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Chapter 1 - Ergonomics and Cumulative Trauma Disorders

1.1  Ergonomics & Cumulative Trauma Disorders

In recent years, there has been a significant increase in cumulative trauma disorders and other repetitive motion injuries due to ergonomic hazards.  It has been estimated that currently approximately 30% of all workers' compensation claim can be attributed to cumulative trauma disorders.  The Occupational Safety and Health Administration predict that this figure will rise to 50% by the year 2005.  These cumulative trauma disorders include disorders to musculoskeletal and nervous systems in the upper and lower extremities and back.  These are caused and/or aggravated by repetitive motions, forceful exertions, working in sustained or awkward postures, mechanical compression of parts of the upper and lower extremities, vibration and other ergonomic stressors.

Some of this increase is due to increased awareness by industry, labor or government that ergonomic disorders have a connection to the work site.  However, most ergonomic hazards and related disorders appear to be related to changes in technologies and production procedures, as well as incentive systems, pay by piece work and voluntary overtime.

1.2  Purpose

To establish an ergonomics program to adapt the job and workplace to the worker by designing task and tools that are within the workers' capabilities and limitations.

1.3  Objective

To prevent injuries by removing their causes.  For ergonomic hazards, this can be achieved through taking steps to eliminate or reduce worker exposure to conditions that lead to cumulative trauma disorders and related injuries.

1.4  Definitions

The following definitions are provided to clarify the terms used by OSHA in the ergonomic standards.

Administrative Controls Risk control measures which include, but are not limited to, modification of work tasks, job enlargement, adjustment of work pace, job rotation, workload reduction, exercise and use of rest periods to interrupt activities which pose a CTD risk to the employee.

Cumulative Trauma Disorders (CTD) Any physical disorder that develops from or is aggravated by repeated biomechanical stress due to ergonomic hazards.  CTD's are a class of musculoskeletal disorders 
involving damage to the tendons, tendon sheathes, synovial lubrication of the tendon sheaths and the related 
bones, muscles and nerves of the hands, wrists, elbows, shoulders, neck and back.  The more frequently 
occurring occupationally induced disorders include carpal tunnel syndrome, other nerve compression syndromes, epicondylitis, tendinitis, tenosynovitis, synovitis, low back pain and other muscle strains.


CTD Risk Conditions of a job, process or operation that contribute to the risk of 
developing CTD'S:

Frequency: rate at which specific physical motions or exertions are repeated

Force: physical exertion or pressure applied to any part of the body

Duration: length of work activity which poses a CTD risk

Posture: position of a body part during work activity

Vibration: exposure to localized or whole-body vibration

Cold Temperatures: exposure of hands and feet to cold temperatures which cause discomfort

CTD Symptom Occurrence of any of the following when persisting or recurring: pain from movement, pressure or from exposure to cold or vibration; change in skin color on exposure to cold or vibration; numbness or tingling in an arm, leg or digit; decreased range of motion; decreased grip strength; swelling of a joint or part of an arm, leg or digit.

Engineering Controls Risk control measures which include, but are not limited to, devices (adjustable work stations, tables, chairs, equipment and tools) and physical modifications to work stations, equipment, tools, production processes or any other aspect of the work environment.

Ergonomics The study of the design of requirements of work in relation to the physical and psychological capabilities and limitations of workers.  Ergonomics seeks to fit the job to the person rather than the person to the job.

Feasible Engineering and Administrative Controls Control measures which are technologically capable of being implemented, except where they would impose an undue hardship on the company.

Medical Evaluator A licensed physician or chiropractor or any of the following who have received training in the medical evaluation of CTD'S: nurse practitioner, registered nurse or physician assistant.

Personal Protective Equipment (PPE) Clothing, gloves, padding, devices, equipment and other items worn on or attached to the body and used for the purpose of controlling CTD risk (does not include splints).

A rigid device worn on or attached to a limb which keeps a body part in a fixed position.

