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The change in N2-O2 simulated saturation
diving experiments of Polysomnographic and
Actigraphic measures
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We compared wrist actigraph with polysomno-
graph to evaluate actigraphic monitored under the
nitrogen-oxygen saturation dives environment.

Eleven divers were monitored by traditional poly-
somnograph and wrist actigraph during the ex-
perimental nights (total 168 nights). As the results,
following fact clarified. The nocturnal sleep from the
latter part of the bottom period to post dive period in
the both measuring methods showed significantly a
reduction in total sleep time, a decrease in sleep
efficiency and an increase in sleep latency. Two
measuring methods showed the similar changes.
The correlation coefficient between the actigraph

and polysomnograph should significantly high
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Fig.1 Diving simulator of JAMSTEC

regarding the total sleep time (r=.81 p<.01), sleep
efficiency (r=.81 p<.01) and sleep latency (r=.91
p<.01). However, relatively low correlation coeffi-
cients were seen regarding the wake after sleep
onset (r=.52 p<.01) and the number of awakenings
(r=.20 p<.05). The rate of agreement of the
sleep/wake periods identified by using both
actigraph and polysomnograph was over 93%. From
the above results, it was suggested that wrist
actigraph could identify sleep/wake periods with
certain accuracy. It will be useful to saturation
diving environment.

Keywords
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Fig.2 Profile of simulated dives to 30-m depth with nitrogen - oxygen.
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Fig.3 Example of low actigraphic data during simulated dives to 30-m depth with
nitrogen - oxygen from pre dive 1st day to post dive 4th day.
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Fig.4 Sleep stage based on the results from a polysomnograph (upper diagram) and
activity data from wrist actigraph (lower diagram) of a diver.

FTOME —C AR (12 /8) 8ICPSGE BE—FRL Lo, b, MEIR - HEE—BEL2HM
Actigraph®Wj& A, Wihd [HER] 7213 [ TAHFRIC, PSGTF— 213 1 05 [¥EE] & (%
BE| L —HUTHE LA DS K % s AR iR MR (BXFE 1~4 , REMBERIR) ICH¥HELAB L,
(480%3) THID, BAETELZE D EHER - %



232 ki = AR K D PSG & Actigraph /&8 2 D Z1L

Wake period
200
190
180 | * *
170t
160 }
150}
140:;
ol
Sleep period

Actigraph count/min

L L L 1 J

HEEREEE Vol37 No.d
Sleep period

35r .

30t
25t

20¢

Actigraph count/min

15
3

Lagy < e &

0

i 1 1

predive

1 B )
2nd bottom Postdive
1st bettem Decompression

Fig.5 Mean and standard deviation of wrist actigraph activity counts during wake-fulness and
sleep periods for 30-m saturation dives. (*Significant differen-ce from predive by post hoc

test p<.05)
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Fig.6 Means and standard deviations of sleep parameters by on identified by using both wrist
actigraph counts and poly-somnogpah. (*Significant difference from pre dive by post hoc

test p<.05)
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Table. 1 Correlation coefficients of corresponding sleep parameters measured by
polysomnograph and actigraph.

_ A
Dive phase
Predive First bottom Second bottom Decompression Postdive Total
sleep parameter  (#=32) (n=44) {n=33) {©=22) (B=32) {(p=163)
r r r r r r

Total sleep time 0.36*  0.75** 0.85** 0.84** 0.76** 0.81**
Sleep efficiency 0.36* 0.75** 0.85%* 0.84%*%  0.76%* 0.81**
Sleep latency 0.81** 0.95%* 0.92** 0.88** 0.93** 0.91**
Wake after sleep onset 0.31 0.50** 0.73** 0.43* 0.54*+ 0.52**
No. of awakenings 0.21 0.05 0.30 0.20 0.59%* 0.20*
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