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ABSTRACT

An ergonomic-focused, job redesign effort in a major meat-packing plant is described.

Joint management-labor teams composed of representatives from each department of the plant

were formed and trained in team building and ergonomic principles. These teams prioritized

jobs for ergonomic redesign and developed and implemented solutions. Sources of data for

evaluating the effectiveness of this program included: an attitude survey, a physical symptom

survey, OSHA 200 logs for Cumulative Trauma Disorders (crDs), plant turnover and

absenteeism data, observations, videotapes, and employee interviews about their jobs, tools,

and pain experienced at work.

The participatory ergonomics project at the plant was associated with significant

reductions in: the incidence and severity of CTDs, lost production days, restricted duty days,

and plant turnover. Team analyses of em-related outcomes, survey data, and team

performance data revealed that a majority of the teams functioned well. Those that performed

less than optimally needed to work on the internal work processes within their groups and

resolve conflicts based on differing viewpoints. Employee responses to the attitude survey

revealed that employees are feeling less pain in their bodies overall and that this pain is less

severe. In particular, those employees who had their jobs changed during the ergonomic

program had less severe pain, as well as lower intentions to turnover, and more positive

attitudes about the ergonomics program.

Recommendations for the development and implementation of large-scale ergonomics

interventions are made based on these findings and the observations of the University team
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assigned to the project. These recommendations include: reconfiguration of the teams to not

include top plant management; greater involvement of maintenance personnel; smaller teams

with members who develop more ergonomics expertise; continual ergonomics training of team

members; more involvement of plant employees; team accountability to plant employees;

enhanced team autonomy; training on internal team work processes; attention to ergonomic

project documentation; release time and overtime for team members; more systematic job

analysis; establishing preventive ergonomic measures in the future; employment of a full-time

ergonomist; and the development of a management information system.
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INTRODUCTION

Statement of Problem

This cooperative research demonstration project was conducted to research and

document the organization, training and operation of an ergonomics program in a red meat­

packing plant based on an employee involvement team concept. In addition, the project was

designed to support and assist employee ergonomics teams in fmding and evaluating feasible

solutions to specific red meat-packing ergonomics-related problems, as well as, to provide an

ergonomic improvement demonstration case study that could be used as a model by other

groups in the red meat-packing industry.

Scope and Objectives

The purpose of the cooperative agreement between the Centers for Disease Control,

the University of Nebraska-Lincoln, and Farmland Foods, Inc., was to create functional

ergonomics teams that could develop, document, and validate ergonomic activities that result

in the reduction of cumulative trauma disorders and other related injuries and illnesses in the

red meat-packing industry. The various activities consisted of ergonomic job analysis,

engineering controls, administrative controls, education and training, employee involvement,

and gaining management and employee commitment.

The overall goal of the project was to develop an ergonomics program that would

have long-term implications and, at the same time, address specific current ergonomic-related

problems in a dynamic production environment.
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The research demonstration project was designed for one year consisting of four

phases of activity: program development and ergonomics training (Phase I), job selection,

evaluation and solution implementation (Phase II), follow-up and evaluation (Phase III), and

final reporting (phase IV).

The project consisted of 11 task objectives or goals:

1. Obtain management program commitment

2. Assess current ergonomics activities

3. Establish, train, and interact with ergonomics teams

4. Assist in documenting, selecting, and evaluating jobs

5. Help devise, assess, and implement ergonomics solutions

6. Help evaluate the effectiveness of ergonomics solutions

7. Evaluate OSHA 200 log incidence and severity data

8. Survey and evaluate worker attitudes and perceptions related to the ergonomics

program

9. Survey and evaluate worker perceptions of pain and discomfort related to job

design

10. Survey and evaluate ergonomics team effectiveness

11. Draft and present a final project report

Methods

A number of methods were utilized in conducting this research and providing technical

assistance where appropriate. A more detailed description of the method used for each type
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of project activity is provided in the "Results" section of this report. These methods include:

1. Classroom training/education of employees

2. Voluntary employee questionnaires

3. Direct observations

4. Team building processes

5. Data collectionlreview and analysis

6. Ergonomic job analysis and job improvement

BACKGROUND

Ergonomics Fundamentals

Ergonomics Program Concepts and Goals

The term "ergonomics" literally means the study of work. In the sense of modem

industrial ergonomics the tenn "ergonomics" deals with workers and workplaces and the

application of scientific knowledge and methods in making job improvement changes to

achieve specific work safety and productivity goals (Putz-Anderson, 1988).

The modem practice of ergonomics requires an interdisciplinary approach and effort.

Traditional areas of ergonomics involvement are physical ergonomics, infonnation processing,

work space and work methods design, product design, and job perfonnance.

Ergonomic techniques require the application of specialized knowledge and experience

in such areas as job analysis, engineering design, human factors, process engineering,

occupational health, medicine, medical management, industrial hygiene and safety,
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management information systems, organizational behavior, leadership and management,

training and communications, research and development, employee involvement, and quality

control.

In using the ergonomics approach, the various technical and managerial disciplines and

methcxis are brought to bear on a single problem. That problem is the reduction or

elimination of workplace stressors directly or indirectly related to the following goals:

1. Reduction of injury and illness, cumulative trauma, physical strain, and

stress

2. Reduction of lost time injuries, illnesses, and accidents

3. Reduction of medical costs

4. Reduction of absenteeism and turn-over

5. Decreased probability of accidents and errors

6. Improved quality and productivity

7. Improved employee attitudes

The costs of ignoring ergonomics improvement in the workplace are significant. For

example, one American meat-packer was fined $4.33 million in 1988 by OSHA for a series

of workplace injuries, cumulative trauma disorders (CTDs). In terms of operating cost

burden, a single case of carpal tunnel syndrome (CfS) can run as high as $100,000; a cost of

$40,000 per case is not unusual (Pulat & Alexander, 1991). In many cases, ergonomics

improvements can reduce the cost of workers' compensation. In 1985, workers'

compensation cost for all U.S. industry exceeded $22 billion or a 14% increase since 1984.

Research identifying the 10 leading work-related diseases and injuries in the U.S. revealed
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that 5 were related to ergonomics (Alexander, 1986). Some research indicates that body

strain, eyestrain, and hand-wrist problems can reduce productivity by as much as 15%-30%

due to poor ergonomic design of workstations and processes (Pulat & Alexander, 1991).

Not that many years ago ergonomic improvement was thought of as something "nice"

to do. Today it is increasingly viewed by industrial leadership as something necessary to do.

A good industrial ergonomics program is cost effective and beneficial for both management

and workers because it can make a significant and tangible contribution to employee safety

and health. In many cases, ergonomic job improvements can provide greater efficiency and

quality for the same dollar spent (Pulat & Alexander, 1991).

Ergonomic Job Analvsis

Job analysis is best used to identify sources of stress before they result in an injury o~

illness in the workplace. Job analysis can also be used to evaluate improvements in

workstation, work method or tool design. There are several common ways to perform a job

analysis: work methods and stressor analysis and ergonomics checklists. The former

technique is favored and used by the authors. A work methods and stressor job analysis

consists of the following main components or steps:

1. OSHA 200 log review and analysis

2. Job/task description (observation, measurements, worker input)

3. Stressor identification, qualification, and quantification

4. Problem Identification

5. Engineering analysis of stressors and injury or illness risks

6. Recommendations for job improvement
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Job Improvement

Job improvement is the result of effective ergonomic change. Job improvement is

monitored, measured and evaluated on a continuous basis until a satisfactory result can be

confIrmed. Sometimes re-evaluation of the problem and the solutions is required in order to

make modifIcations which will produce the desired results. Job improvements can take the

form of several kinds of positive change in an organization:

1. Engineering changes and controls related to tools, workstation, products,

processes, materials, and work environment.

Administrative changes and controls related to job rotation, personnel selection,

medical management, education and training.

3. Management changes and controls related to work organization, performance

and reward system, productivity and quality monitoring. injury and illness risk

assessment. motivation, attitude change. human values, team-building.

cooperation. and employee involvement.

Management Information System

A high value ergonomics program requires a well-designed management information

system to ensure program success. The principle uses of such a system are monitoring.

measuring. comparing. and decision-making related to injury and illness risk reduction, cost­

effectiveness, and various productivity and performance measures. A management

information system used to maintain an effective ergonomics program should include the

following basic elements:
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1. Accurate and inclusive job names and descriptions.

2. Up-ta-date personnel job assignments.

3. Appropriate computer hardware and software.

4. A consensus of definitions related to productivity, quality, "light" and

"restricted duty" job descriptions and their relationship to cenain types of

injury and illness.

5. A decision-making process related to management information and ergonomic

risk and improvement.

6. Information disseminated in a useable form, in a timely manner, and to the

appropriate personnel.

7. Dollar equivalents and measures for all tracking dimensions wherever possible

and appropriate.

Farmland Foods Plant· Denison, Iowa

The Farmland Foods plant in Denison, Iowa is a pork slaughter and processing facility

which has operated in the area since June 28, 1958. The present physical plant consists of

308,000 square feet of office and production space. The plant slaughters 7,500 to 7800 hogs

per day (about 980 hogs per hour on a single shift) and employs 1,200 people of which 914

are production workers. The town of Denison (population 6,800; 1986 census) is located in

Crawford County (population 18,935; 1986 census) in western Iowa. About 35% of the

worker population live in Denison and 65% live in the surrounding area up to a 50 mile

radius.
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Plant processing capability includes full edible and inedible rendering operations.

Storage capacity for frozen product is 2.15 million lbs. and 12.8 million lbs. for refrigerated

items. Processed product capability is 1,000,000 lbs./week of bacon and 1,000,000 lbs. of

smoked meats/week. Fabrication capability is 900,000 lbs./week consisting of 2 shifts of ham

boning and 1 shift of picnic boning. The production line process is divided into 8 basic

areas: kill, rendering, cut, loading, process, boning, specialty meats, and case ready. All areas

operate on fIrst shift. Second shift generally includes all areas of production except the kill

and cut floor. Third shift is used for clean-up and certain maintenance activities.

Production requirements vary seasonally with the heaviest demands consonant with the

Thanksgiving/Christmas and Easter holiday seasons. The typical workload during a heavy

production period is 10 hours/day and 6-7 days per week for 3-5 months running. Productioll

workers are represented by the United Food and Commercial Workers Union (UFCW) Local

#271 under contract with Fannland Foods, Inc. The current 3-year work contract was

approved and signed in. September of 1993. The typical production employee or fIrst line

supervisor is about 38 years old and has been with the company for approximately 10 years.

The Denison plant has just completed major facilities and management systems

improvements over the last 3 years totalling more than $17 million. Improvements include a

new $1.2 million livestock warehouse, cutting department refrigeration and workstation

upgrades and. a new Business Planning and Control System (BPCS).

In mid summer of 1993, the Denison plant sustained $5 million in damage due to

flooding. Losses to the physical plant included destruction of the rendering facility and.

damage to the maintenance shops, engine rooms, and ammonia compressor area. Of the 3000
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hogs in the yard during flooding, only 160 were lost. Most animals were saved by employees

moving them from the yard into the kill floor area in 3 feet of water with flashlights and no

electricity. Employee sandbagging efforts were instrumental in avoiding water levels of 12

feet inside the building and helped save the laboratory, government offices, quality control,

cafeteria, employee locker rooms and, the research and development area. Remarkably, only

3 full production days were lost. However, the ergonomics demonstration project was

impacted by 6-8 weeks due to the flood and full ergonomics program operation was not back

on track until later.

Farmland Foods-Denison Ergonomics Program

The Farmland Foods-Denison Plant Ergonomics Program began on a conceptual basis

in November 1991 with the assistance of Dr. Michael W. Riley and Dr. David J. Cochran of

UNL. However, a formal ergonomics policy statement and management program was not

written and approved until January 1993.

In January 1992, an ergonomics committee consisting of 40 employees was formed

and an informal training session on ergonomics fundamentals and OSHA was conducted by

Dr. David Cochran at the Denison facility. The following month Dr. Cochran toured the

plant, video-taped several jobs and reviewed injury and illness data. In March and May 1992,

Dr. Cochran conducted 12 hours of ergonomics training for the ergonomics committee at the

plant.

