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RISK FACTOR IDENTIFICATIONtc \l1 "RISK FACTOR IDENTIFICATION
There are a variety of risk factors that can be identified as having potential to contribute to injury.  The elimination of all of these risk factors is not generally possible, however, recognizing their existence and planning for the reduction of their effects can reduce the possibility and severity of injury significantly.

1. Repetitiontc \l2 "Repetition


Highly repetitive work may irritate tendons directly through repeated elongation followed by contraction.  This repetition also reduces the chance for rest.  Tissues may tighten, worsening the irritation and reduced blood flow occurs due to accumulation of waste products such as CO2 and lactic acid.

2. High forcetc \l2 "High force


Forceful motions or tasks involving moving heavy weights increase the likelihood of mechanical overload.  Each muscle and joint has a particular torque which it can produce.  This torque is based on strength, joint stiffness, length of the joint segments and range of motion required.  Forces above this torque level add to the risk of injury significantly.  Dynamic forces tend to be injurious at the loading phase and the unloading phase, whereas static forces may be injurious throughout the ranges of motion.  Repeated pinch grips over 8 lbs dynamic and 2 lbs static and hand grips over 20 lbs dynamic and 15 lbs static have been associated with increased risk of Carpal Tunnel Syndrome.

3. Awkward Joint Positiontc \l2 "Awkward Joint Position 

Different joint positions account for varying levels of tension placed upon muscle tissue.  The greater the tension, the more irritation when movement occurs.  Awkward postures, especially at the extremes of the joints capability, will increase tension on the musculature.

4. Direct contact/pressuretc \l2 "Direct contact/pressure 

Hard handled tools or direct pressure from physical contact with a hard or sharp object can create compression on nerves, muscles or within joints.

5. Vibrationtc \l2 "Vibration


Segmental vibration occurs when a single body part is in contact with a vibrating surface.  It can cause the musculature to increase in tension surrounding the joints, creating potential for an inflammatory situation.

6. Temperaturetc \l2 "Temperature
Temperature decreases are associated with tight musculature, reduced motion and reduced contraction ability due to altered chemical processes.  Maintaining body temperature and insulating localized areas of contact with cold surfaces is helpful in reducing injury risk.

7. Prolonged constrained posturetc \l2 "Prolonged constrained posture
Workstation layout, equipment design and worker body technique interact to establish working posture.  Tools and equipment which are not within easy reach encourage poor positions and harmful techniques to be employed by workers.

WORK SITE EVALUATIONtc \l1 "WORK SITE EVALUATION
Goals of Site Evaluationstc \l2 "Goals of Site Evaluations:   “Risk Safe Environments”
1. Establish the physical requirements (loads) of a particular job position.

2. Define the frequency and duration of specific tasks.

3. Assess the environment the worker is presented with regularly.

4. Define the essential vs non-essential tasks of a particular job position.

5. Identify potentially dangerous areas or tasks.

6. Reduce risk of injury.

Method of evaluating the worksitetc \l2 "Method of evaluating the worksite:
Steps:

1. Observe all areas and tasks of the job as a cursory overview.

2. Plan which areas are going to require more time for examination and allot time accordingly.

3. Create a standard template (see example provided) to be used for all job positions evaluated, and confirm same with employer.

4. Examine each part of the job position for the required load and note both maximal and average values.  Also note if alternate accommodations are available (ie. dolly or hoist for lifting, etc).

5. Count the number of cycles in a set amount of time, dependant on the task.  Multiply to find the frequency per hour or per shift

6. Note the approximate range of movement required at the main joints of the body: Neck, back, shoulder, elbow, wrist, hip, knee and ankle.  Measures may be in degrees of movement or in relation to a descriptive term ie.  Shoulder height, waist height, etc.

7. Count the duration of a single repetition of any tasks which last 60 seconds or longer.

ASSESSMENT OF THE WORKSITEtc \l1 "ASSESSMENT OF THE WORKSITE
A worksite assessment, or job demands analysis, involves several key elements.  

Identification of the tasks and procedures of the job, which resembles the job descriptions that are currently used, are used in place of a true worksite assessment.

