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Abstract

Companies try to establish an ergonomics program to reduce work-related
musculoskeletal disorders (WMSDs). The KOSHA code H-31-2003, an
ergonomics program guideline, was announced by the Korean Occupational
Safety and Health Agency (KOSHA). However, the KOSHA code provides only
principles for general purpose so that an ergonomics program manual, practice
guidelines, needs to be developed. The present study suggests the development
framework of an ergonomics program manual by investigating the structure of
ergonomics program guidelines, practitioners’ needs, and WMSDs preventive
information in various literature.

First, the structure of an ergonomics program manual was suggested by
analyzing existing ergonomics program guidelines in a systematic way. The
structures of related KOSHA codes were analyzed, and keywords from 11 foreign
ergonomics program guidelines were collected and grouped by the affinity
diagram technique. By comparing the KOSHA codes and keywords, the structure
of an ergonomics program manual was proposed. The proposed structure
consisted of organization, education & training, risk control, medical management,

program evaluation, and documentation.



Second, practitioners’ needs for the KOSHA codes were collected by focus
group interview with employees in safety and health department. At 7
manufacturing industry companies, 20 practitioners (2~5 participants at each
company) participated in the interview. The practitioners provided opinions for the
KOSHA code items to be modified, government supports, and design directions
for the program manual. The practitioners’ needs from this survey suggested that
an ergonomics program manual should provide integrated information, detailed
information, quantitative information, and examples of implemented cases.

Lastly, prevention and management information of WMSDs was collected by
reviewing WMSD literature, and a web-based information providing system was
developed. Prevention and management information of WMSDs was collected by
surveying 8 domestic and 34 international journals, and 5 government documents.
And then the web-based information providing system was constructed based on
the proposed structure of a program manual. Furthermore, the present study
illustrated how to use the system to prepare practice guidelines for a program
manual.

In summary, an ergonomics program manual can be developed by using the
proposed structure, practitioners’ needs, and the information providing system.
The structure of a program manual can be constructed based on the proposed
structure of an ergonomics program. The information providing system may
provide appropriate prevention knowledge in accordance with practitioners’

needs.
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Author Year Title Elements
NIOSH 1997 Elements of ® | ooking for sighs of WMSDs
ergonomics ® Setting the stage for action
programs ® Building in-house expertise
® Gathering and examining evidence of
WMSDs
® Developing controls
® Health care management
® Proactive Ergonomics
OSHA 1999 Working draft ~ ® Management leadership and
for a proposed employee patrticipation
ergonomics Hazard information and reporting
program Training

°
°
® Job hazard analysis and control
® MSD management
® Program evaluation

* NIOSH: National Institute for Occupational Safety and Health
OSHA: Occupational Safety and Health Administration
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Looking for signs of WMSDs Cues and tip-offs
to problems
|

Setting the stage for action Management commitment
and employee roles
|

Training-building in-house expertise | General and specialized training
needs and access to resources

Gathering and examining
evidence of WMSDs

Developing controls Options for reducing risks and
evaluating their effectiveness
|

Establishing health care management Duties of health care
providers and others
|

Creating
a proactive ergonomics program

Health and risk factor data
collection and assessment

Accent on prevention
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Exhibit 16: Engineering Controls—Motorcycle Manufacturing

NIOSH researchers conducted initial and follow-up
evaluations of musculoskeletal disorders of the upper
limbs and back at a motorcycle manufacturing company.
The objectives of this evaluation were to identify the job
tasks in the flywheel milling department thought to
cause musculoskeletal injuries and to provide recom-
mendations to decrease and prevent such injuries.
NIOSH researchers reviewed OSHA Form 200 logs and
workers' compensation data and conducted an ergo-
nomic evaluation of four jobs in this department (two
flywheel milling jobs, one flywheel truing job, and one
flywheel balancing job). Data gathered on the initial site
visit in the flywheel milling area showed that repeated
manual transport, placement, and removal of the fly-
wheels between milling processes resulted in more than
28,000 1b bandled per 8-hour shift. In addition, repeated
use of a handheld power grinder 1o remove metal burrs
from milled flywheels proved to be inefficient and pre-
sented other accident risks. Analysis of data from the
flywheel truing job showed that impact forces from the
5-1b brass hammer repeatedly striking the flywheel
ranged from 25,000 t0 92,000 1b. Using the NIOSH 1993
lifting equation o analyze the flywheel balancing job
showed potential risk for back injury. NIOSH recom-
mended engineering controls to reduce risk factors for

musculoskeletal disorders, and the company effected a
ber of them through blishment of a manage-

ment/labor ergonomic t::mmntwe The engineering con-
trols included the following:

* Upgrading forging and milling machine processes
and improving product flow to reduce the burden of
flywheel handling from 28,000 to 17,500 1b per 8-
hour shift

Installing a customized 40-ton press to eliminate the
use of brass hammers for truing the flywhecls

Using an overhead lift to eliminate manual handling
of the 35-1b assembled flywheel unit, further reducing
the total weight that had to be handled each day

During a 5-year period from 1989 through 1993, the
efforts of the plant’s management, engineers, and work-
ers resulted in a reduction of WMSD's involving lost or
restricted workdays from 27.6 per 100 workers in 1989
to 12.5 per 100 workers in 1993. The severity of mus-
culoskeletal disorders decreased from 610 lost or re-
stricied-activity workdays per 100 workers in 1989 10
190 workdays in 1993 [HETA 91-0208-2422].
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Tray 5-C. Workstation Checklist

“No" responses indicate potential problem areas which should receive further investigation.

1. Does the work space allow for full range of movement? Q yes O no
2. Are mechanical aids and equipment available? O yes Qno
3. Is the height of the work surface adjustable? Q yes Qno
4. Can the work surface be tilted or angled? Q yes QOne

5. Is the workstation designed to reduce or eliminate

bending or twisting at the wrist? Oyes Qno

reaching above the shoulder? QO yes QOno

static muscle loading? Q yes QO no

full extension of the arms? Q yes Ono

raised elbows? 0 yes Qno

6. Are the workers able to vary posture? Qyes Qno

7. Are the hands and arms free from sharp edges on work surfaces? Q yes Qno

8. Isan armrest provided where needed? Q yes Ono

9. Isa footrest provided where needed? O yes Ono

10, Is the floor surface free of obstacles and flat? Oyes Qno

11.  Are cushioned floor mats provided for employees required to stand

for long periods? D yes Ono

12.  Are chairs or stools easily adjustable and suited to the task? O yes O no

13. Are all task elements visible from comfortable positions? O yes Ono
14. Isthereap ive mai € program for hanical aids, tools,

and other equipment? O yes Ono

1% 2.3NIOSH <=4 A dg oate] =179
2 37 AagiE
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YOU MUST COMPLY WITH
THESES REQUIREMENTS AND NO LATER THAN
RELATED RECORD-KEEPING

(a) MSD management Promptly when a MSD is reported
(b) Management leadership and [1 year after the effective date of
employee participation the final rule]

. ) ) [1 year after the effective date of
(c) Hazard information and reporting ,
the final rule]

(d) Job h d lvsi [2 year after the effective date of
azara analyslis
Y the final ruIe]

(e) Interi irol [2 year after the effective date of
e) Interim controls
the final rule]

- [2 year after the effective date of
(f) Training _
the final rule]

(9) P t trol [3 year after the effective date of
ermanent controls
’ the final rule]

(h) P luati [3 year after the effective date of
rogram evaluation

the final rule]
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Author Year Title

NIOSH 2002 Final Survey Report: Ergonomic Interventions for Ship
Construction Processes

2001 Simple Solutions: Ergonomics for Farm Workers

1996 Ergonomic Intervention for the Soft Drink Beverage Delivery
Industry

1994 Participatory Ergonomic Interventions in Meatpacking Plants

OSHA 2003 Ergonomics for the Prevention of Musculoskeletal Disorders:

Draft Guidelines for Retail Grocery Stores

2003 Ergonomics for the Prevention of Musculoskeletal Disorders:
Guidelines for Nursing Homes

2003 Ergonomics for the Prevention of Musculoskeletal Disorders:
Draft guidelines for Poultry Processing

1993 Ergonomics Program Management Guidelines for
Meatpacking Plants

NTSP 2003 Ergonomic Guidelines for Common Job Functions Within the
Telecommunications Industry

* NIOSH: National Institute for Occupational Safety and Health
OSHA: Occupational Safety and Health Administration
NTSP: National Telecommunications Safety Panel

13
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Tip Sheet

Lifting Tool for Carrying Plant Containers

Problem: One Solution:
Lifting and carrying plant containers by hand Use specially designed handles to pick up

can cause injuries. and carry containers.

