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Influence of simulating long-time underwater transport on job performance: an experimental study
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[ Abstract ]| Objective To study the changes of divers’ job performance after simulating long-time underwater
transport. Methods The long-time underwater transport environment was simulated in the water cabin. The changes of
attention, memory, and abilities of emotional regulation, thinking, visual response, tactile response and manual operation
were measured at different time points (0.5, 1, 2, 3, 4 and 5 h) with ergonomic tools. Results After stimulating long-time
underwater transport, the job performance indexes tested above were all decreased to varying degrees. The overall descent
was not obvious within the first 3 h, while it was significantly decreased and showed an accelerated downward trend after
simulating long-time underwater transport for 3 h and more, showing significant difference when compared with 0.5 h of
simulating long-time underwater transport (all #<<0.01). Conclusion Job performance is gradually decreased in divers
during simulating long-time underwater transport, and 3-h underwater transport is the limit for current conditions.
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Tab 1 Changes in visual search task accuracy and response time of divers after

simulating long-time underwater transport

n=6,xts
Index 0.5h 1h 3h 4h 5h
Accuracy/% 100.000.00 98.33+1.86 95.42+2.24 92.92+1.72"  8333+£2.76"  74.17+3.73"
Response time/s 0.96+0.05 0.98+0.06 1.04+0.02 1.09+0.01" 1.23+0.02" 1.37+0.08"

“P<<0.01 vs 0.5 h group.
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Tab 2 Changes in 1-back task accuracy and response time of divers after simulating long-time underwater transport

WE TR, RNV BIER, 2565 H%5E X
(P¥)<<0.01) . Z5RPERWEAKGCIZAET FI%,
HAERRLEE =3 h 51042 1 S BN R e ka3,

n=6,xxts
Index 0.5h lh 2h 3h 4h 5h
Accuracy/% 94.60+1.23 93.14+1.45 92.22+1.19 91.25+0.96" 88.05+1.16" 83.96+1.29"
Response time/s 0.50+0.01 0.53+0.02 0.54+0.01 0.56+0.02" 0.65+0.01" 0.74+0.02"

"P<0.01 vs 0.5 h group.
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Tab 3 Changes in Go/Nogo task accuracy and response time of divers after simulating long-time underwater transport

n=6,xts
Index 0.5h 1h 2h 3h 4h 5h
Accuracy/% 97.4740.94 96.06£0.63 95.45+0.50 9431+0.67"  90.88+1.43"  84.61%+2.00"
Response time/s 0.624+0.01 0.62+0.01 0.63+0.01 0.64+0.01" 0.66+0.01" 0.694+0.02"
“P<0.01 vs 0.5 h group.
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Tab 4 Changes in random formula task accuracy and response time of divers after
simulating long-time underwater transport
n=6,xts
Index 0.5h 1h 3h 4h 5h

Accuracy/% 95.83+2.41 93.75+2.08 91.67+2.41 88.89+3.11" 80.56+3.117  70.83+3.40"
Response time/s 1.66+0.04 1.73+£0.04 1.77£0.04 1.82+0.04" 1.93+0.04" 2.04+0.04"

"P<0.01 vs 0.5 h group.
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Tab 5 Changes in color reaction task accuracy and response time of divers after

simulating long-time underwater transport

n=6,xxs

Index 0.5h 1h 3h 4h 5h
Accuracy/% 100.000.00 99.60+0.57 98.4410.51 97.77+0.86"  94.12+0.67"  89.35+1.07"
Response time/s 0.62+0.01 0.63+0.01 0.63+0.01 0.64+0.01" 0.67+0.01" 0.70+0.01"

"P<20.01 vs 0.5 h group.
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Tab 6 Changes in tactile perception of divers after simulating long-time underwater transport

n=6,xts
Index 0.5h 1h 2h 3h 4h 5h
Tactile spatial threshold/mm 0.75£0.16  0.92£0.20  1.17£0.20 1.294£0.19™ 1.674£0.26" 1.9240.20"
Acupuncture pain threshold/g ~ 0.0440.02  0.05+0.01  0.10+0.05 0.13+0.04" 0.3240.11" 0.4740.09"
"P<0.01 vs 0.5 h group.
F7 KEEKTELUSHFE KR FIHIELRENHTN

Tab 7 Change in manual operation ability of divers after simulating long-time underwater transport

n=6,xxs
Index 0.5h 1h 3h 4h 5h
Screw/s 83.33+2.80 89.50+2.26 95.50+5.65 100.00+529"  113.83+2.48"  128.33+1.63"
Pegboard/s 37.17+1.07 39.83+0.69 42.00+0.82 43.50+0.76" 511742117 60.33+1.70"

“P<<0.01 vs 0.5 h group.
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