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Calculator for analyzing lifting operations  
Company  Evaluator  


Job Date


1 Enter the weight of
the object lifted. 


2  Check the box on a rectangle below
that corresponds to the position of the 
person’s hands when they begin to lift 
or lower the objects. 


3  Check the number that corresponds to
the times the person lifts per minute and 
the total number of hours per day spent 
lifting. 


Note: For lifting done less than once every five minutes, 
use 1.0 


How many hours per day? How many lifts 
per minute? 1 hr or less 1 hr to 2 hrs 2 hrs or more 


1 lift every 2-5 min 1.0 0.95 0.85 


1 lift every min 0.95 0.9 0.75 


2-3 lifts every min 0.9 0.85 0.65 


4-5 lifts every min 0.85 0.7 0.45 


6-7 lifts every min 0.75 0.5 0.25 


8-9 lifts every min 0.6 0.35 0.15 


10+ lifts every min 0.3 0.2 0.0 


4  Check 0.85 if the person
 twists more than 45 degrees  
 while lifting. 


 Otherwise Check 


5  Insert below the numbers you have
checked in steps 2, 3, and 4. 


Lifting Limit 


lbs. X X = 
Step 
2 


Step 
3 


Step 
4 


 lbs. 


6  Is the Weight Lifted (1)
less than the Lifting 


 Limit (5)


Note:  If the job involves lifts of objects with a number of different weights and/or from a number of different locations, use Steps 1 
through 5 above to: 
1. Analyze the 2 worst case lifts—the heaviest object lifted and the lift done in the most awkward posture.
2. Analyze the most commonly performed lift. In Step 3, use the frequency and duration for all the lifting done in a typical workday.


0.85


1.0


Yes – OK
No – HAZARD


Weight Lifted 


lbs. 
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Calculator for analyzing lifting operations  
Company  Evaluator  


Job Date


1 Enter the weight of
the object lifted. 


2  Check the box on a rectangle below
that corresponds to the position of the 
person’s hands when they begin to lift 
or lower the objects. 


3  Check the number that corresponds to
the times the person lifts per minute and 
the total number of hours per day spent 
lifting. 


Note: For lifting done less than once every five minutes, 
use 1.0 


How many hours per day? How many lifts 
per minute? 1 hr or less 1 hr to 2 hrs 2 hrs or more 


1 lift every 2-5 min 1.0 0.95 0.85 


1 lift every min 0.95 0.9 0.75 


2-3 lifts every min 0.9 0.85 0.65 


4-5 lifts every min 0.85 0.7 0.45 


6-7 lifts every min 0.75 0.5 0.25 


8-9 lifts every min 0.6 0.35 0.15 


10+ lifts every min 0.3 0.2 0.0 


4  Check 0.85 if the person
 twists more than 45 degrees  
 while lifting. 


 Otherwise Check 


5  Insert below the numbers you have
checked in steps 2, 3, and 4. 


Lifting Limit 


lbs. X X = 
Step 
2 


Step 
3 


Step 
4 


 lbs. 


6  Is the Weight Lifted (1)
less than the Lifting 


 Limit (5)


Note:  If the job involves lifts of objects with a number of different weights and/or from a number of different locations, use Steps 1 
through 5 above to: 
1. Analyze the 2 worst case lifts—the heaviest object lifted and the lift done in the most awkward posture.
2. Analyze the most commonly performed lift. In Step 3, use the frequency and duration for all the lifting done in a typical workday.


0.85


1.0


Yes – OK
No – HAZARD


Weight Lifted 


lbs. 
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Online Ergonomics – Session 1 Homework Worksheets 
Name    Email: 


Completion Requirements 
To meet the completion requirements of this course (and get Continuing Education or Professional 
Development credit), you will need to complete several learning exercises and a course evaluation. 
Please complete the Worksheets following each session and then submit some of the information from 
your homework using an online Test Function to report your findings.  The test link is sent to 
participants after each training session. 
PLEASE READ AND COMPLETE THIS ENTIRE WORKSHEET CAREFULLY PRIOR TO 
ACTIVATING THE HOMEWORK TEST LINK IN YOUR EMAIL OR YOU MAY NEED TO SUBMIT 
YOUR HOMEWORK MANUALLY!  