In June of 1992, the ergonomics committee was reformed into 5 ergonomics task

groups. Ergonomics and safety training of these groups continued under Mr. Ron Gillespie,
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Corporate Director of Safety and Industrial Relations (Farmland Foods, Inc.), Mr. David

Ozolins, an ergonomics consultant from Environmental & Safety Services, Inc. (ESS!), and

Ms. Mary Daniel, R.N., Employee Safety and Health Manager (Farmland Foods-Denison).

By July 1992, the ergonomics task groups had begun to work on job improvement

projects and to document progress. In August 1992, Farmland management and UFCW Local

#271 agreed to suppon and work with UNL on an ergonomics demonstration project UNL

submitted a proposal to CDC/NIOSH for this project and it was approved in December 1992.

At that time, Ms. Regina Neese of ESSI and Mr. Ron Gillespie drafted and reviewed with

Farmland management and labor the flrst formal "Farmland Foods Ergonomic Program

Management Guidelines" (see Appendix A). The guideline was approved by Farmland

management and UFCW Local #271 leadership in January 1993. UNL began the cooperative

ergonomics demonstration project in January 1993.

The "Farmland Foods Ergonomic Program Management Guidelines" provide the

management and labor .suppon statement, objectives, scope, goals, responsibilities, program

time line, ergonomics committee organization, medical management program, and

employment involvement guidelines for the accomplishment of ergonomic improvement at the

Denison, Iowa facility. Management and labor commitment to the ergonomics program was

expressed in the following summary statement taken from the Guidelines:

"It is the policy of Farmland Foods, Inc. to maintain and preserve a safe and

healthy working environment. To further these effons the Ergonomics Committee was

created and trained. Farmland management endorses and fully suppons the efforts of

the Ergonomics Committee to identify and eliminate ergonomic hazards that may
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cause unnecessary physical stress and potentially cause injury or illness to any

employee.

All managers, supervisors, employees and support staff will work together to

identify, review, revise and/or establish safe, ergonomic work methods, procedures,

equipment and work stations. This effort shares priority with cost reduction,

productivity and quality assurance efforts and will enhance many of the existing

continuous improvement efforts. Full cooperation is expected in these efforts.

UFCW Union Local #271 representing workers at Farmland Foods, Denison,

Iowa, supports Company efforts to establish and maintain an Ergonomics Program.

Local #271 will cooperate by employee involvement on the Ergonomics Comminee

and Task Groups, and support Program Elements to conduct worksite analysis, work

hazard prevention and control, medical management, training and education, and assist

with the documentation and monitoring of results. In order for this program to be

successful, it will take total commitment from both management and labor."

Farmland Foods Teams and Employee Involvement

A number of researchers in the ergonomics area have recently advocated using

employee involvement to make ergonomic changes, or "participatory ergonomics" (Wilson,

1991; Noro & Imada. 1991). The "Farmland Foods Ergonomic Program Management

Guidelines" states their commitment to the "team approach" in addressing opportunities for

ergonomic improvements. Anecdotal evidence from Honda and Federal Express suggests that

ergonomics programs based on team-based employee involvement may have positive
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outcomes (Labar, 1992). Commitment to such an approach by Farmland has been

demonstrated in the following categories of activities necessary for a good ergonomics

program based on employee involvement:

1. Personal concern for employee safety and health

2. Policy statements that emphasize safety and health

3. Job Analysis

4. Medical Management

5. Training and Education

Team Formation and Team Member Selection

As noted above, five department-based ergonomic task forces of 7-9 individuals were

established at Farmland. These teams were composed of employees, management, medical

staff, and maintenance representatives. Ultimately, the goal of the program is to have these

teams consist entirely of employees, maximizing employee involvement in the program.

Employees were selected from those who expressed interest in participating in the program

and those who had experience in a number of different jobs within the designated area. The

role of management and the medical staff in the start-up phase was to facilitate access to

information needed for job and ern analyses and to readily obtain fmancial resources needed

to make ergonomic changes. Maintenance representatives were involved because they were

the personnel that would actually implement the changes. Teams reponed directly back to

their departments and the plant manager. Teams had autonomy to implement low cost

solutions, but needed to document and justify substantial changes to upper management.

Such justification usually involved an analysis of the CfDs involved in the affected jobs,

number of employees affected, and a cost/benefit analysis of the proposed ergonomic change.
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Tearn Training

Team Building Training. Following team fonnation, the ergonomic task force

members participated in team building sessions designed to enhance their abilities to work

together. The approach is consistent with suggestions by researchers in this area (Regensburg

and Van der Veen, 1990). These training sessions were conducted by an ergonomist

associated with the corporate human resources group of the company. University faculty

involved in the project assisted in the training. The team building activities included: (a)

defining a team; (b) determining the goals of an ergonomics team; (c) establishing group

meeting rules and team roles; (d) reviewing guidelines for effective group discussion and

constructive feedback; and (e) practicing brainstorming exercises and techniques for consensus

building. Thus, the team-oriented skills focused both on how to develop task-oriented skills

and interpersonal processes within the group. Such an approach is consistent with those

advocated by experts in the teams area (Dyer, 1987; Parker, 1991). (See Appendix B for

copies of the team-building handouts).

Team Ergonomics Training. The ergonomics training for the teams given by the

corporate ergonomics specialist included the following topics: (a) review of the causes of

CIDs (e.g., posture, force, repetition, and the general work environment); and (b) methods to

identify and prioritize jobs for ergonomic solutions (e.g., the use of videotape and job analysis

techniques). These techniques used a rating system to determine the extent of hand, wrist,

arm, and shoulder movement, as well as the position of the back and neck during work.

Practice in job analysis was included. General ergonomics training was later offered to all

plant employees.
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Team Dynamics (Problem ldennlication, Decision-Making. and Plant Communication)

The ergonomics teams met formally at least twice every month to develop and review

their recommendations for job redesign. Team members also met informally throughout each

month in order to discuss ergonomics issues. Medical staff supplied the teams with

information about the frequencies of CIDs for particular jobs. In addition, self-reponed

physical pain symptoms and primary tool usage data was summarized and presented to the

teams by University faculty in order to facilitate the processes of problem identification. This

information plus their own observations and experience in the jobs were used by teams to

establish priorities and to suggest ergonomic changes. Teams frequently asked for input from

employees to aid in the early detection of CID symptoms and potential problem jobs. Some

of the teams found it very helpful to review their entire departmental area by videotaping all

of the jobs and discussing the jobs with the employees who performed the jobs. The

corporate ergonomics specialist encouraged teams to start with ergonomic changes that could

be easily accomplished. Early success built team members' efficacy in their roles as change

agents and their credibility with non-team members.

Records of the ergonomic changes in the plant were maintained by each task force

with the aid of the corporate ergonomics specialist and University personnel. Photographs

and descriptions of changes were posted in the cafeteria area to inform plant employees.

While teams have been the primary force for change, university faculty have assisted the

teams in identifying engineering solutions. As stated above, plant maintenance personnel

were largely responsible for the implementation of these ergonomic solutions.
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ERGONOMIC JOB ANALYSIS AND IMPROVEMENT

Each of the 5 ergonomics teams were encouraged to review, describe, and document

on videotape all jobs in their areas of responsibility as a fIrst step in the program. Based on a

job description and a review of the job requirements the most stressful jobs were to be

identifIed for job analysis and ergonomic improvement in accordance with ergonomics team

training. A summary of each team's activities is presented by the total number of jobs

selected for ergonomic improvement action. One completed job from each of four teams was

selected to illustrate more fully the job and the activity that took place in fInding a solution

for improvement. The information provided is taken directly from each team's ergonomics

project documentation notebook.

Team #l·Boning and Special Meats

This team selected 14 jobs for ergonomic analysis and improvement. Of these jobs,

13 were completed and 1 was still in process at the end of the research project. A detailed

list of all jobs for this team is included in Appendix C. One of the jobs completed has been

selected and described below.
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Detailed Ergonomics Intervention Example

A. Original Job/Analysis

1. Production Area: plant

2. Job Name: clean square metal tubs

3. Shift: 1 & 2

4. Number of Workers Assigned: 11

5. Jobffask Objective: high pressure wash metal tubs

6. Ergo Problem Identification Date: 10-92

7. Assigned Priority: immediate (high risk)

8. Jobffask Description:

Move metal tanks by mule to tub wash area to steam hose clean.
Worker remains outside the tub with steam hose, then push tub to tilt
position to drain water out of bottom drain hole. Worker is required to
reach and twist to clean lowerlbottom tub surfaces.
Tub weight is approximately 250-275Ibs.

9. Physical Stressors:

a) high force (arms, shoulders, legs)
b) full extension of upper extremities
c) compression load on upper torso from tub edge

10. CognitivelPsychological Stressors:

a) some workers cannot perform job due to physical abilities
requirements

b) keeping up with line speed (work pace)

11. Estimated Number of Task Repetitions/Worker:

pulls, pushes, twists =4,830/shift
=24,150/week
= 1,255,800/year
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12. Estimated Work Cycle Task Time: Not available.

13. OSHA 200 Log Incidence/Severity History:

1993 Severitv of Cases

OSHA Recordable: 20
Physician Cases: 16
Restricted Work Cases: 4
Lost Day Cases: 5

1993 Number of Entries

CID Cases:
Injury Cases:
Lost Work Days:
Restricted Days:

1992 Severity of Cases

4
16
8
55

OSHA Recordable: 16
Physician Cases: 14
Restricted Work Cases: 5
Lost Day Cases: 2

1992 Number of Entries

CID Cases:
Injury Cases:
Lost Work Days:
Restricted Days:

4
12
5
44

14. OSHA 200 Log 1992+1993 Cost Impact:

Direct Workers' Comp Cost
Direct Medical Cost
Indirect Cost
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15. Expected Production/Safety Factors:

a) job bidding open to more workers
b) reduce job overload w/service operators
c) increased shelf life of products
d) improved sanitation controls (methods)
e) reduced risk of accident and injury
f) reduced process time to clean

B. Ergonomic Job Analvsis

1. Summary of committee's observations and facts related to ergonomic
job stress and problem identification:

a) Material handling of tubs for cleaning requires extremely high upper
extremity and whole body force and awkward posture to move and
balance tubs for cleaning. The danger exists that the tub can fallon the
worker's legs or feet while cleaning.

2. Summary of possible solutions considered:

a) mechanical assist design criteria
b) one person does all the cleaning

3. ~inal solution estimate of stressor elimination or reduction:

a) elimination of all force required to push, pull, tip and position tubs
during high pressure steam cleaning

4. Work Order Date: 4-93

5. Estimated Cost of Solution:

Material
Labor
Total

=$ 9,600.00
=$ 4,758.00
=$14,358.00

C. Modified Job Analvsis and Solution Follow-up Evaluation

Analysis and evaluation in process.
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Team #2-Cut

This team selected 17 jobs for ergonomic analysis and improvement. Of these jobs, 3

were completed and 14 were still in process at the end of the research project. A detailed list

of all jobs for this team is included in Appendix C. One of the jobs completed has been

selected and described below.

Detailed Ergonomics Intervention Example

A. Original Job Analvsis

1. Production Area: cut department

2. Job Name: pack loin ends

3. Shift: 1

4. Number of Workers Assigned: 3

5. Jobffask Objective: pack loin end pieces in boxes

6. Ergo Problem Identification Date: 6-93

7. Assigned Priority: immediate (high risk)

8. Jobffask Description:

Empty cartons are lined with plastic and carried to line. Loin end
pieces or sirloin pieces (approx. 3 lbs. each) come off conveyor form
the center cut saw. Pieces fall into a stainless steel tub which stands 42
inches off of floor surface. About 4,200 loin end cuts are processed per
day. The workers use a metal hook to snag each piece individually, lift
it out of the tub, then pack and arrange the loin ends in one carton, and
sirloins in a different carton (15 pieces per carton). The carton are
placed on a stand. Once each box is filled the worker labels the box,
lifts the box, carries it to a scale, checks weight, lifts again and takes it
to a conveyor where it then goes to the cooler.