Visual Display Terminal (VDT) A device or set of devices not designed for handheld use, which involves use of a keyboard and cathode ray tube or other electronic devices for entry or display of data such as words, numbers and symbols.

VDT Operator An employee who routinely works at a VDT for a cumulative total of 4 or more hours, inclusive of breaks, during a 12-hour period.

1.5  Program Philosophy

An ergonomic program should prevent, eliminate and/or reduce occupational exposure to ergonomic hazards on the job.  This will be accomplished through identification and intervention by the company and through implementation by employees.

1.6  Recognition of Ergonomic Problems

Systematic approaches to job analysis are needed to identify ergonomic problems.

1
Records Review

a.
One-Time Records Review: An company shall perform a one-time review of it's existing records for the three year period ending on the date the review is initiated to determine whether employees have reported symptoms or been diagnoses with any CTD or whether records indicate that a CTD risk exists at the workplace.  The OSHA 300 log review should contain information about what kinds if injuries have occurred on which jobs.  These may need to be supplemented with information from "First Report of Injury', Workers’ Compensation or safety records.

b.
Reporting: An company will implement an effective procedure to encourage employees to report, verbally or in writing, CTD symptoms or risk without fear of reprisal or discrimination.  If any employee is unable to write, the company will transcribe the verbal report to writing.  All written reports and documentation shall be maintained for a period of at least 3 years.


2.
Worksite Evaluation

An company will promptly perform an ergonomic evaluation when an employee reports a CTD symptom that is likely to be work-related, an employee is diagnosed with a CTD as indicated from the records review or the company obtains information that identifies CTD risk for a specific job task in the workplace.  The purpose of this evaluation is to ensure that the company recognizes any ergonomic problems that exist and to identify areas for potential improvement.  The worksite evaluation can be accomplished in several ways to include:

1.
Walkthroughs and observation of jobs

2.
Job checklists

3.
Photographs or videotape of selected jobs/activities

4.
Formal job analysis including methods analysis, risk factor identification and detailed ergonomic evaluations.

Worksite evaluations need to be repeated if control measures are implemented which affect any work activity in the workplace, new processes, procedures or work activities which may increase CTD risk are introduced into the workplace or if the company acquires information that the initial worksite evaluation was deficient.

3.
Employee Surveys/Interviews

In conjunction with a worksite evaluation, employee surveys and/or interviews should be conducted to determine if they have recently experienced or are experiencing CTD symptoms related to CTD risk at the workplace.  This inquiry should include the nature of  the symptoms and which work activities, if any, seem to precipitate these symptoms.

1.7  Ergonomic Program Elements


Program elements are to be adapted, as appropriate, to the size and resources of the work place.

1.
Hazard Prevention and Control

After ergonomic hazards are identified through records review and worksite analysis, the next step is to design measures to prevent or control these hazards.  Controls measures are necessary when any work-related CTD risk causes or aggravates CTD symptoms or when job activities are substantially likely to result in the development of a CTD.  Control measures include:

a.
Engineering Controls: Engineering controls are the preferred method of control as possible.  The goal of an ergonomics program is to design the job to fit the worker, not to force the worker to fit the job.  This can be accomplished by designing or modifying the work station, work methods and tools to eliminate awkward postures, to eliminate excessive exertion and to decrease repetitive motion.

b.
Work Practice Controls:- Key elements of a good work practice program for ergonomics include proper work techniques, employee conditioning, regular monitoring and feedback, adjustment and modifications and enforcement.

c.
Administrative Controls- A good ergonomics program includes administrative controls that decrease the duration, frequency and severity of exposures to ergonomic stressors.  Administrative controls include: decreasing the number of repetitions per employee by reducing production rates and limiting overtime hours, providing scheduled rest pauses, using  job rotation to rotate employees among other jobs that use different muscle-tendon groups, increasing the number of employees assigned to perform tasks, job enlargement to increase scope of assigned tasks, etc.

d.      Personal Protective Equipment (PPE): PPE should not be used as a substitute for engineering, work practice and administrative controls.  Appropriate PPE should accommodate the physical requirements of the worker and jobs and be available in a range of sizes.  Proper fit is essential.  Protection against extreme cold (lower than 40 degrees Fahrenheit) should be provided to minimize

                    stress on joints.