Reporting Test Answers 
Information from these worksheets is reported via multiple choice questions using an online “test” 
format. The link for that test is sent to you in an email following each session.  PLEASE DO NOT 
ACTIVATE THE TEST UNTIL YOU HAVE COMPLETED THE WORKSHEETS.  If you have any 
questions, please call the clinical help desk at (866) 997-9675.   
When you have completed the worksheets and have about 15-20 minutes to enter the information, 
activate and complete the online test.  The correct answers and your score will be visible to you 
following submission.   
If you score below 80%, we will ask you to submit your worksheets with notes indicating questions or 
your understanding of the correct answers (send them to diana.ream@workwellpc.com).    
Each assignment should be completed within a few days of the corresponding session, although 
extensions may be prearranged by contacting WorkWell.   
You must successfully complete BOTH sets of homework (Session One and Two) to receive course 
credit.  If you have any questions, please contact our clinical help desk at (866) 997-9675.  


Open and Save the Portfolio PDF File 
To open the ERGOM Session One Homework Participant Portfolio.pdf file you will need a 
PDF reader. If you need a PDF reader, Adobe Acrobat Reader DC is available as a free 
download from Adobe. 
https://acrobat.adobe.com/us/en/acrobat/pdf-reader.html 
When you open the ERGOM Session One Homework Participant Portfolio.pdf file you will want to 
save the file with a unique file name. To do this click File > PDF Portfolio 



https://acrobat.adobe.com/us/en/acrobat/pdf-reader.html
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The Save AS PDF dialogue box will open to 
allow you to save the Portfolio PDF file with 
the location and file name of your choice. 


Complete Worksheets 
To access the 
worksheets, click on 
the PDF icons on the 
left side. 
This will allow you to 
fill in the fields and 
check the boxes in the 
PDFs. 


You can open any of 
the documents by 
clicking on Open 
Document in the 
upper right hand 
corner.  
Please beware the 
Clear Page button will 
clear your responses 
on the page.  


Once you have filled out all the worksheets please remember to save the file. 
As noted above you will submit your answers when you submit some of the information from 
your homework using the online “test” function.   
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1. The Ergonomics Risk Screen examines three primary ergonomics factors (check all that apply):
Posture 
Contact Stress (sharp edge and hard surface) 
Force 
Workforce training 
Repetition (Duration and Frequency) 


2. Interpretation of the Relative Risk Index indicates (check all that apply):
A score of 0 to 1 indicates for sure there is no risk for a musculoskeletal disorder (MSD) 
A score of 0 to 1 indicates there is minimal risk for an MSD but does not eliminate it entirely 
A score of 4 or more indicates for sure an MSD will occur 
A score of 4 indicates the relative risk of an MSD is higher than a score of 1 


3. Ergonomics can be defined as (check all that apply):
Working harder, not smarter 
Fit the person to job, don’t force the job to fit the person 
Optimizing job performance through appropriate workstation, tool and equipment design 
Depending on workers to work safely when they are working in poor postures 


4. Physiological changes occur as a matter of aging (check all that apply):
Strength and flexibility may significantly decrease 
Aerobic capacity and endurance typically increase 
Visual acuity typically improves with aging 
Reflexes and hand-eye coordination may deteriorate  
Work expertise associated with work experience is enhanced 


5. Effective work process design principles include (check all that apply):
Make it visually apparent what the control on a piece of equipment does 
Previous experience in performing a task has no influence on future performance 
Make clear relationships between controls, their movements, and results in the real world 
Return information to the user regarding the outcome of user actions 


6. Benefits of neutral spine position include (check all that apply):
Increased biomechanical stress into the spine and extremities 
Increased respiratory function 
Improved joint range of motion 
Decreased biomechanical stress into the spine and extremities 


7. Based on the length tension relationship of skeletal muscle (check all that apply):
Greatest muscle force can be generated with the elbow fully flexed (bent) 
Wrist position flexed to 45 degrees allows for greater force production than mid-range of wrist 
position 
Forward bending of the back to 30 degrees results in more intradiscal pressure than a 
neutral upright, spine position 
The hand is able to generate a greater power grip when the wrist is in 25 degrees of extension 
compared to 5 degrees of extension 







8. The LNI Lifting Calculator considers the following factors (check all that apply):
Gender of the person performing the lift 
Actual object weight 
How far from the body the object is being handled 
Stature of the person performing the lift 
How many times/minute the lift is being performed 
How many hours/day the lift is being performed 