21



9. Physical Stressors:

a) forward bending at the waist
b) extend legs and toes to reach work
c) static hand grip
d) flexion and extension of the shoulder
e) high pulling and lifting forces
f) lift and carry load
g) high repetition

10. Cognitive/Psychological Stressors:

a) none identified

11. Estimated Number of Task RepetitionslWorker:

pushes, pulls, twists

boxes processed/worker

=4,2oo/shift
=21,OOO/week
= 1,092,OOO/year

= 280/shift
= l,4oo/week
=72,8oo/year

12. Estimated Work Cycle Task Time: 160 sec/box

13. OSHA 200 Log Incidence/Severity History:

1993 Severitv of Cases

OSHA Recordable: 0
Physician Cases: 0
Restricted Work Cases: 0
Lost Day Cases: 0

1993 Number of Entries

em Cases:
Injury Cases:
Lost Work Days:
Restricted Days:

22

o
o
o
o



1992 Severity of Cases

OSHA Recordable: 0
Physician Cases: 0
Restricted Work Cases: 0
Lost Day Cases: 0

1992 Number of Entries

em Cases:
Injury Cases:
Lost Work Days:
Restricted Days:

o
o
o
o

14. OSHA 200 Log 1992+1993 Cost Impact:

Direct Workers' Comp Cost =$ 0.00
Direct Medical Cost =$ 0.00
Indirect Cost =$ 0.00

Potential back injury/surgery could be $50,OOO/case.

15. Expected Production/Safety Factors:

a) No significant factors identified.

B. Ergonomic Job Analysis

1. Summary of committee's observations and facts related to ergonomic
job stress and problem identification:

If possible, the solutions would eliminate or decrease the following
motions/actions: bending forward at the waist, hooking and lifting loins,
manually carrying 30-45 lb. boxes.

2. Summary of possible solution considered:

a) install chute to bring empty boxes to the line
b) install roller table at end of line (lower than conveyor)
c) relocate conveyor scale to avoid box lifting
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3. Final solution estimate of stressor elimination or reduction:

a) install chute to bring empty boxes to the line
b) install roller table at end of line
c) relocate conveyor scale

4. Work OrderlDate: #28981/6-93

5. Estimated Cost of Solution:

Material
Labor
Total

=$ 7,400.00
= $ 4,618.00
= $12,018.00

C. M<Xiified Job Analvsis

M<Xiified job analysis and evaluation in process.
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Team #3-Kill

This team selected 24 jobs for ergonomic analysis and improvement. Of these jobs,

21 were completed and 3 were still in process at the end of the research project. A detailed

list of all jobs for this team is included in Appendix C. One of the jobs completed has been

selected and described below.

Detailed Ergonomics Intervention Example

A. Original Job Analvsis

1. Production Area: kill

2. Job Name: hog shackler

3. Shift: 1

4. Number of Workers Assigned: 1

5. Jobffask Objective: re-shackle hogs that have come loose or fallen from
hanging conveyor (live/semi-live)

6. Ergo Problem Identification Date: 8-93

7. Assigned Priority: immediate (high risk)

8. Jobffask Description:

Hogs are shackled after stunning on a table and are conveyed to the end
of the table. At the end of the table the hogs fall to the floor causing
the shackled leg to be picked up by the sticking conveyor chain. Hogs
are lifted and conveyed to the next workstation which is the sticker who
bleeds the animal. Some hogs (about 200/day) kick the shackle off
before the chain lifts them to the sticker workstation. These hogs must
be herded and picked up to replace the shackle.
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9. Physical Stressors:

a) bending forward and backward (lower back)
b) neck forward posture fatigue
c) arm extension under load
d) high repetition
g) lifting

10. Cognitive/Psychological Stressors:

a) fear of getting hit or kicked by hogs
b) fear of getting behind (work pace)

11. Estimated Number of Task RepetitionsIWorker:

pulls, pushes, twists = 1,500/shift
= 7,500/week
= 390,OOO/year

12. Estimated Work Cycle Task Time: 4.5 sec

13. OSHA 200 Log Incidence/Severity History:

1993 Severity of Cases

OSHA Recordable: 0
Physician Cases: 0
R-estricted Work Cases: 0
Lost Day Cases: 0

1993 Number of Entries

CID Cases:
Injury Cases:
Lost Work Days:
Restricted Days:

1992 Severity of Cases

o
o
o
o

OSHA Recordable: 1
Physician Cases: 0
Restricted Work Cases: 0
Lost Day Cases: 0
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1992 Number of Entries

ern Cases:
Injwy Cases:
Lost Work Days:
Restricted Days:

1
o
o
o

14. OSHA 200 Log 1992+1993 Cost Impact:

Direct Workers I Comp Cost
Direct Medical Cost
Indirect Cost

=$ 0.00
=$ 0.00
=$ 0.00

Potential cost from a single face or back injwy might be $10,000 to
$50,000. Current job design requiring 200 hogs/day to be re-shackled
requires a full-time equivalent employee at about $28,622/yr (includes
benefits). Product (hog) loss (100 "blowouts"/day with stunning and
subsequent trim loss) is estimated at $626,000 annual equivalent loss in
product value.

15. Expected Production/Safety Factors:

a) reduced re-shackling
b) reduced "blowout" product
c) reduced risk of injwy
d) reduced psychological stress

B. Ergonomic Job Analvsis

1. Summary of committee's observations and facts related to ergonomic
job stress and problem identification:

a) psychological stress (fear of being injured)
b) back injury potential
c) head and face injwy potential
d) high repetition (needless work in re-shackling)

2. Summary of possible solution considered:

a) have stick chain rail raise the hog before it reaches the end of the
table and touches the floor
b) add staff to help with overload of re-shackling work
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3. Final solution estimate of stressor elimination or reduction:

a) shortening of the shackle chain will reduce the need to handle and
lift hogs; reduction of injury fear

4. Work Order Date: 9-93

5. Estimated Cost of Solution:

Material
Labor
Total

=$1,200.00
=$1,617.37
= $2,817.37

C. Modified Job Description/Analvsis

Modified job analysis and evaluation of ergonomic change still in process.
Initial review estimated that there has been a 70% reduction in injury risk (as
perceived by workers), a 70% reduction in product value loss, and reduced the
worker need by 1 person for this work area. Direct annual cost saving due to
this improvement is estimated at $436,000.
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Team #4-Night Shift

This team selected 21 jobs for ergonomic analysis and improvement. Of these jobs,

15 were completed and 6 were still in process at the end of the research project. A detailed

list of all jobs for this team is included in Appendix C. One of the jobs completed has been

selected and described below.

Detailed Ergonomics Intervention Example

A. Original Job Analvsis

1. Production Area: night boning

2. Job Name: lean shank trimmer

3. Shift: 2

4. Number of Workers Assigned: 3-4

5. Jobffask Objective: line balancing for trimmers

6. Ergo Problem Identification Date: 9-93

7. Assigned Priority: urgent (extreme risk)

8. Jobffask Description:

Position ham-separate shank: meat from shank: bone. Remove and trim
95% lean shank from ham-place in tub. When tub is full, twist and turn
and dump small tub into large tub-steel knife-repeat workload 96%.

9. Physical Stressors:

a) awkward wrist postures under twisting load
b) "winging" elbows
c) shoulder abduction
d) bending forward at the waist
e) high grip forces
t) cold
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10. CognitivelPsychological Stressors:

a) workload pace is 96%
b) knives not sharp enough, long enough for job

11. Estimated Number of Task Repetitions/Worker:

pushes, pulls, twists = 12,040/shift
=60,200/week
=3,130,400/year

12. Estimated Work Cycle Task Time:

16.2 sec work cycle
0.5 sec rest cycle

16.7 sec total cycle

13. OSHA 200 Log Incidence/Severity History:

1993 Severitv of Cases

OSHA Recordable: 1
Physician Cases: 0
Restricted Work Cases: 0
Lost Day Cases: 0

1993 Number of Entries

CTD Cases:
Injury Cases:
Lost Work Days:
Restricted Days:

1992 Severitv of Cases

OSHA Recordable:
Physician Cases:
Restricted Work Cases:
Lost Day Cases:
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1992 Number of Entries

ern Cases:
Injury Cases:
Lost Work Days:
Restricted Days:

2
1
4
7

14. OSHA 200 Log 1992+1993 Cost Impact:

Direct Workers' Comp Cost
Direct Medical Cost
Indirect Cost

= $421.30
= $1,113.00
=$not available

Total Direct Cost (WC+medical) =$1,534.30

15. Expected Production/Safety Factors:

a) Reduction of work cycle load from 96% to 79% (boner) while
increasing workload of trimmer from 80 to 88%.

B. Ergonomic Job Analysis

1. Summary of committee's observations and facts related to ergonomic
job stress and problem identification:

a) shank boner work cycle load is 96%
1)) trimmer work cycle load is 80%
c) shank boner physical stressors are present
d) work load cycle balancing is needed

2. Summary of possible solution considered:

a) IE job work analysis showed that inside knuckle trimmers could
remove and trim lean shank to reduce shank boner workload and raise
workload of trimmers.

3. Final solution estimate of stressor elimination or reduction:

a) reduced wrist posture/force/repetition stressors
b) eliminated bending at waist and lifting

4. Work Order Date: work order not required
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5. Estimated Cost of Solution:

Material
Labor
Total

= $ 0.00
=$50.00
= $50.00

C. Modified Job Analysis

A preliminary evaluation of the modified job estimated that a shank boner
work cycle load has been reduced causing a reduction in the bone yield and an
increase in the lean shank yield. Since the workload change was incorporated
(9-93) it has been estimated that $14,000.00 in increased lean shank yield has
been attained with a concomitant positive change in lean shank work cycle and
rest times:

a) work cycle time from 16.2 sec to 13.2 sec (18.5% decrease)
b) rest cycle time from 0.5 sec to 3.5 sec ( 700% increase)
c) total work cycle time of 16.7 sec stayed the same
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Team #5-Process

This team selected 28 jobs for ergonomic analysis and improvement. Of these jobs,

12 were completed and 16 were still in process at the end of the research project. A detailed

list of all jobs for this team is included in Appendix C.

Detailed Ergonomics Intervention Example

(Information was not available to provide a detailed ergonomics intervention example

for this team at the time of the repon).
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RESULTS

The plant-wide results of the ergonomics intervention project are presented fIrst below,

followed by an analysis of the fIndings by each ergonomics team, and. fInally, the fmdings of

the employee survey.

Plant-wide Results of the Ergonomic Intervention Project

Plant-wide data that was gathered to establish the relative success of the ergonomic

effon included OSHA 200 logs of employee injuries and illnesses. From this data, we were

able to calculate the incidence levels of: Cumulative Trauma Disorders (CIDs), physician­

referred ern cases, lost prrxiuction days, and restricted duty days. We were also able to

collect information on the overall amount of absenteeism and turnover in the plant. Our

findings are summarized and discussed below. These results represent aggregated information

for the plant departments of Kill and Rendering, Cut, Process, Boning, Special Meats, and

Case Ready.

Cumulative Trauma Disorders (CTDs)

One of the most convincing pieces of evidence that the ergonomics intervention

program has been a success is the reduction in the incidence rates of CIDs in the overall

plant. As stated above, data were obtained on the number of total CID cases in the major

plant departments. The relative incidence of CIDs per 200,000 work hours was calculated by

the following formula: «Number of CID cases x 200,OOO){fotal Work Hours for the given

period of time). By using these incidence rates, we were able to control for any seasonal or

annual fluctuations in the number of hours worked and the associated increase in CIDs.
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Each of the yearly time periods examined here begins on March 1 since this was the

beginning of the major thrust of the ergonomics project at the Denison plant. Only OSHA

logs of ems from 1991 or later were used because the plant changed its em reporting

procedures in 1991 when it adopted the new OSHA guidelines for the meat-packing industry.