Following identification of tasks and procedures, the next step is to identify essential versus non-essential tasks.  This is important for two reasons.  First, the Canadian Human Rights Act discusses job duties in terms of Bona Fide Occupational Requirements.  These are considered Essential Duties which would be required for safe and economical performance of the job.  One way to consider Essential Duties is that they are tasks without which the job would be incomplete.  Secondly, a worker unable to perform an essential duty, may not be capable of returning to regular work, whereas one who is unable to perform a non-essential job demand may be capable of a return to work.

The next step is then to measure the job tasks as directly as possible.  This involves 2 main analysis styles: Biomechanical and Motion analysis.

Biomechanical analysis involves measuring weights, forces, torques, distances and object dimensions.

Motion analysis involves measuring frequency, duration, coordination (or task complexity requirement) and  range of motion.

Biomechanical Analysistc \l2 "Biomechanical Analysis
Weighttc \l3 "Weight 

Measurement of weight is generally done by using a scale such as a calibrated pressure scale, dynamometer  or tensiometer.  It is important to remember that weight is a measure of the force of gravity on an object.  It is therefore a vertical force ONLY.  Pushing and pulling cannot be related strictly to the weight of an object.  (ie. If an object weighs 300 lbs, it may not require 300 lbs of force to push it.)  Weight measures are those forces used to move an object higher or lower (vertical), but never toward or away from something (horizontal).

Forces & Torquestc \l3 "Forces & Torques
Force is an internal measure of the energy required to perform a specific movement.  This differs from weight in that the force could be pushing & pulling (horizontal), raising and lowering (vertical), grip or pinch strength, ground reaction force and rotation.  Force is measured by a device called a dynamometer, which measures the amount of force in lbs or kg that is required to move an object.  When measuring, only the force necessary to get the object moving (called moment of inertia) is measured, as this is the highest force required.  It is harder to start movement than it is to maintain it.

Distancetc \l3 "Distance
Distance refers to the amount of physical space between the origin and destination of the movement.  It generally refers to the distance of one repetition of the movement.  Thus, a walking distance would be the amount of physical space from the start of the walk to the end of the hallway, corridor, etc., even if the worker constantly walks back and forth.  Measure distance using a tape measure, measurement wheel or pedometer.  A pedometer requires some calibration to be used accurately but can be a good method of measuring long distances or overall distance walked during a period of time. 

Object Dimensionstc \l3 "Object Dimensions
The dimensions of an object are important in that they contribute to the awkwardness of the load.  They affect the distance an object is from the body, the type of grip used and the range of motion available to someone lifting this object.  Dimensions are measured in 3 dimensions, the X, Y and Z “planes” of motion.  To do this, consider a box.  It has width (X plane), height (Y plane) and depth (Z plane).  Width is the distance the object covers from one side to the other.  Height is the distance the object covers from ground and upward.  Depth is basically the distance an object extends away from you.   This is measured with a tape measure.  

Motion Analysistc \l2 "Motion Analysis
Frequencytc \l3 "Frequency
Frequency is the number of repetitions of a task performed in a given amount of time. (ie. Repetitions per second/minute/hour).  This is measured by taking several random samples of the number of times a task is performed over a set period.  Taking multiple samples at different times allows an accurate representation of the work demands.  If the task is performed for only a specific period of the work shift, the frequency needs to be measured during the task performance.

Frequency can be indirectly affected by the duration of a task.  For example, it is impossible for frequency to be high in a task that takes 2 minutes to complete.  Generally, a frequency over 6 repetitions per minute is considered repetitive.

Recent research has shown that repetitive work is not the single greatest factor in repetitive strain injuries (RSI).  Sustained positions and sustained forces appear to be the largest factors affecting RSI symptoms.

Video tape analysis is useful in analyzing these situations, if possible.

Durationtc \l3 "Duration
The duration of an activity is the time required for the completion of a single repetition of a task.  This is a direct time measurement from start to finish.  Complex tasks can be assessed for individual components or together as a single task.  It is generally better to view them as a single task.  Particular attention should be paid to those tasks that require sustained grip, pinch or weight support as they can increase or give rise to RSI type symptoms.  Durations of activity are not the same as duration of contraction.  A complex task may take several minutes to complete, however a sustained  contraction may not be required for the full length of the task.  In this situation, it is important that the task components be viewed separately.  This is generally not a problem with simple tasks.