9. Comfort Reach Zone is defined as (check all that apply):
Area in front and to the side of body where hands are used when doing precise hand activity 
Area in front and to the side of body at arm’s length to obtain parts and materials 
Forearm length determines the dimensions of the Comfort Reach Zone 
Arm length (tip of shoulder to middle of the hand) determines the dimensions of the Comfort 
Reach Zone 


10. Anthropometric principles can be applied in ergonomics to (check all that apply):
Design standards 
Reaches/heights 
Handle configuration 
General work station design 
Development of biomechanical models 
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LNI Lift Calculator  
Making use of the LNI Lift Calculator, please complete two short lift analyses based on 
the Still Pictures and the provided Background Information.  
Fill out the ‘LNI Lifting Calculator Worksheet Fillable PDF worksheets found in this 
packet. Refer to the ‘Control Manual Material Handling’ section in the manual, for step-
by-step instructions to fill out the Worksheet. 
Exercise One – Low Lift   


Still Picture Background Information 


 


Task 
In this simulation, parts containers are lowered to load and unload 
machinery at a height shown in the picture.   
Object Weight 
50 to 60# 
Hand Position 
Use the height of the basket as you see it, NOT moved to floor/shelf 
Lifts/Min 
1 to 3 times/minute 
Hours/Day 
5 to 15 minutes at one time up to 45 minutes total for the shift 
Twisting 
No spinal rotation or twisting occurs 
Homework Tip 
Look at the center of gravity for the load and refer to the ‘Control 
Manual Material Handling’ section in the manual to determine the 
Horizontal Distance 


Exercise Two – Pallet Top Lift   
Picture Background Information 


 


Task 
In this simulation materials. are palletized with the top row of the 
pallet as portrayed in the picture to the left. 
Object Weight 
25 to 65# 
Hand Position 
Use the height of the basket as you see it in the picture 
Lifts/Min 
2 to 3 times/minute 
Hours/Day 
Up to 75 minutes/day 
Twisting 
No spinal rotation or twisting occurs 
Homework Tip 
Look at the center of gravity for the load and refer to the ‘Control 
Manual Material Handling’ section in the manual to determine the 
Horizontal Distance 





		Completion Requirements

		Reporting Test Answers

		Session One Overview Questions

		LNI Lift Calculator

		Exercise One – Low Lift

		Exercise Two – Pallet Top Lift
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		Exercise – Sit/Stand Workbench












Anthropometry – Sit/Stand Workbench 
In the Anthropometry section in the manual we went through a case study where we determined the 
specifications for a standing height workbench (adjustable and fixed height). 
In some other workstations we may want a workbench where the worker can sit and/or stand (sit/stand 
workbench). For this Exercise you will access the Anthropometry Reference Data Base.xlsm  found 
in your training materials and generate the specifications for a sit/stand workbench. 
Exercise – Sit/Stand Workbench 


Reference Points Background Information 
Task – A workbench is being designed for a 
general assembly process.  
User Population – Diverse user population 
(gender, stature, etc.). 
Object Weight – Up to 5#. 
Body Position – Assembly performed at 
elbow height from either seated or 
standing positions. 
Reference Points – Select the Dimensions 
of Interest in the Reference Points. 
Homework Tip – You may need to add 
together segment lengths to determine the 
needed Reference Points. 
Seated 
Dimension(s) of Interest (Enter in the box) 


Adult Population Mix (%) (enter number) 
      Men                 Women 
Design Exclusion (%) (enter number) 
Find Values – Click on Find Values in the 
spreadsheet to perform the calculation  
Results (enter calculated seated workbench 
height) 
Standing 
Dimension(s) of Interest (Enter in the box) 


Adult Population Mix (%) (enter number) 
      Men                 Women 
Design Exclusion (%) (enter number) 
Find Values – Click on Find Values in the 
spreadsheet to perform the calculation  
Results (enter calculated standing 
workbench height) 


Thigh Clearance Height - Sit 
{11} Tibial Height {4} 


Elbow Rest Height - Sit {12} Knuckle Height - Stand {5} 


Mid-shoulder Height - Sit {13} Elbow Height - Stand {6} 


Eye Height - Sit {14} Shoulder Height - Stand 
{7} 


Sitting Height - Normal {15} Eye Height - Stand {8} 


Functional Overhead Reach - 
Sit {16} Stature {9} 


Knee Height - Sit {17} Functional Overhead 
Reach - Stand {10} 


Popliteal Height - Sit {18} 


Leg Length - Sit {19} 


Upper-Leg Length - Sit {20} 


Buttocks-to-Popliteal Length - 
Sit {21} 


Elbow-to-Fist Length {22} 
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Anthropometry

		Anthropometric Measures -- Adult Population

		Job / Task Information  --  Enter Useful Information in This Box  -- See also comments in cells by placing curser over cells marked by red triangle in upper right corner.

