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This study aims to identify the prevalence of sleep related disease in those who experienced car
accidents caused by drowsy driving. To this end, a survey of usual sleep habits, polysomnography,
and multiple sleep latency tests were conducted in 34 persons who experienced an accident after
normal sleep (Group 1), 22 persons who experienced an accident after abnormal sleep (Group 2),
and 17 persons who was proven to be normal as a result of polysomnography and had no accident
(Group 3). In all, 192 persons responded to the preliminary survey and the results were compared
and analyzed. Crossover analysis was conducted to test the homogeneity of statistical
characteristics, and the physical characteristics by age were analyzed. In the survey of sleeping
habits, there was a significance between groups in how often they woke up while asleep (p<0.01),
how difficult it was to go back to sleep again after waking up from sleep (p<0.05), how early they
woke up in the morning (p<0.05), how difficult it was to get up in the morning (p<0.05), how
sleepy they felt in the daytime (p<0.01), and how tired they felt in the daytime (p<0.01).
Furthermore, among 56 subjects who had an accident during drowsy driving, 94.6% (53 persons)
were found to have sleep related diseases. This suggests that car accidents during drowsy driving
is not simply caused by temporary lack of sleep but by sleep related diseases even when sleep is
adequate, leading to car accidents. Therefore, this study is significant identifying the association
between car accidents during drowsy driving and sleep related disorders. Furthermore, the data
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CFIAAKPSG: Polysomnography study), TH=H&=7] HA}
(MSLT; Multiple sleep latency test)E A1 3F3ATt.
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Table 1. General characteristic of attendees

Age group Gender N (%) M=SD X*/p
All Male 169 (80.5) 47.47+10.05 2.452/.784
Female 23 (12.0) 50.39+9.46
~20 Male 1 (0.5) 18.00+£0.00
Female 0 (0.0) -
21~30  Male 10 (5.2) 27.60%2.22
Female 2 (1.0 30.00+0.00
31~40 Male 30 (15.6) 35.47+3.26
Female 2 (1.0) 37.50+2.12
41~50 Male 55 (28.6) 46.56+2.81
Female 6 (3.1) 47.50%2.58
51~60 Male 62 (32.3) 54.73+2.64
Female 11 (5.7) 55.70+2.79
60~ Male 11 (5.7) 64.64+3.07
Female 2 (1.0) 63.00+2.82
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Fig. 1. EEG electrodes for sleep stage
classification. The F3, F4 waves is
frontal activity, C3, C4 wave of the
central activity and O1, 02 wave is
occipital activity (alpha rhythm). This
record is sensitivity 5~7 pV/mm, HF
(high filter) 70 Hz, LF (low filter) 0.3
Hz, paper speed 10 mm/sec (30
sec/page).
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Fig. 4. A sensor for measuring re—
spiratory effort. This record shows
the air flow (nasal thermistor and
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Fig. 5. The graphical representation
of the sleep state of obstructive sleep
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apnea patients for 6 hours and 10
minutes. Classification and analysis
of EEG with arousal reaction, PLMD,

body position, SpO,, snoring, heart

rate, respiration event, etc., is displayed
can evaluate the aspects of the

overall sleep.
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\ __im
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Fig. 6. The records from multiple
sleep latency test (MSLT). They were
carried out 5 times based on time

SOREMPs : 23]
Mean REM sleep latency : (630+450)/2 = 540sec(9min)

Mean sleep latency : (90+120+420+330+330)/5 = 258sec(4min 18sec) |

. cycle. The patients were diagnosed
with narcolepsy as they showed 2
episodes of sleep-onset REM sleep
(SOREM) with mean REM latency<15

min (9 min).
Table 2. Differences of average daily sleep time among groups
Total Group 1° Group 2" Group 3¢ )
Fip
N=192 N=34 N=22 N=17
Average daily sleep time (min) 323.02+98.62 404.54+67.13 356.19+59.78 336.00+108.87 5.100/.909
a>c

*p<0.01; '<0.05.

a, sleep more than six hours, traffic accidents Group (Group 1); b, sleep less than six hours, traffic accidents Group (Group 2); ¢, normal,

accident-free group (Group 3).