» Worker must stoop, grip, and lift repeatedly. + Tool handle allows a full-hand “power grip”

+ Forward stooping can contribute to lower- rather than a pinch grip.

back injury. + Decreases forward bending angle and
+ Finger-pinch gripping can lead to tendinitis amount of time spent in stooped posture.
in hands. * Reduces lifting strain.

« Can improve worker productivity.

Tips for Use of Tool:

The tool is designed to allow the container to swing back and hang at a comfortable angle. Do not apply
excessive wrist torque when setting container down onto a surface. Instead, allow space for a gentle forward
swing that is timed with placement of the container on the surface. The back-grip design keeps hands clear
of thoms on certain types of plants and allows for a straight wrist position while carrying a container. It is
advisable fo use two tools and carry two plants, to balance the load on the body. Avoid carrying containers
heavier than about 22 pounds in each hand; this would exceed guidelines for safe lifting.

13 25NIOSHO] 5ol that =F 2 A A ot X3 4
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gl AFS AEsta v 22 Fx). WA, HEEY,
o] that A& 19991 OSHAOIA A¢td ZZAA A
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H 2.6 o] dFo] i ANl dish JhA

« Keep cases close to the body when lifting and
carrying in order to recuce stress to the back.

» Use thermal gloves when stocking frozen foods.
Cold temperatures can reduce circulation,
causing stress on the hands. If pricing, use a
glove with lextured fingertips to wipe frost from
frozen foods

« Use a kneeler or stool when working at low
shelves for long periods of time. This reduces
stress on the knees and legs when squatting and
kneeling.

= Rotate stocking tasks to avoid prolonged kneeling,
squatting, and overhead reaching.

+ Use a cart to move items from the pallet to the
shelving or case where it is stocked. If possible, the
cart should have shelves about 30 inches from the
ground to allow workers to handle the case near
their knuckle height without bending their backs.

® Keep cart wheels well maintained. Wheels that are
in poor repair are difficult to push. Racks or carls
» Use knee pads when stocking low shelves forlong Wit bad wheels should be remaved from service
periods of time. This reduces the stress on the until they can be repaired
knees and legs when squatting and kneeling.
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NTSP= A= AFe] obd di7h g3z 9A2 SAlde] 5%

AT g acl MM fore 18 277 o] AEsli 9tk NTSPS oFA
Ae7tee 48 Edz 979 SRS dd4 #Ads sk, 7t

Zhdel s frafegl, ©rl 2o JRA S AA sk Th dE &

AAEY  EBA g9 H9gS =AY (outside plant  environment),
=2 (central  office  environment), AF*-ZFd(office  environment) 0.2
TR, SHARGS AM 3 2 (wire wrapping/unwrapping), A1 81717
2+ (wire stripping), AFthe] AF8 #d(working on a ladder) 0.2 A|&-3} ¥ T}
NTSPE| A Xloll= 2F 2tgdoll tisl 1%l 273 o] #Adshd A3, #31agl,

A71 2 7] A wijks Alestal gl

. . - - - Risk Factors Body Contributing Factors
Job Function: Wire wrapping / Unwrapping Segment
in the C entra| Ofﬁce Awkward Posture Hand / The wire wrapping tools are limited to one size.
forearm/ The grip span may be too large for smaller hand
elbow and sizes
shoulder
Dsscrlption of Work Environment Awkward posture can occur when a worker
positions their body too high or too low in
relationship to the wire that needs to be wrapped.
p 1 N ¢ . . Force
The job function of wire wrapping involves using a wire-wrapping tool in the central office If the wire-wrapping tool is not well maintained
environment. The wire-wrapping tool rotates a wire around a small connector on the block of the force needed to Initiate the wrap will mcrealse.
aframe. Various wire wrapping tools exist, manual, battery operated, and electric. |n order Repetition
S;sn\gggl &ap:gﬁknmﬁlgl;ﬁr‘:g;# reverse from the connector on the frame. Again, various The number of wire wraps or unwraps performed
in a day varies depending on the load of the

central office. Some days the load can be very
high increasing the repetitive movement.

