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Psysiological mechanism during sleep onset period that reflects subjective
feeling of falling asleep
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The number of ﬁarticipants who had a very short sleep latency was more than
expected. Chronic sleep deprivation, which is a dominant problem in the younger generation, may also
be a possible reason. Those people tend to show an apparent mismatch between objective sleep
evaluation and subjective reports. They may not be accurately aware of their daytime sleepiness in
daily life. In case of difficulty falling asleep, increasing sleep stages 1 and 2, sympathetic nerve
activity, and OxyHb in specific channels were observed in addition to prolonged sleep latency.
Although the NIRS index varied greatly among individuals, the results partially supported the
hypothesis that frontal hyperwakeness is related to difficulty falling asleep. Especially in the
condition like as sleep state misperception, evaluation based only on the R&K criteria is not
sufficient, and difficulty in falling asleep may be detected by examination using more detailed
indicators.

NIRS



5 1
(Narisawa,2013)

Rechtschaffen & Kales (1968) 20 30 5
(R&K )
P300
R&K
(Polysomnography: PSG)
PSG Horietal. (1994) 9
(Hori )
MemCalc 9
(Near-Infrared Spectroscopy: NIRS)
NIRS PSG (HbO)
NIRS
NIRS HbO
(Spielman et al., 2000) Hori
Hori
1
MSLT 1
11 MSLT
2
4 20
8
NIRS
2
20 30
MSLT
MSLT 8 8
8 PSG

Tablel,2,3,4 8



MSLT

Figurel MSLT 6 PSG
MSLT
6
MSLT
MSLT 10
6 8 7 8
MSLT
1

1 2 LF/HF
MSLT 19.7 MSLT >

8min 15 MSLT <8min Figure2,3

NIRS
Table 1

Comparison of demographic data among the two groups divided by the cutoff latency (8min) of MSLT

longer MSLT (n = 8) shorter MSLT (n = 11)
M SD M SD Fix? P

Age 28.63 6.93 26.36 7.88 0.42 0.53
BMI 19.99 211 20.91 1.65 1.13 0.30
JESS 4.75 3.11 5.45 2.62 0.29 0.60
Sleep length from sleep diary 7.73 0.82 7.11 0.61 3.65t+ 0.07
Sex 0.22 0.64

Male 3 (37.5%) 3 (27.3%)

Female 5 (62.5%) 8 (72.7%)

BMI: body mass index, JESS: Japanesew version of Epwarth Sleepiness Scale

tp<0.10



Table 2
Comparison of NPSG parameters between the two groups divided by the cutoff latency (8min) of MSLT

longer MSLT (n = 8) shorter MSLT (n = 11) . b
M SD M SD
TIB (min) 534.35 11.77 531.44 13.69 0.24 0.63
SPT (min) 510.91 34.64 524.98 15.94 1.43 0.25
TST (min) 436.44 56.65 465.36 80.89 0.75 0.40
Sleep Efficiency (%) 81.67 10.43 87.49 14.64 0.92 0.35
Sleep latency (min) 19.03 16.30 7.28 4.40 5.29* 0.03
REM latency (min) 134.13 64.14 148.18 59.33 0.24 0.63
Wake After Sleep Onset (%SPT) 14.50 10.22 10.96 14.62 0.34 0.57
N1 (%TST) 10.24 3.16 12.50 7.65 0.61 0.45
N2 (%TST) 53.90 6.56 52.07 8.52 0.26 0.62
N3 (%TST) 18.56 8.34 11.22 5.43 542+ 0.03
R (%TST) 19.91 6.86 22.34 3.58 1.02 0.33
Arousal index 13.25 6.36 10.08 4.44 1.65 0.22

TIB: total time in bed, SPT: sleep period time, TST: total sleep time
*p <0.05

Table 3
Comparison of MSLT parameters between the two groups divided by the cutoff latency (8min) of MSLT

longer MSLT (n = 8) shorter MSLT (n = 11)
M SD M SD i
Sleep latency (min) 10.74 2.17 4.07 132 69.45* 0.00
Sleep Efficiency (%) 73.33 19.43 89.47 795 6.26* 0.02
first sleep length 6.66 4.28 6.91 3.38 0.02 0.89
N1 (%) 38.13 19.47 40.02 10.40 0.08 0.79
N2 (%) 35.10 18.72 43.85 10.71 1.67 0.21
*p <0.05,**p <0.01
Table 4
Influence of each factor on MSLT latency by multiple regression analysis
B B t P
sleep diary (7days) 3.65 0.73 3.90 * 0.00
JESS 0.62 0.46 1.31 0.22
NPSG
W(min) -0.06 -0.95 -1.73 0.11
N1(min) 0.03 0.17 0.56 0.59
N2(min) -0.09 -1.42 -2.50 * 0.03
N3(min) -0.06 -0.49 -1.42 0.18
R(min) -0.05 -0.44 -1.69 0.12

Adjusted R? = 0.65; F(7, 11) = 5.67, p < 0.01
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Figure 2. Changes in autonomic nervous activity from light off
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