Thus, these changes make comparisons to previous years uninterpretable. Because we

recognized that the effects of the ergonomic changes may take some time to become apparent.

we chose to analyze the incidence rates for the post-intervention period (March 1, 1993 to

February 28, 1994) in two separate 6 month periods. We anticipated that we would see lower

incidence rates in CIDs for the second 6 month period of the study, but not necessarily for

the fIrst 6 month period.

As the date show in Figure 1, the incidence rate of CID cases in the plant rose from

55.30 in the benchmark year of 1991 to 75.46 in 1992. The incidence rate continued to rise

in the first 6 months of the 1993 period to 80.46, but then fell over 27% to 58.64 in the

second sixth month period following the commencement of ergonomic interventions.

Physician CTD Cases

To assess the impact of the ergonomic interventions on the severity of these ern

cases, we examined the incidence rates for the ern cases that required a visit to a medical

physician. As shown in Figure 2, the physician-referred em rate for the 1991 benchmark

year was 31.56, rose to 36.74 in 1992 and then began to fall once the ergonomics program

was initiated. For the first 6 months of the 1993 period the physician CID rate was 35.16

while in the latter 6 month period it had fallen to 24.04 (down nearly 32% from the previous

time period).
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Figure 1. Plant-wide Cumulative Trauma Disorders Incidence Rates

36



Plant-Wide Physician Cases
(for Cumulative Trauma Disorders)

24.04

1993b

35.16
36.74

1991

31.56

5

0~===:f2.; ~~~
1992 1993a

Year

C/l 40
'-
:J
o 35
I
~o 30
~
o 25o
o
g 20
N-~ 15ro
a:
Q) 10u
c
Q)
"0
°u
C

Figure 2. Plant-wide Physician CTD Cases Incidence Rates

37



Production Days Lost

We also sought to examine the effects of the ergonomics program on the overall

productivity of plant personnel. Two types of data were gathered for this purpose. First, we

examined the rate of lost production days due to ern cases. As shown in Figure 3, the

production days lost incidence levels decreased steadily across the 1991-1993 time periods.

Discussions with plant management revealed that these decreases have, in part, been due to an

active effort on the part of plant management since 1991 to reduce the number of production

days lost to injuries and illnesses. Medical management personnel mentioned that plant

personnel are trying to develop as many "light duty" or "restricted duty" jobs as possible for

injured personnel. Thus, these decreases in lost production days should not be interpreted as

being totally associated with ergonomic changes in the plant

Restricted DUN Days

The second dimension of plant productivity we assessed was "restricted duty days."

Based on the movement to more restricted duty jobs in the plant when possible, we expected

to see a continual rise in restricted duty days across the 1991-1993 time period. As shown in

Figure 4, we did find that the restricted duty days incidence rate increased from 227.88 in

1991 to 274.80 in 1992. However, after the ergonomic interventions began, the incidence rate

of restricted duty fell to 225.36 in the first 6 months of the 1993 time period, and even

further to 204.88 in the second 6 months of the 1993 period. This latter figure represents a

25.5% decrease in the restricted duty days incidence rate since the 1992 peale. Thus, it

appears that the lower severity rates of CIDs also resulted in less restricted duty days for

plant employees.
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Employee Absenteeism

Information was collected on the number of days lost to absenteeism in the plant for

1991-1993. This absenteeism information includes all employee absences from work except

vacations, binhdays, and days lost due to industrial illness. As depicted in Figure 5, overall

absenteeism did not change much in the time periods of the research study. In 1991, 12.17

days were lost per person in the plant, while in 1992 and 1993, 11.15 and 11.57 days were

lost, respectively.

Emplovee Turnover

Information was also collected on the number of terminations and the number of

employees in each of the departments during each of the years in the 1991-1993 period.

From this information, we calculated the turnover percentage in the plant for time periods of

the study. Figure 6 shows that the percentage of turnover in the plant remained steady from

20.77% in 1991 to 20.70% in 1992 before the ergonomic changes took place. After the

ergonomics program became active, the plant-wide turnover percentage fell to 17.67% in

1993. Thus, the costs of recruiting, hiring, and training approximately 25 employees may

have been saved. at least in part, by the ergonomics project Conservatively, we can state that

the plant experienced increased retention of employees without an associated increase in ern

incidence levels. Indeed. as noted earlier, ern incidence rates actually fell.
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Ergonomics Team Results of the Ergonomic Intervention Project

Cwnulative Trauma Disorders

Infonnation on the incidence rate of cumulative trauma disorders by plant departments

is displayed in Figure 7. The Kill Department tended to have the highest incidence of CIDs

of all departments for each of the years. The trend of ern incidence rates across the four

time periods generally reflected the plant-wide changes discussed above. That is, three of the

four departments experienced increases in their ern incidence rate from 1991 through the

fIrst pan of 1993. However, incidence rates were lower for the latter half of 1993 for all four

departments, with 3 of the departments (Cut, Kill, and Bone/Special Meats) exhibiting large

reductions from the previous 6 month period (19%, 33%, and 42%, respectively).

Phvsician CTD Cases

The objective measure of employees' ern severity, the physician-referred incidence

rate, is displayed by department in Figure 8. These graphs demonstrate that severity of CIDs

experienced by plant personnel decreased across 3 of the 4 departmental areas in the latter

part of 1993. The largest percentage reductions in physician-referred cases were in the Kill

and Boning/Special Meats departments with 51.7% and 47.3% decreases, respectively. In

contrast to the other depanments, the Process area had a slight increase in the incidence of

more serious CIDs.
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Physician Cases by Department
(for Cumulative Trauma Disorders)
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Production Days Lost

The production days lost incidence rate across the deparunental areas is depicted in

Figure 9. The overall trend in the plant toward fewer production days lost since the 1991

benchmark year is reflected in all of the depanments except the Cut area. The largest

percentage abatements from the fIrst part of 1993 to the latter part of 1993 were again

displayed by the Kill and Bone/Special Meats areas which had reductions of 83.9% and

59.2%, respectively. As stated above, these results are likely due to a combination of

Farmland's change in policies and the ergonomics program.

Restricted Duty Davs

Figure 10 illustrates the restricted duty days for the departments across the four time

periods. The plant-wide pattern of an increasing incidence of restricted duty days from 1991

to 1992 and then steadily decreasing fIgures is best exhibited by both the Cut and

Bone/Special Meats areas. Indeed, the percentage decreases from the beginning 6 months of

1993 to the latter portion were 44% and 33% for the Cut and Bone/Special Meats

departments, respectively. Contrary to this trend, the Process department had consistent

increases in restricted duty days, consistent with the increases in ern severity for this

department discussed above.
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Restricted Duty Days by Department
(for Cumulative Trauma Disorders)
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Emplovee Absenteeism

Analyses were also conducted which examined the level of absenteeism per person in

each of the departments (see Figure 11). These findings revealed that the Kill and Cut

departments appear responsible for the 8.4% plant-wide decrease from 1991 to 1992.

However, the effect on the plant-wide absenteeism rate from 1992 to 1993 of the of 10%

reduction in the Bone/Special Meats area was generally washed out by increases in the Kill,

Process, and Cut areas. Process was the only department with consistent growth in employee

absenteeism for the study's time periods.

Emplovee Turnover

The most notable facts about the deparnnental turnover data shown in Figure 12 is that

employee turnover decreased in 3 of the 4 departments from 1992 to 1993. Kill, Process, and

Cut had reductions of 18.7%, 25.3%, and 32.2%, respectively. There was relatively little

change in the turnover rate of the Bone/Special Meats area, which maintained a high turnover

rate for all three years.
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Employee Absenteeism by Department
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Employee Turnover by Department
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Ergonomics Team Survey - Overall Results

Ergonomics teams were surveyed in December, 1993 to determine their perceptions of

team performance and functioning. Thiny team members responded to the survey. Results

indicated that team members agreed that their teams had been successful overall in generating

ideas for redesigning jobs and in implementing those ergonomic changes (Self-Rated

Performance Mean=5.43). This self-rated performance measure and the scales discussed

below were measured using a 7 point scale O=Disagree Strongly, 2=Disagree, 3=Disagree

Slightly, 4=Neutral, 5=Agree Slightly, 6=Agree, 7=Agree Strongly). (See Appendix C for

Team Survey Scales).

Ergonomics team members also displayed high levels of efficacy beliefs. That is, they

viewed their teams as capable of performing their ergonomic redesign assignment (Team

Efficacy Mean=5.64). Members generally felt free to communicate with one another

(Communication Process Mean=5.97) and expressed satisfaction with their teams (Team

Satisfaction Mean=5.83).

Team members were less certain that their groups had good internal work process (Le.,

defining goals, developing workable plans, and prioritizing work) (Work Process Mean=5.15)

and that they had the necessary information and resources to do their job (Resource Adequacy

Mean=5.23). Given additional help in refining their work processes and more resources to do

their job, teams should be able to improve their work performance given their overall high

commitment to their work on the ergonomic teams (Work Commitment Mean=6.22).

Overall, written responses to open-ended questions in the ergonomics team survey

suggested that team members felt that a number of factors contributed to the effectiveness of
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the teams. First, many members mentioned that the diversity of the backgrounds of team

members helped them perform better. Thus, teams seem to operate better when they have

members from all pans of their department and who have experience in multiple jobs within

their department. Secondly, members felt that the ability to listen to one another and talk:

openly helped them perform effectively. Finally, talking with the employees actually doing

the jobs in their depanment also appeared to facilitate their effectiveness as a team.

Written responses to open-ended questions also suggested a number of factors that

have prevented the teams from performing optimally. Some groups felt that they did not

receive adequate assistance from maintenance personnel in the plant. This was significant

since these employees are ultimately responsible for implementing many ergonomic changes.

Secondly, there were problems in getting everyone to attend meetings due to prcxluction

pressures in the plant. Lack of adequate time for team members to work on ergonomics

projects was seen as the primary factor inhibiting the teams' productivity on ergonomics.

Third, in some groups there is a lack of balance in the workload among members. Some

members try to do too much of the work and group members feel that they could accomplish

their tasks better if work were better distributed among all members.
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Ergonomics Team Survev - Results bv Individual Team

Analyses were also conducted on the team survey information to examine the findings

by individual ergonomics teams. The graphical representation of these findings and the plant­

level means just discussed are shown in Figures 13-19. Overall, the findings of these team­

based analyses across the multiple dimensions suggest that three of the teams appear to be

functioning relatively well (Kill, Bone/Special Meats, and the Night Shift teams). All of

these teams rate their performance, communication process, team satisfaction, and work

commirrnent high (see Figures 13, 15, 16, and 19). Of specific interest within these groups

are the perceptions of the members in the Kill team that the work process could use some

improvement (see Figure 17) and that the team members' confidence in their ability to do

their task could be improved (see Figure 14). Members of the Night shift team could also

use greater access to resources to do their job of ergonomic job redesign (see Figure 18).

The ergonomics teams that appear to function less well are the Cut and Process

Teams. Team members of these groups rate themselves the lowest of the five teams in terms

of self-rated performance and team satisfaction (see Figures 13 and 16). Members of the Cut

team also rated the team low in communication and work processes relative to the other

teams (see Figures 15 and 17). To gain an appreciation of the dynamics of the different

groups, the reader is referred to Appendix C which summarizes the comments that team

members made on the open-ended portions of the team survey.
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Self-Rated Performance by Team
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Ergonomics Efficacy by Team
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Communication Process by Team
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Team Satisfaction by Team
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Figure 16. Team Satisfaction by Team
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Work Process by Team
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Resource Adequacy by Team
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Work Commitment by Team
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Ergonomics Team Observation Results

Overall Observations. Members of the University research team involved in the

ergonomics intervention program met regularly with the ergonomics teams and observed their

activities. These researchers observed the teams for many of the dimensions discussed above,

such as the team's task-related processes, leadership issues, intragroup cohesion and conflict,

and overall effectiveness. These observations led to the conclusions that the groups that

performed best were those that had a strong democratic leader who involved and motivated

members to contribute to the decision-making process of analyzing, selecting, and improving

jobs. The most effective teams also had more immediate access to information and resources

that the team needed to do its job, (e.g., injury and illness data on the most troublesome jobs).

Finally, these teams appeared to be more cohesive than teams that were less effective.

