
Application of the Lumbar 
Motion Monitor Model in 

Patient Handling



Types of Patient Moves
• Wheelchair-to-Bed in Low Position
• Wheelchair-to-Bed in Higher Position
• Wheelchair-to-Bed in Low Position & Belt
• Cardiac Chair to Bed in Low Position
• Patient Lift Assist to Bed in Low Position



Components of Patient Moves

• Three Components of Chair to Bed Moves
– Stand Patient up from Chair
– Lower Patient to Bed
– Swing Legs onto Bed

• Two Components of Patient Lift Assist
– Pump lever to raise patient
– Push Patient Lift to bed
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Overall Patient Handling Risk
(4 workers, 2 patients)

Average Probability of Low Back Disorder Risk : 64%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4     37.2      41.6   46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Overall Task Risk: Wheelchair-to-Bed in Low Position 

Average Probability of Low Back Disorder Risk : 58%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4     37.2      41.6   46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Wheelchair-to-Bed in Low Position 
Subtask: Stand Patient Up from Wheelchair

Average Probability of Low Back Disorder Risk : 47%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4     37.2      41.6   46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Wheelchair-to-Bed in Low Position 
Subtask: Lower Patient to Bed 

Average Probability of Low Back Disorder Risk : 49.6%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4     37.2      41.6   46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Wheelchair-to-Bed in Low Position 
Subtask : Swing Legs onto Bed

Average Probability of Low Back Disorder Risk : 49%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4     37.2      41.6   46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Overall Task Risk: Wheelchair-to-Bed in Higher Position 

Average Probability of Low Back Disorder Risk : 59.6%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4     37.2      41.6   46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Wheelchair-to-Bed in Higher Position 
Subtask : Stand Patient Up from Wheelchair

Average Probability of Low Back Disorder Risk : 48%

Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4     37.2      41.6   46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Wheelchair-to-Bed in Higher Position
Subtask: Lower Patient to Bed

Average Probability of Low Back Disorder Risk : 44%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4     37.2      41.6   46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Wheelchair-to-Bed in Higher Position 
Subtask: Swing Legs into Bed

Average Probability of Low Back Disorder Risk : 54%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4     37.2      41.6   46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Overall Task Risk: Wheelchair-to-Bed in Low Position & Belt

Average Probability of Low Back Disorder Risk : 56%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Wheelchair-to-Bed in Low Position & Belt 
Subtask: Stand Patient Up from Wheelchair

Average Probability of Low Back Disorder Risk : 47%

Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Wheelchair-to-Bed in Low Position & Belt 
Subtask: Lower Patient into Bed

Average Probability of Low Back Disorder Risk : 56%

Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Wheelchair-to-Bed in Low Position & Belt 
Subtask: Swing Legs into Bed

Average Probability of Low Back Disorder Risk : 47%

Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Overall Task Risk : Cardiac Chair to Bed in Higher Position 

Average Probability of Low Back Disorder Risk : 64%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk : Cardiac Chair to Bed in Higher Position 
Subtask: Stand Patient Up from Wheelchair

Average Probability of Low Back Disorder Risk : 57%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk : Cardiac Chair to Bed in Higher Position 
Subtask: Lower Patient into Bed

Average Probability of Low Back Disorder Risk : 46%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk : Cardiac Chair to Bed in Higher Position 
Subtask: Swing Legs into Bed

Average Probability of Low Back Disorder Risk : 51%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7
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Overall Task Risk: Patient Lift Assist Device

Average Probability of Low Back Disorder Risk : 26%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7



0 10 20 30 40 50 60 70 80 90 100

Task Risk: Patient Lift Assist Device
Subtask: Pump Lever to Raise Patient

Average Probability of Low Back Disorder Risk : 26%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7
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Task Risk: Patient Lift Assist Device
Subtask: Push Patient Lift Device to Bed

Average Probability of Low Back Disorder Risk : 11%
Lift rate
(Lifts/hour)

Average Twisting 
Velocity (deg/sec)

Maximum Moment 
(Nm)

Maximum Sagittal 
Flexion (degrees)

Maximum Lateral 
Velocity (deg/sec)

Probability of High Risk Group Membership
Probability of High Risk Group Membership

79       119      145  167      187       207       229      255       295

3.4       5.2        6.3       7.2        8.1        8.9       9.9      11.1      12.8

16.2      24.3     29.7     34.1     38.3      42.3      46.8     52.2      60.3

6.0        9.1       11.1     12.8      14.3     15.8     17.5     19.5      22.5

17.6     26.4      32.4      37.2      41.6    46.1      50.9     56.8      65.7
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