Coordinationtc \l3 "Coordination
Coordination of a task is dependant on several factors: Speed, size of parts being handled, ranges of motion involved.

These combinations preclude a quantification of coordination.  Generally, we cannot assign a number to the level of coordination required for a task.  We can simply state that it requires a high, medium or low level of coordination.

Jobs requiring high levels of coordination involve small objects, high speeds and a large range of motion for task completion.

Medium coordination jobs involve 1-2 of the following: small objects, high speeds and/or a large range of motion

Low coordination jobs involve either none of the above or occasionally one factor .

ACTION PLANS FOR IDENTIFIED PROBLEMStc \l1 "ACTION PLANS FOR IDENTIFIED PROBLEMS
There are 5 types of action plans to solve problems identified using a job site analysis.

7. Redesign the workplace to eliminate the problem.

7. Provide aids to reduce or eliminate the problem

7. Alter the job structure: ie. Provide more labour-hours/manpower

7. Be selective in placing people into high risk job positions

7. Train the individual to perform more efficiently.

When discussing redesigning a workplace, one should note that this can be a very costly alternative.  This option is generally recommended when the task is necessary, frequent and proves to be difficult for 75% or more of the available workforce.  However, simple workplace modifications can be easily implemented at a minimal cost if creativity is used.  As long as worker safety and hygiene is not compromised, changes involving minor modifications can often be easily done “in-house.”  A professional HFAC/ACE certified ergonomist, can generally provide design and occasionally even creation of the workplace modification at an affordable price.

Aid provision should occur if less than 25 percent of the workforce is affected.  This will reduce unnecessary aid provision and costly purchases.  Aid provisions can include lifting aids, handling aids (such as handles, hooks, cables, etc), grips, visual aids, hearing aids/protection, orthotics/footwear, anti-fatigue mats (although orthotics have proven more effective and less costly), etc.

Altering the job structure can include adding man-power in certain situations, dividing jobs up between workers, changing when tasks occur during the workday, changing the sequence of work tasks (ie. Reducing the number of difficult tasks done in a row) and adding breaks after each difficult task.

Pre-employment screens (AKA-Job Ability Screens, Employment Physical Evaluations, etc) can be used to determine fitness for the difficult job.  Such screens need to be specifically designed to test the aspects of the job and determine whether someone is able to complete the demands without difficulty.  IMPORTANT: In Canada, the Canadian Human Rights Act states that job tasks tested must be essential job demands and an offer of employment must exist prior to testing, but may be conditional on successful completion of the test.  In addition, testing must involve a pass/fail format, so as not to allow grading of potential employees.

Deciding on Workplace Modificationstc \l2 "Deciding on Workplace Modifications



Workplace modifications involve changing the simplest tasks or equipment to affect the greatest change.  Keeping it simple will allow you to determine if the modification worked, reduce costs associated with the changes and make the changes quickly.  It is important to note that research done on ergonomic interventions shows that implementation of interventions without education on the use of them significantly reduces the effectiveness of the intervention.  Education can also be an intervention itself.  

Education on work technique that is focused, relevant and easy to apply to the work situation is effective in reducing injury, but only when a repetitive intervention is used.  Weekly or bi-weekly education sessions can be effective, as can single education sessions with “trainers” or selected individuals providing reminders and “coaching” to the workers.  A rotational schedule is effective in allowing all employees to receive such education, without affecting production heavily.  Incentives are an important part of encouraging positive change.  Without an incentive, only approximately 10-15 % compliance is found to occur for trainers or “coaches.”  Incentives can be financial rewards, recognition, time-off, or other bonus-type rewards for safe job performance.  It is important that incentives are easily attainable, consistent and that all employees understand how they may receive these incentives (ie. what do they need to do to get one?)

Ensuring Compliance with Ergonomic Changestc \l2 "Ensuring Compliance with Ergonomic Changes
1. Trainers in each department

2. Frequent reviews at beginning of program (weekly)

3. Incentives

4. Time set aside for trainers to observe workers

5. Non-punitive measures for correction
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