemed to rely primarily on subjective feedback from work-
ers performing the targeted jobs and their own subjective assess-
ments of the jobs. Quantitative ergonomics data and methods
were rarely used. It appeared that, for these jobs, the presence of
a hazard was undisputed. The injury and illness data plus the
worker feedback data were used to identify the body parts most
adversely affected by these jobs. Videotapes and the worker
feedback data were used to identify task elernents that were
believed related to the affected body parts. Solutions were then
directed at altering these task elements. In general, both teams
followed the sequence of steps recommended by the investiga-
tors. There were a few circumstances, however, when solutions
were recommended prior to completion of data collection and
analysis. Given the limited duration of the project, few of the
developed solutions were implemented. None of the interven-
tions were evaluated for effectiveness.

The exhibits are presented as documentation of examples of each
teams’ work. They are summaries that allow others to quickly
examine the scope and methods of the team’s data collection, data
analysis, problem assessment, proposed solutions, and final recom-
mendations. This type of summary can be used as an attachment for
an appropriations request or as a reference when subsequent changes
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in process or productivity warrant re-evaluation of the job. While not
necessarily demonstrated in these six case studies, the investigators
noted that it is desirable for the committee to have members that are
“hands-on” technicians or engineers that are good at design or layout
and can assist in making prototypes and setting up simulations.
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