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Introduction

The following ergonomics analysis tools consist of a series of Yes / No screening question (Level I analysis) followed by questions on specific topics (Level II analysis) and a series of more detailed analytic tools (Level III analysis)

The Initial Screening (Level I) checklist consists of trigger values that indicate to the analyst where more detailed investigations are warranted. The trigger values in and of themselves do not necessarily indicate the existence of a potential ease of use, effectiveness, efficiency, safety, security, and satisfaction problem. Depending on the pattern of responses to the screening questions the analyst will be directed to one or more Level II question sets.

The Level II questions are generally objective and univariate. That is they each deal with one dimension or variable. The objective measures are linked by consensus judgment to a 4 point scale that indicates the level of strain or performance difficulty imposed by that variable. Again, high ratings of individual questions may not necessarily indicate a high probability of strain or performance decrement. However, where combinations of high values occur among related variables there may be an indication for a Level III analysis, based on the objective inputs to the answers to the Level II questions.

Level II Analysis consists of the following question sets:

1. General product characteristics

2. Product quality

3. Containers

4. Product assembly forces

5. Hand tools

6. Manual materials handling

7. Workplace layout

8. Movement / energy consumption

9. Manipulation

10. Exposure

The Level III analytic tools consist of worksheets or computer based methods which amalgamate the combined effects of different stressors. The result of the Level III (and Level II) analyses will generally take the form of an index of stress that can be related to epidemiological, productivity, product quality or job satisfaction evidence.

Ergonomics Screening Checklist (Level I)

Each question should be answered Yes, No or Not applicable. If the answer to any question is “Yes” the analyst should move to a Level II analysis.

