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• Dismounted litter carriage is a physically exhausting task, often requiring 

Soldiers to stop for rests when conducted for extended periods.

• Denial of ground vehicle and aircraft operating environments is anticipated in 

future large-scale combat operations (LSCO) against near-peer adversaries, 

increasing the need and difficulty of dismounted litter carriage.

• This work builds on previous USAARL litter carriage assistive device (LCAD) 

research1,2,3,4 to evaluate the performance effects of LCAD in a simulated mass 

casualty (MASCAL) scenario.



• Objective: Evaluate the effects of LCAD use on casualty 

transport performance during a simulated MASCAL

• IRB-approved protocol to recruit from DEVCOM SC Soldier 

Research Volunteer cohort (68Ws)

• Eight, 2-person litter teams completed three carry conditions:

• Unassisted (UA)

• Wrist Hooks (WH)

• Shoulder Harness (SH)

• Conditions were counterbalanced to eliminate order effects

• Carry conditions were conducted for 20-minutes with a 20-

minute rest period between each condition

• Litters were loaded with a 185-pound manikin, representative 

of a 50th percentile male
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Shoulder Harness (SH)

Wrist Hooks (WH)



• Simulated MASCAL scenario:

• 50-meter round-trip course

• 2-person litter teams (n = 8) pickup, carry, drop 

off, and travel through course again to simulate 

return to point-of-injury

• Tasks continued for 20 minutes per carry 

condition, with teams resting as needed

• Metric: Average CASEVAC time 

• Average time to transport a casualty including 

pickup, carry, rest (if needed), and drop off

• Metric: Average speed

• Calculated from active litter movement 

(excluding pickup and drop off), including rests
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Carry 

Conditions
1 2 3 4 5 6 7 8

1 UA SH WH UA WH SH UA SH

2 SH WH UA WH SH UA SH WH

3 WH UA SH SH UA WH WH UA

Litter Carry Teams

Counterbalanced Test Matrix



Results: Average CASEVAC Time

CASEVAC Time (s)

AVG 100.6a,b 73.3a,c 61.6b,c

SD 29.9 16.5 9.0
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• One-way repeated measures ANOVA 

with pairwise Bonferroni corrected 

post-hoc found statistically significant 

differencesa,b,c between:

• a UA & SH (padj = 0.038)

• b UA & WH (padj = 0.012)

• c SH & WH (padj = 0.041)

• Both LCADs resulted in shorter 
average CASEVAC times than UA

• SH ~30% shorter than UA

• WH ~40% shorter than UA

Note: a,b,c indicate statistically significant differences
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Results: Average Speed
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Average Speed (mph)

AVG 2.12a,b 2.59a,c 2.90b,c

SD 0.69 0.63 0.50

• One-way repeated measures ANOVA 

with pairwise Bonferroni corrected 

post-hoc found statistically significant 

differencesa,b,c between:

• a UA & SH (padj = 0.048)

• b UA & WH (padj = 0.005)

• c SH & WH (padj = 0.005)

• Both LCAD resulted in faster average 

speeds than UA

• SH 0.47 mph faster than UA

• WH 0.78 mph faster than UA

Note: a,b,c indicate statistically significant differences
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• Results from this effort show LCAD use can increase litter bearer 

performance by lowering the average CASEVAC time per casualty and 

increasing the average carry speed as compared to unassisted carry (UA) 

in a MASCAL scenario.

• While both LCADs showed improvements over unassisted carry, the WH 

outperformed SH in both CASEVAC time and speed.

• Prior LCAD research conducted by USAARL showed the SH outperformed 

WH in prolonged carry scenarios, with both LCADs still outperforming UA.

• Outcomes from USAARL’s LCAD research program demonstrate LCADs 

exhibit worthy performance benefits over UA across various modes of 

dismounted casualty transport.
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• LCAD use improves dismounted mass casualty transport, providing less 

downtime and more casualty movement compared to unassisted carry.

• This study, along with USAARL’s previous work1,2,3,4, exhibits that LCADs can 

facilitate the dismounted transport of casualties faster, farther, and with fewer 

people than unassisted carry.

• Given the potential CASEVAC challenges in future operations, non-complex LCADs 

such as the devices depicted here need to be incorporated into military equipment 

to improve litter carriage.

• USAARL’s future work aims to use knowledge gained from LCAD research in 

developing a standard methodology for the evaluation of litter carriage 

exoskeletons, to facilitate the deployment of future LCAD technologies.
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