Recommended Solution Strategy - Sho! erm

Pasitioning your body in the proper <4
position as it relates to the height of —l A
[ useu
the work is very important. { Tw a
Teol maintenance is very important i |
to reduce the amount of force used fP=:
to activate the wire-wrapping ool \ /\/
Ensure a tool maintenance program B
is in place and encourage s
employees to report matfunctioning |
toals.

‘Wire Wrapping using a Wire wrapping using a Wire unwrapping using the
manual wire-wrapping gun battery operated wire- wraditional unwrap tool
wrapping gun

In situations where repetition is high,
consider acquiring a battery
operated wire-wrapping tool that

wraps and unwraps wilh ease —

Recommended Solution Strategy — Term

Encourage manufacturers to produce tools with different size tool handles.

19 2. 7NTSPY ZFAAAs oay] A3 4
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% 3.1 2=AAAZ e keyword &4 ol L

No. Year Title Institute
1 2003 Ergonomics for the Prevention of Musculoskeletal OSHA
Disorders: Guidelines for Nursing Homes
2 2003 Ergonomics for the Prevention of Musculoskeletal OSHA
Disorders: Draft Guidelines for Retail Grocery Stores
3 2003 Ergonomics for the Prevention of Musculoskeletal OSHA
Disorders: Draft Guidelines for Poultry Processing
2003 WAC 296-62-051, Ergonomics WISHA
5 2003 Musculoskeletal Disorders and the Workplace: Low NAS
Back and Upper Extremities
1999 Working Draft for a Proposed Ergonomics Program OSHA
1998 Ergonomics for the Prevention of Musculoskeletal SNBOSH
Disorders
8 1997 Elements of Ergonomics Programs: A Primer Based NIOSH
on Workplace Evaluations of Musculoskeletal
Disorders
9 1997 Ergonomics: Effective Workplace Practices and NIOSH
Programs
10 1994 Participatory Ergonomic Interventions in Meatpacking NIOSH
Plants
11 1993 Ergonomics Program Management Guidelines for OSHA

Meatpacking Plants

* OSHA: Occupational Safety and Health Administration
WISHA: Washington Industrial Safety and Health Act
NAS: National Academy of Science
SNBOSH: Swedish National Board of Occupational Safety and Health
NIOSH: National Institute for Occupational Safety and Health
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Keywords

Organization Policy

Policy

Goals & objectives

Participating ergonomics program
Resource allocation

Procedures

Responsibility

Responsibilities

o
o
o
o
o
® Enforcement
°
°
°
°
°
°

Rules

Roles
Management Management support
Support Management commitment
Employee Employee participation

Participation

® \Worker motivation
® \Worker encouragement
® Job satisfaction

® Employee involvement

Task Force
Team

® Group meeting rules

® Regular meeting schedule

® Team roles

® Team size

® Cross-functional team

® Access to resources

® Authority power

® Personnel (safety & hygienist, health care,
human resources, engineering, maintenance,

ergonomic)
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3 53 day AE 9 Y =9 geA
No. Journal No. Journal
1 American Industrial Hygiene 18 Journal of Occupational &
Association Environmental Medicine
2 American Association of 19 Journal of Orthopedic & Sports
Occupational Health Nurses Physical Therapy
3 American Journal of Industrial 20 Journal of the American Dental
Medicine Association
4 American Journal of Nursing 21 Journal of the California Dental
Association
5 American J of Preventive Medicine 22  Occupational Health & Safety
6 Annual Review of Biomedical 23  Occupational Environmental
Engineering Medicine
7  Applied Ergonomics 24 Occupational Medicine
8 Applied Occupational & 25 OR Manager
Environmental Hygiene
9 Applied Psychophysiology and 26  Public Health Reports
Biofeedback
10 Computer, Informatics, Nursing 27 Radiologic Technology
11 Dentistry Today 28 Revista Brasileira De Enfermagem
12 Ergonomics 29 Revista De Saude Publica
13 European Journal of Applied 30 Scandinavian Journal of
Physiology Rehabilitation Medicine
14 General Dentistry 31 Scandinavian Journal of Work,
Environment and Health
15 International Journal of Nursing 32 The Annals of Occupational Hygiene
Studies
16 Journal of Dentistry Hygiene 33 Western Journal of Medicine
17 Journal of Nursing Administration 34  Work
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Element