www.kjcls.org



Korean J Clin Lab Sci. Vol. 47, No. 4, Dec. 2015 221

Table 3. Differences of sleep habits questionnaire among groups

Total Group 1 Group 2 Group 3
Variables X*/p
N=192 (%) N=34 (%) N=22 (%) N=17 (%)
Snoring A 5 (2.6) 1(2.9) 0 (0.0) 2 (11.8) 22.30/.012"
N 8 (4.2) 1(2.9) 1 (4.5) 3(17.6)
u 14 (7.3) 1(2.9) 1 (4.5) 3(17.6)
S 41 (21.4) 9 (26.5) 4 (18.2) 5 (29.4)
G 11 (57.9) 20 (58.8) 15 (68.2) 1 (5.9)
Missing: 13 (6.8%)
Sleep Apnea A 15 (7.7) 2 (5.9) 3 (13.6) 6 (35.3) 35.40/.000*
N 20 (10.4) 3(8.8) 1 (4.5) 2 (11.8)
u 23 (12.0) 1(2.9) 3 (13.6) 2 (11.8)
S 56 (29.1) 12 (35.3) 7 (31.8) 2 (11.8)
G 52 (27.1) 11 (32.4) 6 (27.3) 0 (0.0)
Missing: 26 (13.5%)
Many dream sleep A 18 (9.3) 6 (17.6) 1 (4.5) 1(5.9) 27.64/.035"
N 40 (20.9) 5 (14.7) 4 (18.2) 3(17.6)
U 60 (31.3) 10 (29.4) 6 (27.3) 6 (35.3)
S 29 (15.1) 6 (17.6) 3 (13.6) 1 (5.9)
G 28 (14.6) 3 (8.8) 6 (27.3) 3 (17.6)
Missing: 9 (4.7%)
Waking up frequently during sleep A 19 (9.9) 7 (20.6) 2 (9.1 3 (17.6) 40.28/.000*
N 38 (19.8) 7 (20.6) 1 (4.5) 4 (23.5)
U 44 (22.9) 9 (26.5) 6 (27.3) 0 (0.0)
S 41 (21.4) 4 (11.8) 6 (27.3) 4 (23.5)
G 36 (18.8) 4 (11.8) 6 (27.3) 3(17.6)
Missing: 14 (7.3%)
Wake up early morning A 16 (8.3) 3 (8.8) 1 (4.5) 2 (11.8) 25.73/.028"
N 20 (10.4) 3 (8.8) 4 (18.2) 0 (0.0)
U 63 (32.9) 15 (44.1) 5 (22.7) 4 (23.5)
S 29 (15.2) 3 (8.8 3 (13.6) 5 (29.4)
G 33 (17.2) 2 (5.9 2 (9.1 2 (11.8)
Missing @ 31 (16.1%)
Hard to get up in the morning A 27 (14.0) 2 (5.9) 2(9.1) 3(17.6) 27.05/.019"
N 40 (20.9) 7 (20.6) 4 (18.2) 3(17.6)
u 51 (26.6) 13 (38.2) 9 (40.9) 2 (11.8)
S 32 (16.7) 4 (11.8) 3 (13.6) 5 (29.4)
G 29 (15.1) 6 (17.6) 3(13.6) 2 (11.8)
Missing : 13 (6.8%)
Sleepiness during the day A 6 (3.0) 0 (0.0) 0 (0.0) 0 (0.0) 30.42/.001*
N 13 (6.7) 2 (5.9) 1 (4.5) 1 (5.9
U 39 (20.3) 6 (17.6) 3 (13.6) 4 (23.5)
S 80 (41.7) 13 (38.2) 12 (54.5) 4 (23.5)
G 46 (24.0) 12 (35.3) 5 (22.7) 6 (35.3)
Missing : 8 (4.2%)
Tiredness during the day A 2 (1.0) 0 (0.0) 0 (0.0) 0 (0.0) 30.59/.001*
N 19 (9.9) 2 (5.9 1 (4.5) 2 (11.8)
u 35 (18.2) 5 (14.7) 1 (4.5) 3(17.6)
S 52 (27.0) 9 (26.5) 8 (36.4) 2 (11.8)
G 55 (28.6) 11 (32.4) 5 (22.7) 6 (35.3)

Missing : 29 (15.1%)

Abbreviation: A, absolutely not; N, no; U, usually; S, slightly; G, greatly.

*p<0.01; 1<0.05.