2.
Medical Management

An company shall make available, at no cost to employees, effective medical management when any employee reports a CTD symptom.  Methods to identify and treat employees with CTD symptoms should be developed.  Early recognition is important since the sooner the symptoms are identified, the better the chances for effective and less costly treatment.


Methods of symptom identification include: employee training sessions in which 
employees are instructed to identify problems, employee surveys or periodic physical examinations.  Steps should be taken to ensure that once an employee reports symptoms, standardized procedures are followed for evaluation and treatment.  Medical management will include early detection and evaluation of work-related CTD's and CTD symptoms by a qualified medical evaluator.


3.
Training and Education

The purpose of training and education is to ensure that employees are informed about basic ergonomic hazards to which they may be exposed so that they are able to participate actively in their own protection.  Training allows managers, supervisors and employees to understand ergonomic and other job hazards, prevention and control of hazards and medical consequences.  This program should be designed and implemented by qualified individuals.


General Training These training sessions should be given to employees who are potentially exposed to ergonomic risks to provide basic information about CTD symptoms and ergonomic principles used to prevent injuries.


Job Specific Training Each newly hired employee should receive training in proper work procedures and in safe use of machines/equipment.  Training should also be provided to employees where there are changes in work procedures, when new machines or equipment are used and when changes have been made after an ergonomic evaluation.

1.8  Written Program

Effective implementation of the ergonomic program requires written documentation of policies for job safety, health and ergonomics that is endorsed by the highest level of management.

1.9  Employee Involvement

Employees often have special insights into ways of improving their own jobs, especially if  given training in ergonomic principles.  Participation often helps pave the way to accept change.

Methods to include employee input include:


Suggestion/complaint system to allow workers to voice concerns to management and to provide feedback without fear of reprisal.


Interviews with employees when job evaluations of their work stations are made


Employee surveys to identify symptoms

Documented procedure that encourages prompt and accurate reporting of signs and symptoms of CTD by employees so that they can be evaluated and treated as needed.

1.10  Program Review and Evaluation

Procedures should be developed to evaluate the implementation of the ergonomic program and to monitor progress.  Semiannual reviews by management are recommended to evaluate the program's success in meeting its goals and objectives.  Methods of review include:

1.
Analysis of trends in injury rates

2.
Employee surveys

3.
Surveys/evaluations of job/worksite after changes

4.
Review of company evaluations

5.    
Updated logs of attempted or implemented job improvements

Written reports from upper management should be shared with all responsible parties and communicated to employees.  New or revised goals and procedures occurring as a result of the review should be provided to all employees.

1.11  Records Review for Ergonomic Hazards

	Department
	Position
	Type of Injury
	Body Part
	Date
	Shift
	Age
	Sex

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


1.12  Employee Survey

Symptoms Survey
Please answer each question by indicating how often you have experienced each of the described physical problems within the last six (6) months:
	
	NEVER
	SOMETIMES
	FREQUENTLY
	CONSTANTLY

	PAIN OR STIFFNESS IN YOUR ARMS
	1
	2
	3
	4

	PAIN OR STIFFNESS IN YOUR SHOULDERS
	1
	2
	3
	4

	PAIN OR STIFFNESS IN YOUR NECK
	1
	2
	3
	4

	PAIN OR STIFFNESS IN YOUR BACK
	1
	2
	3
	4

	EYESTRAIN OR BURNING EYES
	1
	2
	3
	4

	HEADACHES
	1
	2
	3
	4

	KNEE OR LEG PAIN
	1
	2
	3
	4

	WORK ENVIRONMENT SURVEY
	1
	2
	3
	4


Please indicate whether any of the following conditions contribute to physical problems in your job:

	
	NEVER
	SOMETIMES
	FREQUENTLY
	CONSTANTLY

	CHAIR COMFORT
	1
	2
	3
	4

	WORK STATION LAYOUT
	1
	2
	3
	4

	LEG ROOM
	1
	2
	3
	4

	TABLE/DESK HEIGHT
	1
	2
	3
	4

	COMPUTER KEYBOARD HEIGHT
	1
	2
	3
	4

	LIFTING/CARRYING
	1
	2
	3
	4

	LIGHTING
	1
	2
	3
	4

	GLARE/REFLECTIONS
	1
	2
	3
	4

	TEMPERATURE
	1
	2
	3
	4


Other (describe)___________________________________________________

________________________________________________________________
1.13  Worksite Ergonomic Evaluation

Indicate whether any of the following situations are present in the work place.
1.14  Workplace Characteristics

_______Extended reaches, beyond normal arm reach
_______Inadequate clearance for legs, chairs at work station
_______Poor seating; difficult to adjust, inadequate back support
_______Dials and displays that are difficult to read or reach

_______Large number of controls needed to perform the job

_______Inefficient motions due to work station layout

_______Inadequate space at the work station

_______No adjustability built into the work station

1.15  Environment

_______Noise that interferes with conversation, that is annoying or distracting

_______Vibration that is annoying

_______Temperature/humidity that is uncomfortable, distracting or interferes with   

               the job

_______Poor air circulation

_______Inadequate lighting for the job

_______Glare that interferes with performing the job

_______Wet or slippery floor surfaces

_______Floors that are uneven (drains, pit marks, etc.)

_______Poor housekeeping (crowded aisles, debris on floor, etc.)

_______Hot surfaces

_______Conditions that require protective clothing

1.16  Physical Demands

______Frequent heavy lifting (40 lbs. or greater)

______Occasional very heavy lifting or force exertion (50 lbs. or greater)

______Constant handling of materials/items

______Handling items that are difficult to grasp

______Awkward lifts or carries that are near or on the floor, above the shoulders 

             or far in front of the body

______Exertion of force in awkward positions (to the side, overhead, extended 

             reaches)

______Sudden movements during manual handling tasks Handling over-sized 

             objects, including a two-person lift

______Lack of handling aids (dolly, carts, pallet jack, etc.)

______Unavailability of help for heavy lifting or pushing/pulling

______Work in a cold environment where frequent lifting or awkward postures 

             are required

______Low working heights requiring the worker to bend or crouch frequently

______Repeated or sustained work over shoulder level

______Twisting the upper trunk in order to reach or see something

______Short duration, heavy effort tasks

______Moderate to heavy effort sustained throughout the shift

______Constant standing with little opportunity to change positions

______Constant sitting with little opportunity to stand up or walk around

______High-precision movements in hands

______Contact pressure from sharp or thin edges on the hands or wrists

______Awkward postures in arms/hands (elbows elevated, wrist deviated or 

             bent)

______Repetitive movement of hands/wrists

______Use of hand tools/power equipment that are difficult to grasp

______Use of vibrating power equipment
1.17  Mental Load

______Highly complex operations

______Tracking of multiple factors simultaneously

______Demands for performance in designated time frame

______Highly repetitive, monotonous work tasks

______Critical tasks that involve high accountability where errors are not 

             tolerated

1.18  Perceptual Load

______Awkward postural requirements of visual tasks

______Poor quality or inadequate quantity of lighting, glare or shadows

______Small size of objects being viewed

______Object movement during viewing

______Multiple types of defects to detect

______Need to discriminate parts/items by touch

______Fine color differences to be discriminated

______Need to judge distance critically

______Poor legibility or definition of objects to be read or seen

______Difficult to hear auditory signals

1.19  Training Log

Date of Training Session_____________________________

Title of Training Session_____________________________

Presenter______________________________Title_______________________

Summary of Training Session_________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

Attendee Name                                                      Position                        Department

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Presenter Signature__________________________________   Date____________________
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