The Four Horsemen: Enter descriptive information for analysis.				Adult Population Mix (%)						Design

						Men		Women				Exclusion (%)

						50

The Four Horsemen: Enter % of men in the design population.		50				5

The Four Horsemen: Enter the % of the population that may be in the excluded tail(s) of the distribution.

		2						Units:		in, lb

		If units are changed, push Find Values again.				Limits (%ile)

The Four Horsemen: Exclusions grouped at one end or the other				Range (%ile)

The Four Horsemen: Exclusions divided evenly at the low and high ends of the range

				Mean		Minimum		Maximum		Low		High

		Select Dimensions of Interest

The Four Horsemen: Use Pick Lists for dimensions of interest for analysis.

Pick "None" in extra lines.

Select Units.

Press "Find Values" button when selection is finished.										

The Four Horsemen: Enter the % of the population that may be in the excluded tail(s) of the distribution.		

The Four Horsemen: Exclusions divided evenly at the low and high ends of the range		50%ile		5.0		95.0		2.5		97.5

		2		66.3		60.8		72.1		60.0		73.0		

		3		164.6		105.2		226.4		94.6		238.1		

		1												

		1												

		1												

		1												

		1												

		1												

		1												

		1												

		1												



						

						

		Thomas E. Bernard

		University of South Florida

		College of Public Health

		Tampa FL 33612-3805

		tbernard@hsc.usf.edu // (813) 974-6629

		v1.3 10/7/00 © 2000 Thomas E. Bernard

		For updates, see Stone Wheels at www.hsc.usf.edu/~tbernard

		No Warranty -- Explicit or Implicit

														x



Find Values



Tables

				Tables		Data Table in SI units

Door Mouse: If US Trad units are used in table, the unit labels to the right must be reversed, and the multipliers inverted.												Conversions

				Data from Ergonomic Design for People at Work, Vol 1														to US Trad

Door Mouse: Enter multipliers to convert from SI to US Trad units for the dimension.				Data for selected dimensions in selected units

				Table VIA-2, pp 290-293		Men						Women						cm, kg

Door Mouse: SI units				Men						Women								Weighted

		Index		The table section in Yellow may be edited.

Door Mouse: Edit table to include dimensions and values of interest.

+sd and -sd are the approximate std dev of the distribution on either side of the mean.  It helps account for skewed distributions.														

Door Mouse: Enter multipliers to convert from SI to US Trad units for the dimension.		

Door Mouse: SI units		Mean		-sd		+sd		Mean		-sd		+sd		in, lb

Door Mouse: US Traditional Units		Index		Mean		-sd		+sd		Mean		-sd		+sd				Mean

		1		None		0.0						0.0						0		2		68.8		2.6		2.6		63.9		2.4		2.4				66.3

		2		Stature {9}		174.5		6.6		6.6		162.1		6.0		6.0		0.394		3		183.0		33.2		33.2		146.1		30.6		30.6				164.6

		3		Weight {43}		83.2		15.1		15.1		66.4		13.9		13.9		2.2		1		0.0		0.0		0.0		0.0		0.0		0.0				

		4		Forward Functional Reach - Inc body depth {1a}		82.6		4.8		4.8		74.1		3.9		3.9		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0				

		5		Frwd Func Reach - acromial process to pinch {1b}		63.8		4.3		4.3		62.5		3.4		3.4		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0				

		6		Frwd Func Reach - abdomen to pinch {1c}		62.1		8.9		8.9		60.4		6.7		6.7		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0				

		7		Abdominal Extension Depth {2}		23.1		2.0		2.0		20.9		2.1		2.1		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0				

		8		Waist Height - Stand {3}		106.3		5.4		5.4		101.7		5.0		5.0		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0				

		9		Tibial Height {4}		45.6		2.8		2.8		42.0		2.4		2.4		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0				

		10		Knuckle Height - Stand {5}		75.5		4.1		4.1		71.0		4.0		4.0		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0				

		11		Elbow Height - Stand {6}		110.5		4.5		4.5		102.6		4.8		4.8		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0				

		12		Shoulder Height - Stand {7}		143.7		6.2		6.2		132.9		5.5		5.5		0.394

		13		Eye Height - Stand {8}		164.4		6.1		6.1		151.4		5.6		5.6		0.394		Index		+/- standard deviations in selected units for min, max, low, high