Observations for those teams that did not perform as well revealed that there were

interpersonal conflicts between members, perhaps due to issues prior to the ergonomics teams

fonnation. These conflicts in viewpoints and personality contributed to less productivity from

the groups. There also appeared to be some divisiveness between management and employee

representatives on what issues or problems should be addressed in the ergonomics meetings.

Observations by Team Members of the UNL team of researchers recorded

observations of the individual teams during the term of the research study. Conclusions from

these observations largely echo the findings of the team surveys. The Bone/Special Meats

ergonomics team appeared to be one of the most productive groups, primarily due to an

especially strong and highly motivated leader who is clearly an advocate for ergonomic
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change in the plant. The Kill group worked well primarily because of the democratic style of

decision-making adopted by the leader of this group and the clear access to resources needed

by the team. Observations also revealed that the job analysis process in this group was less

systematic than it could have been. Instead, this group appeared to work on ergonomics

projects based mostly on what items were brought to the team's attention and how easy it

would be to implement them, versus a more systematic analysis of injury and illness rates for

jobs.

The Night Shift team was seen as being an effective group in terms of democratic

leadership, idea generation, and other internal work processes. However, members of the

Night Shift team often had complaints about lack of coordination with day shift employees.

The Cut group appeared to have some differences in perspectives of what issues to

address and how to prioritize them. These dynamics led the group to perform less than

optimally since little agreement could be reached on what ergonomics projects to focus their

attention. Some disag:r:eement also appeared to center on the level of effort given to the

ergonomics project by either side of employees and management.

The Process team initially had problems establishing their goals and direction

regarding ergonomic analyses of the jobs in their area. However, once they systematically

went around and videotaped each job in their department and discussed ergonomic-related

issues with the employees themselves, the team became much more focused and productive.
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Ergonomics Team Performance

One measure of the ergonomic job redesign performance of the individual teams is the

number of projects that each ergonomics team completed during the intervention project. The

University research team collected "Project Status Reports" on the ergonomic projects from

each of the plant ergonomics teams (see Appendix C). As demonstrated in Table 1, the Kill

team was most productive, yielding 21 completed ergonomic changes; they were followed by

the Night Shift team with 15 changes; the Boning/Special Meats team with 13 changes; the

Process team with 12 changes; and the Cut team reponed 4 completed ergonomic changes.

These ergonomic change performance figures largely parallel the results of the team survey

data and the University's observations of the teams with the exception of the Process group

which may have performed better than originally thought.
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Ergonomics Team

Kill

Night Shift

Boning/Special Meats

Process

Cut

Number of Ergonomic
Changes Completed

21

15

13

12

4

Table 1. Number of Ergonomic Changes Completed by Team
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Employee Survey Results of the Ergonomic Intervention Project

All prcxiuction employees (approximately 815 employees) were given the opponunity

to participate in surveys conducted at two points in time (March, 1993 and January, 1994).

These surveys were composed of both employee attitude and pain and discomfort questions.

Analyses were conducted that compared participants' responses in March, 1993 with those in

January, 1994. 311 employees chose to participate in the first survey (39% response rate),

and 202 employees participated in the second survey (25% response rate). The analyses

below are based on the 127 employees that responded to both surveys. The specific questions

for the scales described below may be found in Appendix D.

Number of Body Areas Affected bv Persistent Pain

As part of the employee survey, individuals were asked to fill out a physical

symptoms survey adapted from Barbara Silverstein (1989). Employees were asked to indicate

if they "had any pain and discomfort that doesn't go away." If so, they were asked to

indicate up to two areas of their body where they felt the most pain and then the next most

pain. Thus, participants could indicate 0-2 body areas affected by persistent pain. Figure 20

reveals that the mean number of body areas affected by persistent pain decreased significantly

from 1.17 prior to the ergonomics project to 0.93 after the ergonomics interventions

(t value=2.98, p<.OO3). Frequency analyses of this data revealed that in March, 1993 the

number of people reporting 0, 1, and 2 body areas affected by persistent pain were 48, 9, and

70, respectively. While, in January 1994, the number of people reporting 0, 1, and 2 body

areas affected by pain were 54, 28, and 45. Thus, fewer people were reporting pain, and of

those people that did, fewer were reporting pain in 2 body areas.
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Figure 20. Number of Body Areas Affected by Persistent Pain
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Pain Severity

Next, employees were asked to indicate "how well each of the following described

their problem: aching, burning, cramping, loss of color, numbness (asleep), pain, swelling,

stiffness, tingling, and weakness." Employees responded to these items on a 1-7 scale with

l=Not at all to 7=Very well. Their responses to these 10 items were then summed and the

average taken for the body areas affected by persistent pain to create an overall index of the

"severity" of the pain experienced. Employee pain severity (shown in Figure 21) was

significantly reduced by the ergonomics intervention in the plant, from 4.24 to 2.86

(t value=6.23; p<.OOOl).

Ergonomic Program Attitudes

Employees were also asked to indicate their feelings about the ergonomics program at

the plant. They were ~sked four questions regarding their satisfaction with the program,

management's commitment toward the program, and the effects of the program on employees.

As shown in Figure 22, employees' attitudes toward the ergonomics program were relatively

positive (4.72) in March 1993, yet decreased to 4.11 in January, 1994. This decrease in

attitudes related to the ergonomics program probably represents high, unrealistic expectations

for the program initially, followed by low satisfaction with it once employees saw that jobs

are changed more slowly than they had expected.
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Employee Survey Results by Specific Ergonomic Job Changes

Analyses were also conducted to examine the effects of ergonomic job changes on

employee attitudes and perceptions of pain. Ergonomics teams informed University

researchers of the employee identification numbers for those whose jobs had been changed.

A total of 39 of the 127 employees who responded to both surveys had some change in their

job, tools, or workstation. Thus, the sample was divided into two groups based on whether

their job had been changed (N=39) or not (N=89). First, regression analyses were conducted

to detennine if the two groups were significantly different based on the particular dependent

variable at Time 1 (March, 1993). Since no significant differences emerged between the

groups in these analyses, the employees who did not have their jobs changed served as a

control group to compare with the job change group's responses.

Pain SeveritY

We expected that employees who had their jobs changed would have less severe pain

overall at Time 2 when compared to those whose jobs remained the same. As shown in

Figure 23, pain was significantly lower in the job change group (2.39) than in the no job

change group (3.11) (F=7.920; p<.OO6).

Attitudes about the Ergonomics Program

We also expected that those individuals who had experienced some form of job

change would feel more positively toward the ergonomics program than those who had not

experienced a change. Figure 24 illustrates that those who did have a job change maintained

a relatively positive attitude toward the ergonomics program (4.46), while those that did not

experience a change possessed a less positive attitude (3.96) (F=3.225; p<.075).
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Pain Severity by Job Change
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Turnover Intention

Finally, we also measured employees' intention to turnover on a 1-7 scale with

l=Strongly Disagree to 7=Strongly Agree. Thus, individuals scoring high on this scale desire

to leave the company, while those having lower scores are more likely to want to remain.

We assessed these turnover intentions based on whether or not they had experienced a job

change during the ergonomics program. As Figure 25 shows, those who had experienced a

job change had significantly lower intentions to leave the organization (3.10) than those that

did not receive some fonn of job change (3.79) (F=6.864; p<.Ol).
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions from the Ergonomics Intervention Project

Overall, the ergonomics program in this plant was successful in achieving a number of

the objectives set forth at the beginning of the program. Based on the information presented

here, both the overall incidence rate and the severity of cumulative trauma disorders have

decreased in the plant. Because of these reductions, the plant has also seen a decrease in the

incidence of restricted duty days. Finally, turnover among plant employees has declined as

well. Information gathered in the employee surveys seems to substantiate that employees are

feeling less persistent pain in their bodies and that the pain they do have is less severe.

Analyses of the employee survey revealed that pain severity decreased particularly among

those who had some form of ergonomic job change. These individuals also expressed lower

intentions to turnover than those who did not experience some form of ergonomic change.

Employees with an ergonomic job change also maintained a more positive attitude toward the

ergonomics program than those whose jobs were not changed.

The participatory team approach to ergonomics in the plant was successful in

achieving a number of important ergonomics changes within each departmental area. While

some teams experienced greater success in the number of changes implemented and the

resultant decreases in incidence rates of cumulative trauma disorders and severity of those

cases (i.e., Kill and Bone/Special Meats teams), all of the teams experienced success in at

least one of the indicators presented here.
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Recommendations based on the Ergonomics Intervention Project

Specific recommendations for organizations emerged from the ergonomic job redesign

practice in the current organization:

1. Team Composition, Reporting Structure, and Leadership

The ergonomic team composition and leadership are extremely

important in establishing effective patterns of member interaction and task

processes in the group. The operation of the teams in this research suggested

that the inclusion of both top management and labor representatives may make

interaction difficult. Teams composed of employees, medical staff, and

maintenance personnel, with management support, may be more effective than

teams that actually include both upper levels of management and employee

representatives. Instead, teams should report through the plant ergonomist to

the top plant management.

The employee representatives on the team should come from a diverse

background of jobs in the department with different levels of experience.

Experienced members can discuss what it is like to work in a given job, while

relatively new personnel can add fresh insight to job analyses. Finally, teams

should be allowed to choose their own leaders from among the employees on

the team.

2. Maintenance Personnel Involvement

As stated above, having maintenance personnel on the teams should be

stressed to any organization implementing the team approach since it is the
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maintenance personnel that implement almost all of the ergonomic changes.

Optimally, maintenance personnel should be given blocks of time that they can

dedicate to making ergonomics changes at times when the plant is not in full

operation (e.g., weekends or evenings).

3. Smaller Teams with More Ergonomics Expertise

Employee involvement efforts such as the one here should also consider

narrowing the number members on each team to approximately 5 so that fewer

members can develop greater expertise in the area of ergonomics and be able

to discern differences between safety risks and ergonomics risk factors in the

plant. Task and sodal interaction would also be more easily facilitated within

these smaller teams. Night shift team members should also be merged with

day shift teams to facilitate communication and ideas between the two shifts.

4. Continual Training

In order to facilitate the effective team interaction and ergonomic

expertise of team members, continual training should be stressed for team

members. Our observations here suggest that additional team-building

processes and ergonomics training are likely to benefit team members after

initial training in these areas.

5. Broad-Based Involvement of Plant Employees

Although the team approach provides representative input, participation

should include a broader base of employees in order to identify problem areas

and increase the likelihood of acceptance of solutions. Team members
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indicated infonnally that their success depended greatly on fellow employees.

Indeed, Caplan (1990) has suggested that focus groups of employees be used to

get feedback on ergonomic changes before implementation. The lower overall

attitudes toward. the ergonomics project from the second survey also suggests

that employees' expectations for the program were not met. Greater levels of

communication with employees should be implemented in order to avoid

unrealistic expectations at the beginning of a project and then maintained

consistently throughout so that employees are infonned of progress on different

projects.

6. Team Accountability/Communication with Plant Employees

Mechanisms should also be in place which allow plant employees to

review the teams' ergonomics projects and the current status on those projects.

Thus, the teams become accountable to the employees in their department for

making progress on specific ergonomics projects. As such, projects should be

posted by priority with anticipated dates of completion.

7. Team Autonomy

Given this increased accountability to employees, ergonomic teams

should also be given greater authority to make ergonomic changes within

specific budgetary constraints. Important resources and infonnation should also

be accessible to the team. Experienced team employees can particularly help

with these issues.
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8. Team Functioning

Teams should be trained and monitored regarding their internal task­

based processes discussed above: goal setting, prioritizing projects, and

developing workable solutions to problems. Team meeting agendas should be

formulated and distributed in advance of the meeting.

9. Ergonomic Project Documentation

Plant management should ensure that ergonomics teams are continually

documenting their ergonomic project activities through the following means:

written documents, videotapes (before and after), slides, and employee

testimonials. This documentation process should be systematic and have a

uniform format so that projects and their outcomes can be compared

objectively.

10. Release Time and Overtime

Team members should be formally released at times from other duties

to focus solely on ergonomics issues. They should also be given overtime to

do some work, since psychological pressures from co-workers exist when

members are released from their normal duties to work on "special" projects.