Group 1, sleep more than six hours, traffic accidents Group; Group 2, sleep less than six hours, traffic accidents Group; Group 3, normal,

accident-free group.
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_Jlk_
AT FAES] FHTFA A A A 2T £-57-2] AF}= Table
49} o], S12 1% 194 28.01+(15.10), IiF 294
20.20+(10.12), 715 3014 11.62+(4.9H)F A L) 15
Yol IF 13 145 2, 139 o0& o, SAH s
= 05 13} 1155 33| Aol 723t Aukg B rh(p<0.01). S2
O] AFp= 115 1914 51.86 £(12.86), 15 201141 59.05 +(11.46),
IF 30014 63.31+(9.5DE & 13 57 2, 1739 o2 v
dom, BAFCRE OF 13 1F 3?%94 ﬂom frofet Avks
HAH(p<0.01). S32} REM sleep- Folgt Aol g Kol
A] okoket. AHIC] A= 5 1914 36.41 i(ZS.BS), 15 20014
28.44+(20.78), 715 30014 3.21 £(2.2D)E 115 ¥ Xol= 15&
13 05 2, 25 39 =0 & &9kon], 15 13} 1145 39 Xpo|7t
Frofet A3E B thp<0.01). E3k, TAIS] A¥l= 15 100A4]
31.84%(19.27), 135 2014 26.21 £(12.06), 15 3014 14.21+

Table 4. Differences of the polysomnography among groups

(7.9 JEREA, 15 ¥ Xol= 15 13 115 2, 1539 &2
BHgkon SA# 0 E%l—a‘l,l—%ZJ TG B 05 39}
o AR B ATKHp<0.0D).

QAT A] 15 7 Aol 582 Table 5o 05519
£k 34 739 5 A2710] 208(27.4%)°1 3, 533(72.6%)0
VUSRS BT, 15 190349 T AL IIC0,

= 71_} )| v«lﬁi 1}0@ Egir:}(p<0.01).

Total Group 1° Group 2° Group 3¢
Variables F/p
N=192 N=34 N=22 N=17
SL 10.92+14.16 6.97+6.71 25.80+25.80 13.97+17.18 1.274/.286
RL 103.04+61.30 102.47+70.78 99.09+41 .31 90.26+50.49 .245/.783
S1 23.63+12.52 28.01%+15.10 20.20+10.12 11.62+4.94 10.86/.000
a>c*
S2 54.38+11.52 51.86+12.86 59.05+11.46 63.31£9.51 6.003/.004
a<c*
S3 2.90+4.69 1.86+4.08 3.41+4.71 5.37%£8.19 2.383/.100
REM Sleep 19.47+7.84 18.25+5.51 17.28+8.38 19.68+6.36 .620/.541
AHI 31.71+23.54 36.41+25.35 28.44+20.78 3.12+2.21 14.64/.000
a>c*
TAI 29.44+16.05 31.84+19.27 26.21+12.06 14.21+£7.94 7.55/.001
a,b>c*

Abbrev1at|on SL, sleep Latency (normal<15~20 min); RL, REM Latency.

*»<0.01: 1<0.05.

a, sleep more than six hours, traffic accidents group (group 1); b, sleep less than six hours, traffic accidents group (group 2); ¢, normal,

accident-free group (group 3).

S1, Stage 1 (normal<10%); S2, Stage 2 (normal=44~59%); S3, Stage 3 (normal=9.5~12%); REM Sleep, normal=19~26%; AHI, Apnea
Hypopnea Index (normal<10); TAl: Total Arousal Index (normal<10).

Table 5. Results of the prevalence of sleep disorders by groups

Total Group 1 Group 2 Group 3 5
Variables X/ p
N=73 (%) N=34 (%) N=22 (%) N=17 (%)
Sleep Normal 20 (27.4) 2 (5.9) 1 (4.5) 17 (100) 58.738/.000*
Diagnosis  Abnormal 53 (72.6) 32 (94.1) 21 (95.5) 0
*p<0.01; T<0.05.

Group 1, sleep more than six hours, traffic accidents Group; Group 2, sleep less than six hours, traffic accidents Group; Group 3, normal,

accident-free group.
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Table 6. Results of the prevalence of sleep disorders by Drowsy driving accident experiences

Total Group 1 + 2 Group 3
Variables F t
N=73 N=56 N=17
SL 11.60+17.09 9.23+17.00 13.97+17.18 950 —1.004
RL 95.70%55.49 101.14+60.50 90.26+50.49 138 673
S1 18.28+9.37 24.94+13.81 11.62+4.94 11.255* 6.049*
S2 58.99+11.11 54.68+12.72 63.31+9.57 1.090 —2.578"
s3 3.92+6.27 2474436 537+8.19 8.966" —1.402
REM Sleep 18.77+6.54 17.87+6.73 19.68+6.36 .006 —.984
AHI 18.20+13.00 33.28+23.79 3.12+2.21 38.764* 9.352*
TAI 21.92+12.42 29.63+16.91 14.21+7.94 45497 5.191*
*p<0.01; T<0.05.
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