		14		Functional Overhead Reach - Stand {10}		209.6		8.5		8.5		199.2		8.6		8.6		0.394		2		2.6		2.6		2.6		2.6		2.4		2.4		2.4		2.4

		15		Thigh Clearance Height - Sit {11}		14.7		1.4		1.4		12.4		1.2		1.2		0.394		3		33.2		33.2		33.2		33.2		30.6		30.6		30.6		30.6

		16		Elbow Rest Height - Sit {12}		24.1		3.2		3.2		23.1		3.0		3.0		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		17		Midshoulder Height - Sit {13}		62.4		3.2		3.2		58.0		2.7		2.7		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		18		Eye Height - Sit {14}		78.7		3.6		3.6		73.7		3.1		3.1		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		19		Sitting Height - Normal {15}		86.6		3.8		3.8		81.8		4.0		4.0		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		20		Functional Overhead Reach - Sit {16}		128.4		8.5		8.5		119.8		6.6		6.6		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		21		Knee Height - Sit {17}		54.0		2.7		2.7		51.0		2.6		2.6		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		22		Popliteal Height - Sit {18}		44.6		2.5		2.5		41.0		1.9		1.9		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		23		Leg Length - Sit {19}		105.1		4.8		4.8		100.7		4.3		4.3		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		24		Upper-Leg Length - Sit {20}		59.4		2.8		2.8		57.4		2.6		2.6		0.394		1		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		25		Buttocks-to-Popliteal Length - Sit {21}		49.8		2.5		2.5		48.0		3.2		3.2		0.394

		26		Elbow-to-Fist Length {22}		38.5		2.1		2.1		34.8		2.3		2.3		0.394		Index		Goal Seek Difference

		27		Upper-Arm Length {23}		36.9		1.9		1.9		34.1		2.5		2.5		0.394		2		-0.0		0.0		-0.0		0.0

		28		Shoulder Breadth {24}		45.4		1.9		1.9		39.0		2.1		2.1		0.394		3		-0.0		0.0		-0.0		0.0

		29		Hip Breadth {25}		35.6		2.3		2.3		38.0		2.6		2.6		0.394		1								

		30		Foot Length {26}		26.8		1.3		1.3		24.1		1.1		1.1		0.394		1								

		31		Foot Breadth {27}		10.0		0.6		0.6		8.9		0.5		0.5		0.394		1								

		32		Hand Thickness, Metacarpal III {28}		3.3		0.2		0.2		2.8		0.2		0.2		0.394		1								

		33		Hand Length {29}		19.0		1.0		1.0		18.4		1.0		1.0		0.394		1								

		34		Digit Two Length {30}		7.5		0.7		0.7		6.9		0.8		0.8		0.394		1								

		35		Hand Breadth {31}		8.7		0.5		0.5		7.7		0.5		0.5		0.394		1								

		36		Digit One Length {32}		12.7		1.1		1.1		11.0		1.0		1.0		0.394		1								

		37		Breadth of Digit One Interphalangeal Joint {33}		2.3		0.1		0.1		1.9		0.1		0.1		0.394		1								

		38		Breadth of Digit Three Interphalangeal Joint {34}		1.8		0.1		0.1		1.5		0.1		0.1		0.394

		39		Grip Breath, Inside Diameter {35}		4.9		0.6		0.6		4.3		0.3		0.3		0.394								Target Percentile		Test		5.0		95.0		2.5		97.5

		40		Hand Spread, D1 to D2, 1st Phal. Joint {36}		12.4		2.4		2.4		9.9		1.7		1.7		0.394								Actual Percentiles

		41		Hand Spread, D1 to D2, 2nd Phal. Joint {37}		10.5		1.7		1.7		8.1		1.7		1.7		0.394								Stature {9}				5.0		95.0		2.5		97.5

		42		Head Breadth {38}		15.3		0.6		0.6		14.5		0.6		0.6		0.394								Weight {43}				5.0		95.0		2.5		97.5

		43		Interpupillary Breadth {39}		6.1		0.4		0.4		5.8		0.4		0.4		0.394								None										

		44		Biocular Breadth {40}		9.2		0.5		0.5		9.0		0.5		0.5		0.394								None										

		45		Blank		1.0		1.0		1.0		1.0		1.0		1.0		1								None										
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