11. More Systematic Job Analysis Needed as Teams Develop

While at fIrst teams should focus on the identification and

implementation of relatively easy ergonomic changes in order to build team

efficacy, this activity should not undermine efforts to systematically analyze

work conditions and undertake large scale change.
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12. Address Existing Problems, Then Preventive Measures for CTDs

Ergonomic interventions should follow the two-stage approach

advocated by Adams (1993). The fIrst priority should be to address existing

problems with ergonomic solutions. This process should begin with a

systematic job analysis process that reviews the stressors present and prioritizes

the problems for implementation. Attempts should then be made to prevent

CIDs by effectively designing future tools, equipment, and workstations.

Employee-driven ergonomics provides a solid base for both stages of

ergonomic improvement

13. Full-time Plant Ergonomist

The organization's practice described here also suggests that a full-time

plant ergonomist is needed to assist in coordinating the efforts of the

ergonomics teams and in developing engineering solutions to designated

problems. Without such an internal advocate, many important projects are

either never pursued or are dropped due to lack of ergonomics expertise.

14. Management Information System

Finally, any effective employee involvement ergonomics effort should

provide on-going feedback and information to the teams responsible for the

ergonomics changes and to the top plant management Such information is

vital to the detection of worksite hazards and the development of viable

solutions to ergonomic-related problems. The teams in the current plant

received much of this information from the medical management staff and
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university researchers regarding incidence of CIDs by type of job and tool

used. Efforts must be made to establish an effective management information

system that employees can easily learn how to use to gather information when

they need it about ergonomic-related issues.

In conclusion, the ergonomics intervention project described in this report was an

extensive effort initiated by both plant management and University faculty. As evidenced

here, the project has been a success in many ways and we hope that the recommendations

made here will serve to improve the process of employee involvement, job analysis, and

ergonomic change in the future. The result of this process should be significant reductions in

workplace illness and injuries.
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January l, 1993

To all employees:

It ~s the pol~cy oi Farmland Foods, In.c. to ma~nta~n and preserve
a saie and healthy vork~ng env~ronment. To iurther these eiforts
the Ergonom~cs Comm~ttee vas created and tra~ned. I endorse and
fully support the efforts of the Ergonomics Committee to
~dentify, and el~m~n.ate ergonom~c hazards that may cause
unnecessary phys~cal stress and potentially cause ~nJury to any
employee.

All managers, superv~30rs, employees and support staff v~ll work
toget her to ~den t ~fy, :,ev ~ew, rev ~se and / or establish safe,
ergonom~c ·... ork methods, procedures, equ~pment and ·... ork stations.
This effort shares pr~or~ty w~th cost reduction, product~v~ty and
qual~ty assurance efforts and w~ll enhance many of our ex~sting

cont~nuous improvement eiforts.

I expect and antic~pate your full cooperation ~n these eiforts.

S~ncerely,

Jerry Behrens
Plant Manager
Farmland Foods, Inc.
Denison, IA
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The UFCW Un~on Local 271 repcesent~ng workers at Farmland
Foods, Denison, Iowa, supports Company efforts to establish and
ma~nta~n an Ergonom~cs Program.

Local 271 will cooperate by employee ~nvolvement on the
Ergonom~cs Committee and Task Groups, and support Program
Elements to conduct worksite analys~s, *ork hazard prevention and
control, medical management, train~ng and education, ass~st with
documentation and monitor~ng of results.

In order for th~s program to be successful, ~t w~ll take
total comm~tment from both management and labor.

T. J.
Chief
Local

Ray
Steward
271

1.1.1



In ma~ntaining Farmland Industries' comm~tment to protect the
health oi its employees as expressed in ~ts Environment, Health
and Safe~y Program and gu~ded by the Farmland Env~ronmental

Health & Safety ?h~losophy, Farmland Foods str~ves to protect all
employees from ergonom~c hazards.

It is the m~ss~on of Farmland Foods to provide funding, knowledge
and resources ior emplcyees to ant~c~pate, recognize, evaluate
and control ergonomic stressors in the work place. Ergonom~cs

.,... i 11 be addressed in assoc~at ion with t'he disciplines' of Health,
Safety and Qual~ty Pericrmance.

All employees and management af Farmland Foods shall support and
actlvely part~clpate l~ an ergonomics program to prevent
d~sorders assoc~ated w~th er.gonomic hazards. The Central
Ergonomics Comm~ttee In cooperation w~th the safety staff and
Director of Safety (Farmland Foods) will glve direction to each
task group as hazards are identlfied and elimlnated. All
employees, supervlsors. managers and staff will be trained in the
basic principles of ergonom:Lcs, hazard identification, hazard
control and early reporting of symptoms of cumulative trauma
disorders. All employees, supervisors, managers and staff will
work with the Comm~ttee to reView, revise and/or establish safe,
ergonom~c work methods, procedures, eqUipment and work stations.
The ergonomics program Will be evaluated in association with
eXistlng aud~t processes by the Central Ergonomics Committee.

The program will cons~st of the fallOWing key elements:

1. Worksite Analysis

Hazard Prevention and Control
a. Engineering Controls
b. Work Practice Controls
c. Personal Protective Equlpment
d. Admin~strative Controls

3. Medical Management
a. Injury/Illness reporting process
b. Restrlcted duty program

4. Training and Education
a. Management Tra~nlng

b. Supervisor Trairnng
c. Tralning far Engineers and Maintenance Personnel
d. Team Effectiveness Training (Particlpatory Ergonomics)
e. Princlples of Ergonomics Training
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f. Job-Specific Tra~ning

g. New Employee Or~entation

To implement and main~ain an ongoing comprehensive ergonomics
p~ogram wh~ch prevents cumulative trauma disorders and other
assoc~ated ~njuries and provides for the comfort I well being and
Job satisfaction of all employees while maintaining a high
qualitYI cost effective product.

It is the responsibility of management to provide an atmosphere
that ~s conducive and supportive of the efforts of employees in
el~minat~ng ergonomics hazards. It ~s the responsibility of all
employees to report early symptoms of cumulative trauma
disorders, partic~pate in ergonom~c activities, and work in a
manner cons~stent with good ergonomic principles. The Central
Ergonomics Committee w~ll oversee the implementation of the
ergonomics process and will provide necessary expertise to
department teams with~n the organ~zation.

Farmland Foods l Inc. has committed to a team approach for
addressing ergonomic opportunities. This commitment has been
demonstrated in the folloWing manner:

1. Personal concern for employee safety and health with
priority placed on eliminating ergonomic hazards.

2. A policy that emphasizes safety and health of employees as a
corporate objective along with qualitYI efficiency and
productivity.

3. Communication and assignment of responsibility for
ergonomics programs to appropriate managers and employees.

4. Provision for authority and resources (including funds) to
responsible parties so that ergonomic objectives can be met.

5. Accountability of each responsible party to management for
activities.
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This written program will be communicated to all employees,
superv~sors and managers. It establishes clear goals and
objectives and provides a framework upon which all departments
will base their ergonomic teams. The program establishes a
central Ergonomics Committee that will serve as a resource to all
department teams. The written program includes implementation
dates for each program element.

The Ergonomics Committee will provide the technical expertise
reqUired by employee teams for implementation of the ergonomics
program.

The CeDtral Committee will be composed of the follow~ng

representatives:

Eng~neering/Maintenance - Jeff Wood
Health Services/Plant Safety - Mary Daniel
Plant Management - Jim Schaben, Jerry Behrens,

Dave Moore, Gary McCue
Corporate/Safety - Ron Gillespie
Union Representative - T. J. Ray
Ergonomist - Regina Neese

Ergonomics Committee members will be responsible for
communicating ergonomic principles, assisting with job analyses
and job-specific training.

An employee concern program has been established to provide a
forum in which all employees can bring concerns to the Ergonomics
Committee without fear of reprimand or reprisal. All employees
are encouraged to report early symptoms of cumulative trauma
disorders <CTDs) so that early intervention might provide an
environment free of ergonomic hazards. Health Services will work
in cooperation with the Committee to ensure that any reported
symptoms will receive follow up investigation. Ergonomic teams
will work closely with the Committee to analyze injury and
illness trends, identify ergonomic problem areas and offer
ergonomic intervention.

1. Work.it. Analy.i.

Worksite analysis identifies eXisting hazards and
conditions, operations that create hazards and areas where
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hazards may develop. This includes close scrutiny and
tracking o£ inJury and illness records to identi£y patterns
o£ traumas or strains that may indicate the development o£
CTDs. The objectives o£ worksite analysis, then are to
recognize, identi£y and correct ergonomic hazards. Worksite
analysis will be conducted by Department Teams with gUidance
£rom the Central Committee.

Once ergonomic hazards are identi£ied through systematic
worksite analysis, the next step fs design o£ measures to
prevent or control these hazards. Ergonomic hazards are
prevented primarily by e££ective~design o£ the work station,
tools, and job. The program will use appropriate
engineering and work practice controls, personal protective
equipment, and administrative controls to correct or control
ergonomic hazards, including those identi£ied in the
folloWing sections.

a. Engineering Controls

Engineering techniques, where feasible, are the
pre£erred method of control. The £ocus of the
ergonomics program is to make the job zit the person,
not to fit the person to the job. Engineering controls
include the following techniques:

(1) Work station design.
(2) Tool and handle design.
(3) Design o£ work methods.

b. Work Practice Controls

The hazard prevention and control program includes safe
and proper work methods that are understood and
£ollowed by managers, and employees. Key elements
include:

(1) Proper work techniques.
(2) New employee conditioning period.
(3) Periodic review and monitoring.
(4) Adjustments and modi£ications to eXisting

tedhniques.
(5) Knife sharpening/steeling skills training.

c. Personal Protective Equipment (PPE)

PPE shall be selected with ergonomic stressors in mind.
Appropriate PPE will be provided in a variety of sizes,
will accommodai~e the physical requirements of workers
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and the job, and w~ll not cont~ibute to e~treme

postures and excessive forces. Those involved in the
purchase of PPE will be instructed in the selection of
this equipment to aid ~n future purchases.

d. Administrative Controls

Administrative controls that reduce the duration,
frequency and severity of exposures to ergonomic
stressors will be employed when engineering and work
practice controls are not feasible. Administrative
controls will include but will not be limited to the
folloWing:

(1) Job rotation.
(2) Job enlargement.
(3) Relief personnel.
(4) Working breaks and rest pauses.
(5) Two person lifts.
(6) A preventative maintenance program for hand

tools.

Proper medical management is necessary to: 1) eliminate or
reduce the risk of development of CTD signs and symptoms
through early identification and treatment, and 2) to
prevent future problems through development of information
sources. The medical management program ensures early
identification, evaluation and treatment of signs and
symptoms Of.CTDs to aid in their prevention. Health
services and all health care providers will be a part of the
Committee, interacting and exchanging information routinely
in order to prevent and properly treat CTDs. The program
w~ll address the following issues:

a. Injury and illness record keeping.
b. Early recognition and reporting.
c. Systematic evaluation and referral of employees
d. Conservative medical treatments.
e. Conservative return to work.
f. Systematic monitoring of injury/illness trends.
g. Objective testing to identify CTD's at early

onset.

4. Training and Eduoation

The purpose of training and education is to ensure that
employees, supervisors, managers, and health care providers
are sufficiently informed about ergonomic hazards. These
groups are thus able to participate actively in their own
protection and the entire ergonomics program. Individuals
who may affect processes (i.e. maintenance personnel,
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engineers~ and purchasing personnel) shall be trained so
that all employees will understand their role in the
ergonomics process. The program has been designed with the
assistance of an ergonomist and all training will be
provided by employee trainers who have been trained and
qualified to provide ergonomic guidance to other employees.
Training will include but will not be limited to the
following:

a. All affected employees.
b. Engineers and maintenance personnel.
c. Supervisors.
d. Managers.
e. Heal th care providers.

~. Oooumentation and Monitoring of Re.ult.