Sub-element

Keywords

Organization

Policy

Policy

Goals & objectives

Participating ergonomics program
Resource allocation

Resources

Procedures

Enforcement

Responsibility

Responsibilities
Rules
Role

Management
Support

Management support
Management commitment

Employee
Participation

Employee participation
Worker motivation
Worker encouragement
Job satisfaction

Task Force Team

Group meeting rules

Regular meeting schedule

Team roles

Team size

Cross-functional team

Access to resources

Authority power

Personnel (safety & hygienist, health care, human
resources, engineering, maintenance, ergonomic)

Education &
Training

Training Policy

Training goals

Ergonomic training grant (educational resources
centers)

Training period (workstation adjustment occur, new
employees hire, untrained workers stationing)

Training Topics

Hazard awareness training

Ergonomics awareness training

Job analysis, control measures, problem solving
training

Tool use, maintenance, tool balance, sharpening
training

Symptom recognition, cautions on treatment education
Pain relief tips

Types of Training

General training
Job-specific training
General/specialized training
Ergonomic training

Training Target

Training (inside, outside)

Training & education (supplier & customer)

Training for workers, unions, supervisors, managers,
engineering, maintenance personnel

Risk Control

Policy

Iterative process

Evaluation when workstation adjustment occur
Ergonomic improvement

Suggestion system
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Elements Sub-element Keywords

® \Worksite analysis

® Job hazard analysis

® Job analysis

® Assessment

® Checking ergonomic problem for existing facilities

® Risk factor screening/evaluation

® Analysis items: time-activity analysis, workstation

Risk Assessment measurements, tool measurements, work surface

characteristics, environment (heat, temperature,
vibration), physiological measures (oxygen
consumption, heart rate), biomechanical calculations,
work-rest cycles, breaks, job contents, work pace

® New facility checklist

® Risk assessment (severity & frequency)

® Evaluate duration, frequency, magnitude of risk factors

® Data collection

® Problem recognition

® Development of solution strategies

® Plan for short term and long term

® Prioritization of implementation

® Improvement plan

® Engineering control target: job, equipment,
workstations

® \Work-rest requirement (work-break schedule)

® Quick fix

Risk Control ® Methods of intervention: engineering, administrative,

Ergonomic
Improvement

work practice, PPE

Engineering control: workstations, tools, facilities,
equipment, materials, processes

Administrative control: employee rotation, job task
enlargement, alternative tasks, employer-authorized
change in work pace

Work practice control: training in proper work postures,
training in use of the appropriate tool, employer-
authorized micro breaks

Workspace configuration for easy access of materials
Ergonomic guidelines for tools

Successful solutions

Tool maintenance

Long term: development good work methods, product
design, process design, and purchaser plan
Purchaser selection

New process/facility planning

Ergonomic walk-through improvement

Ask or interview employee for recommendations
Solution implementations

Job modification

Control effectiveness evaluation

Acceptance of change

Evaluation index: reduction in job turnover,
absenteeism, productivity, quality of product, severity
rate, incidence rate
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Elements

Sub-element

Keywords

Medical
Management

Surveillance
System

Surveillance system

Early detection

Early reporting

Discomfort surveys

Symptom surveys

Formal and informal reporting channel
Medical examinations

MSD evaluation criteria

Review of existing record

Interviews

Planned inspections

Early diagnosis

Early recognition & reporting
Monitoring of the record of injured employees and
complaints

Worker reports follow-up

Promptly respond to reporting

Symptomatic and
Patient
Management

Medical management

Medical treatment

Access to health care providers
Injury & illness record keeping
Systematic evaluation & referral
Conservative treatment
Conservative return to work
Systematic follow-up

Adequate staffing & facilities
Standby/relief personnel
On-site/off-site medical care
Wellness program (fitness, health on-site center)
Exercise program

Work restrictions

Return to Work

Work capability assessment
Case management system for return-to-work

Documentation

Injury & iliness record keeping
Injury reporting/classification
OSHA 200 logs (record keeping guidelines)

Program
Evaluation

Policy

Program evaluation at least every 3 years
Consult with employee
Take action to correct deficiencies

Evaluation Index

Rates of MSDs
Absenteeism

Turnover

Lost time

Worker compensation cost
Moral

Utilization

Injury rate

Productivity

Documentation

Policy

Record keeping target company (10 or more workers
hired)
Documentation & keeping period
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