1. Process outcomes

1.1. Ease of use

1.2. Effectiveness - Product Quality

1.2.1. Is the operator responsible for checking the quality of his work or that of others?

1.2.2. Is task completion / quality feedback clear and unambiguous?

1.2.3. Is there sufficient visual access and lighting for the inspection task?

1.2.3.1.1.1. Level II analysis – Product Quality

1.3. Efficiency – Productivity

1.4. Safety

1.5. Security

1.6. Satisfaction

2. Subsystem characteristics

2.1. General Product characteristics

2.1.1. Does the component / sub assembly weigh more than 5 kg?

2.1.2. Does the part have any dimension greater than 50 cms?

2.1.3. Does the part have sharp edges or corners?

2.1.4. Does the part have multiple options or fasteners?

2.1.4.1. Level II analysis – General product characteristics

2.2. Containers

2.2.1. Does the container have a dimension greater than 50 cms?

2.2.2. Does the full container weigh more than 5kg?

2.2.2.1. Level II analysis – Posture, Manual Materials Handling, Containers, Energy

2.3. Product assembly forces

2.3.1. Does a threaded fastener have a torque rating greater than 30Nm?

2.3.2. Does a press fastener require a hand force greater than 10 N?

2.3.3. Does the fastener have to be attached with the finger or thumb?

2.3.3.1.1.1. Level II analysis – Product assembly forces

2.4. Hand tools

2.4.1. Will a hand tool be used routinely?

2.4.1.1.1.1. Level II analysis – Hand tools, Product assembly forces

2.5. Manual materials handling

2.5.1. Are the parts / container greater that 5kg?

2.5.2. Are the parts / container located outside the “box” 

2.5.2.1. Between 50 and 150 vertical, 75 horizontal and +/- 50 laterally from the mid line

2.5.2.1.1.1.1. Level II analysis: workplace, Manual materials handling, Containers

2.6. Workplace layout

2.6.1. Are parts presented to the operator and the work confined to “the box’?

2.6.1.1. Between 50 and 150 vertical, 75 horizontal and +/- 50 laterally from the mid line

2.6.2. Are there obstructions to the movement of the operator, parts or tools?

2.6.2.1.1.1.1. Level II analysis : Workplace design

2.7. Movement / energy consumption

2.7.1. Does the operator have to walk more than 10 m/min on a regular basis?

2.7.2. Does the operator have to climb up or down steps or ramps?

2.7.3. Does the operator have to lift, hold, pull, push or carry heavy objects?

2.7.3.1.1.1. Level II analysis – Movement, energy expenditure

2.8. Manipulation

2.8.1. Is the line rate greater than 30 per hour?

2.8.2. Is the same or similar task carried out more than 5 times in a minute?

2.8.3. Does the operator have to work above shoulder height?

2.8.4. Does the task involve the forceful use of fingers or thumbs?

2.8.4.1.1.1. Level II analysis – Manipulation, Product assembly forces, and hand tools

2.9. Exposure

2.9.1. Is the line rate faster than on vehicle or part per minute?

2.9.2. Does the task contain more than 5 repetitions per minute?

2.9.3. Does the operator work on the same job for more than 2 hours per day?

3. Level III Ergonomics Analysis

4. NIOSH lifting equation

4.1. Horizontal distance

4.2. Vertical height at start of lift

4.3. Vertical height at end of lift

4.4. Lift frequency

4.5. Degree of asymmetry

4.6. Hand / object coupling

5. Energy Guidelines

5.1. Horizontal distance walked

5.2. Vertical distance climber (ramp or stairs)

5.3. Weight of objects lifted or carried

5.4. Amount of pulling / pushing

5.5. Heavy hand / arm work

6. Upper Limb Stress Index

6.1. Type of hand / object interface

6.2. Upper limb joint postures, ranges and speed of motion

6.3. Within cycle duration of force exertion

6.4. Repetition of same or similar task within a job cycle

6.5. Cycle duration / line rate

6.6. Rotation or shift duration

7. Thermal Stress Index

7.1. Air temperature

7.2. Radiant temperature

7.3. Relative humidity

7.4. Air movement

7.5. Type of task

7.6. Type of clothing

8. Noise and Vibration

8.1. Interference with function

8.1.1. Communication

8.1.2. Manipulation

8.2. Interference with health and safety

8.2.1. Frequency / Intensity spectrum

9. Vision and Lighting

9.1. Natural / artificial light

9.2. Light levels

9.3. Glare sources

9.4. Task visual requirements 
9.4.1. Target size and movement

9.5. Vision aiding equipment

9.5.1. Microscopes

9.5.1.1. Postures

9.6. Color vision requirements

10. Quality Stress Index

10.1. Number of distinct tasks to be performed

10.2. Clarity of task standards and completion feedback

10.3. Rate of decision making

10.4. Visual access 

10.5. Motor control / balance difficulty

10.6. Availability of auditory or tacto kinesthetic signals

11. Equipment operation index

11.1. Number of displays

11.2. Number of controls

11.3. Types of displays

11.4. Annunciators

11.5. Accessibility

12. Exposure Index

12.1. Job cycle duration

12.2. Duration of high level muscular activity in any body segment

12.3. Number of repetitions of same or similar activity within a job cycle

12.4. Number of job cycles per hour

12.5. Number of hours per rotation or shift

12.6. Number of rotations per shift

12.7. Shift duration and schedule

12.8. Number and duration of rest and recovery pauses

13. General Product Characteristics

13.1. Weight

13.2. Size

13.3. Handling Surfaces

13.4. Number of fasteners

13.5. Fastener support

13.6. Options

14. Product Quality

14.1. Damaged part history

14.2. Signal complexity

14.3. Number of signals

14.4. Controls and displays

14.5. Lighting

14.6. Glare

15. Containers

15.1. Height

15.2. Width

15.3. Depth

15.4. Weight empty

15.5. Weight full

15.6. Handle diameter

15.7. Handle width

15.8. Dunnage weight

15.9. Access

16. Product assembly forces

16.1. Torque (In line)

16.2. Torque (Pistol Grip)

16.3. Torque (Right angle)

16.4. Finger push force

16.5. Palm push force

16.6. Arm push / pull forces

16.7. Vibration

17. Hand tools

17.1. Handle diameter

17.2. Handle length

17.3. Triggers

17.4. Weight

17.5. Balance

17.6. Vibration

17.7. Torque (In line)

17.8. Torque (Pistol grip)

17.9. Torque ( Right angle)

17.10. Linear force

18. Manual materials handling

18.1. Part / container weight

18.2. Part / container size

18.3. Surfaces, hand coupling

18.4. Holding, gripping

18.5. One hand lifting

18.6. Horizontal reaches

18.7. Vertical reaches

18.8. Vertical distance

18.9. Asymmetry

19. Workplace layout

19.1. General access

19.2. Clearances

19.3. Manual access

19.4. Visual access

19.5. Working surface

19.6. Horizontal reaches

19.7. Vertical reaches

19.8. Equipment lateral location

20. Movement / energy consumption

20.1. Base posture

20.2. Walking

20.3. Climbing

20.4. Lifting / lowering

20.5. Carrying load

20.6. Carrying distance

20.7. Stationary pulling pushing

20.8. One handed lifting

20.9. Ambient temperature

20.10. Humidity

21. Manipulation

21.1. Part / container weight

21.2. Interface / grip

21.3. Carrying distance

21.4. 3-D movement

21.5. Reorientation

21.6. Pushing / pulling

21.7. Placement

22. Social / Organizational Factors

22.1. Machine pacing

22.2. Task cycle duration

22.3. Job rotation / enlargement

22.4. Vertical job enlargement

22.4.1. Quality, productivity, safety, management, training, selection

22.5. Selection, training, rewards

22.6. Quality, productivity, safety climate

22.7. Shift work

22.8. Work rest schedule

22.9. Facilities

22.9.1. Food

22.9.2. Hygiene

22.9.3. Transportation

22.9.4. Medical