The Committee will maintain a log of all projects submitted,
the expected project completion date and those parties
responsible for implementation and tracking. In addition,
the Committee will maintain a record of job analyses
conducted before and after implementation. The Committee,
in conjunction with the maintenance department, will
prioritize ergonomic. projects and estimate completion dates.
Priority will be based on a number of factors including:

a. Cost of the project.
b. Benefit to the involved employees.
c. Number of employees affected by the proposed

change.
d. Estimated time required to complete the task.
e. Available in house resources to devote to the

project.
f. Impact on the quantity and quality of production.
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APPENDICES

Anthropometry: the study of the size of people:
the body

measurement of

Carpal Tunnel Syndrome: a disorder of the "wrist tunnel."
Symptoms include tingling and numbness of the first three fingers
and thumb, loss of sensation in hands, inability to grip. Caused
by entrapment of the median nerve at tne wrist.

CTD: see Ctlmu 1 a t 1 ,",'e Tr'a 1.lma D lSQr'der'

CTS: see Car'p...""l Tunnel SyndrQme

Cumulat~ve Trauma Disorder: health disorders arising from
repeated biomechanical stress due to ergonomic hazards. A class
of musculoskeletal disorders involving damage to the tendons,
tendon sheaths, synOVial lubrication of the tendon sheaths, and
the related bones, muscles, and nerves of the hands, wrists,
elbows, shoulders neck and back.

Ergonomic hazards: any risk created by factors including posture
(both static and dynamic) force, repetition and the work
environment.

Ergonom~cs: from the greek; ergon meaning work and nomos
referring to the study of or knowledge of. The study of work;
the process of fitting the work environment to individuals.

Ergonom1st: a person who possesses a recognized degree or
professional credentials in ergonomics or a closely allied field
and who has demonstrated, through knowledge and experience, the
ability to identify and recommend effective means of correction
for ergonomics hazards in the work place.

Strain: injury resulting from use or overuse (generally overuse
of muscles or tendons. )

Sprain: an injury to a ligament when the joint is carried
through a range of motion greater than normal, but without
dislocation or fracture.

Tendonitis: inflammation of a tendon.

Tenosynovitis: inflammation of the synOVial sheath surrounding a
tendon, often accompanied by tendonitis.
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IMONTH •.' .... JAN FEB MAR .APR . MAY JUNE' JULY':":." . AUG . ."' .•..~$E? ...:::.......... OCT::::?::::":
IWEE1C····· . 1234 1234 1234 5 1234 .••. 1234 1234 '1'234: :····1234<: ·....···1·23·4 :.:~ ("·123:4:".:'"

TASK i RESPONSIBLE I : I i :
: PARTY I i . : i I

,
I

Wntten program review RN,RG XXXXXXXXXXXXX I I I I

Employee survey RN, UNL. RG
., I : , : ! I I I I"

SlatistiCIII Anal-r.;es RN, RG, MD XXXXXXXXXXXJ(

OSHA 200 loos RN, RG, MD x:xxxxxx I , i I I I I I

Medical records MD, RG, RN X;o:xxxxx, . I , I t

Workers Compensation RN,RG X:XX:<<XX;(X)(XXXX;<XX.:<XX;OO( , , !

Training/Education RN
, I,

I Team Building RN X;xx:xx;o:. : i I ,
Ergonomic PrinCIPles RN i )(X)(XX)()(X)() ! . : !

Ergo for Managers RN , XXXXXXXXXXX ..

, I !
Ergo for Enoineers/Maint RN XXXJCOOOC(X;( I i I j

Plant Wide Eroo Basics RN i XXXXXXXXXXXXX : ,
I I I,

~orkslle Analysis UNL, RN
Job Analyses UNL, RN
Priority Schedullno UNL, RN

!
i

, i ,
Medical Management ~_D-l-UN_L , .. .-- .- - . -.- --,- . ,

New Employees MD, UNL I X X 'x !X iX ._!X Ix X
Exlslino Employees MD,UNL X 'x 'x IX 'x X 'X IX 'X IX

Eroo Commit1ee Meetinos MD,RG,RN, I I ; I I I !
Employee Concern Proqram RG,RN i I I I I I

Work Oder Loos MD,RN i I I I I I
Refresher Training MD

, I I I i

Pre·Conditionino ProQram MD.UNL,RN : I I I I I t

I : I I I
I ..

I I

,
I I I !i I I !, ,

.. , , I I ,
I,

I , ! t I I i
I i ! I I .. I

i ! ! , I
, , I I , I

i i I I I I
: i I I I

, I : ! I I
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KILL & RENDERING TEAM:
Jim Schaben (Facilitator), Lonnie Kastner, Rod Koch,
Dennis McMains, T.J. Ray, Sean Ernst, Nancy Wiese RN.

CUT & LOADING TEAM:
Jerry Behrens (Facilitator), Dave Blum, Randy Brown, Ron
McCoid, Marilyn Borkowski RN, Denn~s McFarland, Gaylen
Reetz.

PROCESS TEAM:
David Moore (Fac11itator),
Marvin Graeve, Rick Lahr,

Duane Cato, John Fairchild,
Stanley Meyer, Dave Swanson.

BONING, SPECIAL MEATS & CASE READY TEAM:
Mary Daniel RN (Co-facilitator), & Terry
facilitator), Ardell Adams, James Beam,
Pedersen, Bill Whi te~nack.

Orness <Co­
Russ Lamaak, Diane

NIGHT SHIFT TEAM:
Gary McCue (Facilitator), Marie Blackman, Robert Fisher,
Richard Gre~n, Joel Kluver, Melvin Palmer, Mary Popp, Mary
Tigges RN, Dave Wingrove.

ADDITIONAL ERGONOMICS COMMITTEE MEMBERS at PLANT:
Denise Baldwin, Personnel; Dale Carstensen, Supply;
Kevin Schurke, Maintenance; Larry Schwarte, Purchasing;
Larry Stone, Maintenance Superintendent;
Jeff Wood, Maintenance Planner.

ADDITIONAL ERGONOMICS COMMITTEE MEMBERS at CORPORATE:
Ron Gillespie, Director Safety, Farmland Foods, Inc.
Kevin Fisher, Director I.E., Farmland Foods, Inc.
Regina Neese, Ergonomist, Environmental Sazety Services,
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D. Medical Management Program

Upper Extremity (UE) Cumulative Trauma
DIsorders (crDs) Algorithm

Iemploy" pr~n~llonof UECTD symptoms ]

Mild symptoms .lnd n~
poslIjve phYSIQI signs -------i

. _ I SCRE'lING
!ASSESSME."IT

Moderate / S<:vcre
Symptoms

OR
Symptoms WIth Positive

PhYSIQI Signs

,.---.....;..--_.-,
R~IU.lte .liter Z<l3~,

,
: SYmptoms

Ii Resolved

I

! Symptoms i
I :""proved I

t

I Symptoms :

I
SOllmpro~ HSCREENIN~~
or Wo= i iASS::.sSMEN

I
l •

IRefefnl to PhYSIC:.ln
Restnc:ed Dury

CONTll'L:E
CONSERVATIVE
'ffiEATM E....l

I

No Positive
-, PhysiQI Signs

No Positive
PhYSIQI Si,r.s

CONTINUE
COI'SER VAnVE
-mEATME."IT

~-r--·---,

'"'s-y-mp':"to-ms--' II Svm pto ms ]
Resolved ImprOVed
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APPENDIX B

TEAM TRAINING HANDOUTS



TEAM NAME: _

Members:

Resources: Regina Neese, ergonomist



Team members:

Team leader:

Responsibilities: _

Scribe:

Responsibilities: _

Other:

Responsibilities: _



General Meeting Guidelines:

• Begin and end on time
• Use agendas
• Have a facilitator/leader
• Take minutes
• Draft next agenda
• Use the "100 mile rule"
• What's said here, stays here

Effective Discussion Skills:

• Listen
• Ask for clarification
• Deal with facts not emotions
8 Criticize carefully
• Praise when appropriate
• Participate! Every opinion is valid

Guidelines for Constructive Feedback

• Acknowledge the need for feedback
• Give both positive and negative feedback
• Understand the context in which feedback is given
• Know when to give feedback
• Know how to give feedback
• Know how to receive feedback



When giving feedback:
o Be sincere
o Be descriptive
o Don 1t use labels
() Oonlt exaggerate
o Donlt be judgemental
o Speak for yourself
o Use "/" messages
o Phrase issues as statements, not questions
o Restrict feedback to things you know for certain
o Help people accept compliments when giving
positive feedback

When receiving feedback:
o Breathe
o Listen carefully
o Ask questions for clarity
o Acknowledge the feedback
o Acknowledge valid points
o Take time to sort out what you've heard



Project team meeting record

Meeting number: Date: _

1. MEETING GOAL:

2. ATTEN DANCE [( x ) indicates present at meeting]:

II

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

3. AGENDA:
Enter key words indicating the agenda topics. Check off an item when it is completed.
Items you do not complete should be carried over to the next meeting.

1. Agenda review

2.

3.

4.

5. Assignment of action items

6. Set agenda for next meeting

7. Meeting review



4. BRIEF SUMMARY: summarize topics, decisions or conclusions, action items
and :;ext steps.

Topic 1:

Main Points:

Decisions:

Next Steps:

Action Items: 1. _

3. _

2. _

4. _

Person(s) responsible: _

Topic 2:

Main Points:

Decisions:

Next Steps:

Action Items: 1. _

3. _

2. _

4. _

Person(s) responsible: _

5. FUTURES FILE: items for future consideration but not for the next meeting.

6. MEETING REVIEW: +

7. NEXT MEETING:
Date: Time:

(group vote, circle one)

Place:-----------
Recorder signature: _



~ chapter 2

What Is ConserlSUS?

Any grollr's gO~ll should be to re:teh decisions th~lt best
fenect the thinking of :dl groufl members. \Ve edlthis
tre::lching consensus"-a :;hrase L1sed ~c.:re~'.ted\y

throughout ,his h~.lndbook. It is <.?:tSV to he conf~lsec.J

aboLit wh~l[ consensus is :l:ic! isn't, so here ~tre :-:ome
gui(:e!ines:

\ C .
I onsensus IS •••

•. Finding a propos:.J1 ~~ccert:.Jhle enough th~\t ~lll

member:. Cln stlrrorr it; no member nrroses it.

Is nOL..
• A un:1nimolls vote-3 consensus may not rerre­

scnt everyone's first priorities.
• :\ r!ujoriry vote-in :t majority vote, only the

m3jorit)' gets something they :.tre h:J.ppy with;

reorle in the minorir;...· m:1Y get som<:thing)hev
don't \V~lnt J.t ail. which is not Wh:H consensus is
:til ::bout.

• c':e;yonc: toully satisfied.

'Requires...

• Tir.le
• :\ctive partlcipation of :111 group members
• Skills in communication: Iistcning. connicr reso­

lution, discussion f::1ciJit:.Jtion
• Crearive thinking and oren-mindedness

Airr.ir.g for consensus 3t a meeting requires a n.1uch
different strategy thJn if you were just going to keep on
~lrguing until you h::rd :l L:n:lnimous vote Cor even&
m:ljority vorc). To re::rch consensus, the team must no..'Ie.
each fl'cmber parricip:HC fully in the decision. 'That
rrob3biy mCJns going through several rounds of an
outlined process. How do you know when you have.
re:lched consensus? Probably no one will be corn
rletcly s:'Hisfied with the decision. but everyone can
live with it. The decision-making processes describ«:\
in this chJpter GIn heir you reach consensus, pal1icu.

brly when the group is ne\......

Nor evcry decision need 11:1\:e the surrort of eve",!
member-in fact, it is impossible to have $uch ngre,e
mem in :lnY group. Your' group should decide ahead
of tim!: ""hen you ""ill push for consensus. Decisions
that l11:.Jy h:lve 3. mJjor imp:1ct on the direction of a
rroject or conduct of the team-such :15 ~vhich prob
lem to studv, or whJt ground rules to establish-should. ,

belong to the \vhole t~:'lm :tnd be supported by
consensus.

