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Context

Manual 
handling

Physical 
workload

Occupational 
exoskeletons

de Loozeet al. 2016 
Theureland Desbrosses2019
Kermavnaret al. 2021

Task effect ?
Exoskeleton effect ?

Local Global

Del Ferraro et al. 2020
Erezuma et al. 2021

Luger et al. 2021

Positive or
no effect

Gender effect ?
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Repetitive
lifting task

Method

Full 
flexion/extension 
of the trunk in the 

sagittal plane

5 min

10 kg

14
13
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Repetitive
lifting task

Control Cray XExoBackBack X

Method

Full 
flexion/extension 
of the trunk in the 

sagittal plane

5 min

10 kg

14
13

ActiveActivePassive

1 joint2 joints1 joint

11 kg8,4 kg4,5 kg

48 Nm48 Nm41 Nm
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Method
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Results

Interaction effect
(exoskeletonx gender) 

Exoskeleton effect Gender effect

Similar responses
for men and women

Physiological
differences
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Results

Cray XExoBackBack X

ActiveActivePassive

1 joint2 joints1 joint

11 kg8,4 kg4,5 kg

48 Nm48 Nm41 Nm
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Results

Cray XExoBackBack X

ActiveActivePassive

1 joint2 joints1 joint
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Reduction : Dewi and Komatsuzaki 2018 ; Yin et al. 2019

No effect : von Glinski et al. 2019 ; Erezuma et al. 2021 ; Luger et al. 2021 ; Ziaei et al. 2021
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Cray XExoBackBack X

Results

Others factors ? 

• 9ƴǾƛǊƻƴƳŜƴǘŀƭ όǘŜƳǇŜǊŀǘǳǊŜΣ ƴƻƛǎŜΧύ
• Individual (age, sŜȄΧύ
• Stress
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Alemi et al. 2020
Kim et al. 2020
Madinei et al. 2020

Possible discomfort

Point of force application 
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Conclusion

No gender-
exoskeleton 
interaction

Design

Passive
vs.

active

Single or 
multiple 

joints

Assistance 
level

Weight

Discomfort
???

Pathology
???

Age
???

Using passive or active back-support
exoskeletons during a repetitive lifting
task: influence on cardiorespiratory
parameters.
Schwartzet al, 2022
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