The brainstorming, lTIultivoting, and nomin:t1 group
technique methods described in this chapter are very
strtlctured ways to reach consensus. Other Jess-forma!
methods exist. and a tC:.lm CJn explore them as mem
bers become more relaxed in working with each ath~r,



Here's onc recommended outline for these prcsenurion,:

]. Introduction
1.1 Purrose of [he rrojeG (mission).
1.2 Achievements or J11:lJor :\ndings.
1,3 Suggested next sters.

\Vhile a gUKbnce [e:1111 is mciintlrily the first audicncc for such prcsentations, rotcntial audiences include other

emp!ove·,:s. the bo:ml of directors, suppliers. custO'l1ers, other local husinesses, and rrofcssion;l! organizations.

Ci.'!I:ng ellelem'a}' U

Team Presentations

Every te:1m, soom:r or later, will be :lskcd to make a fJr<:sentation to m:lrk key milestones in its project. Some ~x:lmpks

arc when the tcam h:1s documented the causes of ;l fmjor qU31ity or rroouctivity problem, "'hen J remedy has been
tcsted :1nd rroven successful, or tlt the conclusion or :1 project.

These presenttnions USU:l!lv ukc about 30 minutcs. Th~\' should be seJf-cont:lined, covering the context, purpose, key

I activit ies. :Inc.! results of the rrojcct in :l "':ly that is un(:erst:lncbble to anvone unf:lllliliar with the project. Involve every
!
t tC:lm men1ber in the rresc~t~tion.
I
I

!

I
I
I
\
I

I
I
i
\

') Description
2. !
2.2

') ._.-t

., ­_.)

,\bin conditions found :It outset of rroject.

:\bjor experimenls/in\'(:stiglltions done. Emrh:lsize the rurpose rllther
than det:liled descrirtions.
Outcomes of expL·ril11cnls i il1\'cstiglltions. Sho\\' results :Ind durts. De­
scribe imr:lct :lnd imrilclt:ons of QlItcol11es/rroblcms.
Rere:lt sters 2.2 and 2._~ :IS nun\, times:ls necess:try to get fin:1! results.
Keep these lel:t minimul11 to prl'\'ent confusion. Slick to "runch linl's.··
:\chie\'ements or l1ujnr findings (;1 repe:1t of step 1.21. Show s;J\'ing<

rO!I.:nti:11 s:l\'irigs or potcnti:1! il11rrnn.. l11l'rlts. If cosL" or s:l\'ings in
:Ipproxirnllll' doll:lrs :Irl' ll\:!il:lble. sho\\' thL'm. If not. gi\'e l''':llnrles of
Cel'IS [hIlt Clnl1el[ he qU:!l1lificd.

I
I
I .

3. Conclusions
3.1 Impact of fil1din~'; on S\'SlC1l1 being studil't1.
3.2 Suggestions for futurc \\urk.

3.3 Suggestions for m:lr1llgers.
.3." OlllL'r rl'cornl11e:,d:liiollS

3.5 Ackno\\'lcdgl'menls.

I
!

\ \
:...'---------------------------------------------------
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APPENDIX C

ERGONOMICS TEAM PROJECT STATUS REPORTS
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APPENDIX D

ERGONOMICS TEAM SURVEY SCALES

All scales listed below used the following fonnat:

How much do you agree with the statement?

1-------------2-------------3-------------4-------------5-------------6-------------7
Disagree Disagree Disagree Neutral Agree Agree Agree
Strongly Slightly Slightly Strongly

SELF-RATED PERFORMANCE

1. My ergonomics team has effectively performed its job of redesigning jobs in our area
of the plant

2. My ergonomics team has come up with many ideas for ergonomic changes in our area
of the plant

3. My ergonomics team has implemented many ergonomic changes in jobs within our
area of the plant

ERGONOMICS TEAM EFFICACY

1. I am confident that my ergonomics team has the ability to perform effectively.

2. I am confident that my ergonomics team is addressing the most important jobs.

3. I believe that my ergonomics team can do its job well.

4. I believe that my team is able to correctly analyze the ergonomic factors in jobs.

5. I believe that my ergonomics team is able to come up with appropriate, workable
solutions to the ergonomic problems in our area of the plant



APPENDIX D (CONTINUED)

COMMUNICATION PROCESS

1. I can say whatever I think to other team members.

2. I can be honest with my team members.

3. I am careful about what I say to other team members.

TEAM SATISFACTION

1. I am satisfied with the friendliness of my team members.

2. I am satisfied with the way my team members are easy to make friends with.

3. Generally speaking, I am very satisfied with my ergonomics team members.

4. I am satisfied with the spirit of cooperation among my team members.

5. I like my ergonomics team as a whole.

6. I am satisfied with the chance to develop close friendships with my team members.

7. I am satisfied with the way my team members get along with each other.

WORK PROCESS

1. My ergonomics team is able to define its' goals.

2. My ergonomics team is able to develop workable plans.

3. My ergonomics team is able to prioritize its work.



APPENDIX D (CONTINUED)

RESOURCE ADEQUACY

1. My ergonomics team has had adequate training in the area of ergonomics.

2. My ergonomics team has access to the resources we need to do our job.

3. My ergonomics team has access to the information we need to analyze and prioritize
jobs in terms of ergonomic problems.

4. My ergonomics team members have the proper backgrounds to aid the team in
performing effectively.

WORK COMMITMENT

1. I am willing to work hard on our team's assignment of redesigning jobs.

2. I am committed to our team's assignment.

3. I am very task-oriented when I get together with my ergonomics team.

4. 1 am interested in performing well on my tasks associated with the ergonomics team.

OPEN-ENDED QUESTIONS

1. Describe the factors (inside or outside of the team) that have helped your team work
well.

2. Describe the factors (inside or outside of the team) that have prevented your team
from working well.



APPENDIX E

EMPLOYEES' COMMENTS ON THE ERGONOMICS TEAM SURVEY

KILL TEAM

1. Describe the factors (inside or outside of the team) that helped your team work well.

(a) Examining jobs together to see what is going on.
(b) We get along well; Not much conflict; We are willing to listen to one another.
(c) We have a well-rounded group - upper management and maintenance are members too.

Well-rounded backgrounds in all jobs performed throughout the departments. Good
knowledge of our production demands.

(d) Positive response from employees in the dept that individuals represent in terms of
follow-up and suggestions.

2. Describe the factors (inside or outside of the team) that have prevented your team from
working well.

(a) Maintenance is slow getting things done.
(b) Too much jumping from one thing to another in the team. The team does not analyze

jobs, instead it uses a "hit and miss" strategy. Need to set goals for the team.
(c) Problem getting everyone to the meetings while still trying to keep production going in

the plant.
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CUT TEAM

1. Describe the factors (inside or outside of the team) that helped your team work well.

(a) Much of the improvements have been management's or maintenance's ideas.
The remodelling of the cut department has helped a lot.

(b) Working with everybody on the team so that I know them and they know me.
(c) Team members' familiarity with more than just one department.
(d) Discussing the motions of the jobs with the people who are actually doing the jobs.
(f) Employee involvement in the ergonomics project.

2. Describe the factors (inside or outside of the team) that have prevented your team from
working well.

(a) Team members believe it is management's responsibilities to solve all problems, complete
projects, etc. Hourly members are not willing to get very involved or committed.

(b) Getting time to go to meeting. Too many other responsibilities.
(c) Most ergonomic changes involve maintenance work and maintenance doesn't make it to

the meetings.
(d) Meetings not held often enough. Need one person to track the things that need to be

accomplished ~tween meetings.
(e) There appears to be some conflict between members of this team. The ergonomics team

does not get enough done according to some members.
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BONE/SPECIAL MEATS/CASE READY TEAM

1. Describe the factors (inside or outside of the team) that helped your team work well.

(a) Team members know the jobs very well throughout the dept.
(b) Team members are able to communicate effectively with one another.
(c) Abilities vary among team members and all contribute to the group.
(d) The training on team building and problem solving helped bring the team together.

Prior to the training, the team spent too much time discussing non-relevant topics.
More training is needed.

(e) Team members have access to the things the team needs to do its job well.
(f) We can talk about problems as a team and we can listen to each others' problems.
(g) Experienced, determined team members.

2. Describe the factors (inside or outside of the team) that have prevented your team
from working well.

(a) One facilitator feels he must take the whole responsibility for the group upon himself.

(b) It is extremely difficult to get time to function as effectively as we would like. Not
able to put in enough time to work on much needed projects.

(c) There needs to be an ergonomics team member assigned to this company on a plant
level.

(d) We know what the problems are, but management is our drawback. We have to have
their okay to stan on a problem.
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NIGHT SHIFf TEAM

1. Describe the factors (inside or outside of the team) that helped your team work well.

(a) Diversity among the employees.
(b) The team members all are cross-trained on most of the jobs in their area.
(c) We get along well and are ready to help people to do their job better by making it

easier for them.

2. Describe the factors (inside or outside of the team) that have prevented your team
from working well.

(a) Not knowing the difference between ergonomics problems and safety problems.
(b) Maintaining production at the same time as working on ergonomic problems.
(c) Contact and communication with day shift.
(d) Money.
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PROCESS TEAM

1. Describe the factors (inside or outside of the team) that helped your team work well.

(a) We have a person from each department in the cure area that has some understanding
of a problem we have been working on.

(b) Doing low cost things fIrst and quickly.
(c) Taking a tour of all of our area and talking to the employees individually while noting

problems or concerns.

2. Describe the factors (inside or outside of the team) that have prevented vour team
from working well.

(a) Not everyone puts forth HX)% to work on problems.
(b) Not having enough time to do work on ergonomics problems.
(c) Cost.
(d) We need to put in ergonomics solutions on the weekends.



APPENDIX F

EMPlLOYEE SURVEY SCALES

BODY AREAS AFFECTED BY PERSISTENT PAIN

1. Have you had pain or discomfort during the last year that doesn't go away?

a) Yes __ b) No __

If YES, please indicate UP TO 1WO primary body areas in the following two sections where
you experience pain or discomfort that doesn't go away:

BODY AREA #1

Please complete the following questions for the area of the body where you feel the MOST
pain and discomfort that doesn't go away.

Please check the affected area (CIffiCK ONLY ONE):

Neck__ Shoulder__ Elbow/Forearm__

Hand/Wrist__ Finger__

Thigh/Knee__ LowerLe~

Upper Back__ Lower Back __

Ankle/Foot__

(This question was repeated for BODY AREA #2, where the answered questions relative to
the area of the body where they felt the NEXT MOST pain or discomfort.



APPENDIX F (CONTINUED)

PAIN SEVERITY

1. How well does each of the following describe your problem?

1---------2------··--3---------4---------5---------6---------7
Not at all Somewhat Very Well

Please place a number beside each of the following words based on the scale above:

_ 1) Aching
__ 2) Burning
_3) Cramping
__ 4) Loss of Color

__ 5) Numbness
__ 6) Pain
__ 7) Swelling
__ 8) Stiffness

__9) Tingling
__10) Weakness
__11) Other
(please describe below).

If you checked "other", please briefly describe your problem _

(This same question was repeated for BODY AREA #2).
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The two scales below used the following fonnat:

How much d0...Y0u agree with the statement?

1-------------2-------------3--··----------4-------------5-------------6-------------7
Disagree Disagree Disagree Neutral Agree Agree Agree
Strongly Slightly Slightly Strongly

EMPLOYEES' ATTITUDES TOWARD THE ERGONOMICS PROGRAM

1. I believe that the effort to change jobs in this Farmland plant (Le., the ergonomics
program) will have a positive effect on employees.

2. I am satisfied with the overall program to change jobs in this Farmland plant (Le., the
ergonomics program).

3. I believe that management is committed to the program to change jobs in this plant
(Le., the ergonomics program).

4. I believe that the effort to change jobs (Le., the ergonomics program) will help
employees stay healthier at work.

EMPLOYEE TURNOVER INTENTIONS

1. I am planning to search for a new job outside of Farmland during the next 12 months.

2. I often think about quitting this job.

3. If I have my own way, I will be working for Farmland one year from now (reverse­
coded).

4. I expect to spend the rest of my work life with this Farmland plant (reverse-coded).


