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D AFd4Ae 4ty S35 sHEA8YdF
ATFhAAE & 450020 0= wetalo] 228871, AskAo] 22,1359 o th.

QA7 aololA sw B

Hel

2 wy F8tu 54.34%(24,466%), %8t
45.66%(20,556™) 0] i, Sl R EEE B P38t 68.24%(30,72478), &
Skl 16.0196(7,209%), o181l 15.75%(7,089% )olth. &+ Aol Aol $
wek oA 40.10%(18,0569), ‘Folet S i dAE 30.36%(13,6671),
Sheba et oAl 29.549%(13,229 ) o] o}
ALE - AAA addA APgomE gEAl 43.39%(19537H), FAEA
49.30%(22,1987), A1 7.3%(3,28778)°] 1L, THE3F o F-Zi& Sk 72.58%
(32,6757), T3} 27.42%(12,3477 )0l t}. o} =] oA ‘Fotal &4 o]}
2 $9d AAE 091%409%), ‘wTdstm E’olgt SHd giAAbe
15.55%(67,003%), ‘tigta £ o] olgt 3k A= 47.03% (21,1749),
g m2lolglm $wdt UlAAE 3651%(16,4369) 0tk ol St o A=
‘Fotw £¢ olslEr Sud diAAlE 0.82%((3719), ‘Tt E¢olE &
1755%(7,903%), ‘tigti &9 ol olgt SHe A=
47.01%(21,164%), ‘FEFolgkal e i AbE 34.61%(15,5841) 0]t AF
el 2 7153 &7 A AT 95.28%(42,8957), W H Hell Al At
= 04%(1827), stsr, A&, 715AE BSAlA 23he 7E R S g
4.32%(1,945 ) o] t}.

A Kol Fua AFAAA FrAoz AZAE ol b
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3 SHAE 64.39%(28988%), ‘Tolet SHEI thd A= 25.95%(11,6839),
SPetar e A= 9.66%(4,351%)eltk AATF A4 (kg/m?) el Al
18.5kg/m*m RFQl oAb 24.97%(11,2417), 18.5kg/m*e]” 25kg/m?*m] whe
= oAb 58.72%(26,4357), 25kg/m*ol el At 16.32%(7,346
otk =5 AN &5 Aol = RS 67.24%(30271%), &5
ol Ad= WdAE 3276%(14,7517) 0] aL, =l AlE ARS F 3ol gl o
dA= 91.15%(41,039%8), FHl AlE AR A

oIt (3R 2).

ks

i

o]

i

o) 2k= 8.85%(3,983
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X2 AFUgAe] dibd 54
A i ]
54 TE N=45,022 N=22,887 N=22,135
N % N % N %
AT8d a9
g 23k 24,466 5434 12,381 5410 12,085 54.60
IS8 20,556 4566 10506 4590 10,050 45.40
hal L dyEd 30,724 6824 15678 6850 15,046 67.97
el a 7,209 16.01 7,209 3150 0 0.00
o] 8k ml 7,089 15.75 0 0.00 7,089 32.03
s}l g A A 18,056 40.10 9,343 40.82 8,713 39.36
= 13667 30.36 6,682 29.20 6,985 3156
3 13,299 29.54 6,862 29.98 6,437 29.08
A8 - A AA a9
=] < = A 19,537 43.39 9,386 43.19 9,651 43.60
FATA 22,193 4930 11,256 49.18 10,942 49.43
A A 3,287 7.30 1,745 762 1,542 6.97
T3} of 5 gk 32675 7258 15532 6786 17,143 7745
s 12,347 27.42 7,355 32.14 4,992 2255
obH =] o+ Fohal £ o3t 409 0.91 190 0.83 219 0.99
158t 9 7,003 1555 3,156 13.79 3,847 17.38
gzt 9 o] 21,174 47.03 9,969 4356 11,205 50.62
Z e 16436 3651 9,572 41.82 6,864 31.01
ol g Z8kw ¢ o]af 371 0.82 143 0.62 228 1.03
1S £ 7,903 17.55 3,333 14.56 4570 20.65
fea 4 ol 21,164 47,01 9,973 4357 11,191 50.56
Z 2E 155% 34.61 9,438 41.24 6,146 27.77
AZEE V= | 42,895 %28 21,625 9449 21,270 96.09
XA 182 0.40 99 0.43 83 0.37
71e” 1,945 432 1,163 5.08 782 353
7 A A3 Bl s 19,233 42.72 10,330 4513 8,903 40.22
= 21,056 4677 10,196 4455 10,860 49.06
3} 4,733 1051 2,361 10.32 2,372 10.72
7239 H a2
FHE 17AA A 28983 6439 15857 69.28 13131 59.32
= 11,683 2595 5,059 22.10 6,624 29.93
s 4,351 9.66 1,971 861 2,380 10.75
A A =FA 4 (kg/m <185 11,241 2497 4527 19.78 6,714 30.33
185<<25 26435 5872 13205 5770 13230 59.77
25< 7,346 16.32 5,155 2252 2,191 9.90
=7 43 A 30271 67.24 14,264 62.32 16,007 72.32
gtk 14751 32.76 8,623 37.68 6,128 27.68
Gl Al E ALE A Ttk 41,039 91.15 20,102 87.83 20,937 9459
9t} 3,983 8.85 2,785 12.17 1,198 5.41
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Il SEA WA H e 52.39%(23,721%), ‘A H TS 47.31%(21,301
w)ol 3, 7hE SRl A WAL 6.529%(2,936W), A H S 93.48% (42,086
golth, AutEE AFE A toll A ‘AutEE WARE & S 2A17F "Rk A}
4 833%(3,751%)0) a1, B 2417F o] AR T 91.67%(41,2719)0]
oh, AASEo A AT 16.6%(7,475%), 1A H L 83.49% (37,547 ) o] T}
FUAdg s 27 5 AA, 7 o5 AFH, SnEE ARE AR
ANAGEol sAA A Wt 07 Aol 47 W9 EF sk S o E R
ojx A8 APt B4 A= 0 FHE e L 0.14%(649), 170
P E s L 201%9041), 27 AN E = FL 1445%(6,507'), 371
B S B TS 4865%(21,9011), 47) HY BT = S 34.75%(15646
g)olth 57t ERFAA FHAR AT FAIAAE M} 47l sdste
27F A A 2] 83.4% S AA gL}

T et FAAEAE FASSY A= 0 AHE St oA T
HAIZE TAIZE o] 41 tid A= 62.5%(409), ~HA| o] 7AIZE v wkQl o /d=}
= 375%(24%) oli, 1/} YYE FE FolA FHEAIL TAL oL
53.989%(483%), S AIZF TAIZE Wlwke 46.02%(4169) olth. 27] HYS EA
of 3hE woll A FHAIZE TAIZE o] 4520%(2,947), FHAIZE TAIZE B
2 54.71%(6,5608) ©la, 37 WHE FAlol & wolA FHEAIZE TAIZE o
A& 35.29%(7,7299), FHAZE TAZE WIS 64.71%(14,1727)0] a1, 47) B
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#3, AU FRAz] e a2 Y Sn 43, AnEE AE AL
AABE BAYY RE
SRR
A A
TAZE o] TAZE W Rk
54 T
N=45,022 N=14,720 N=30,302
N % N % N %

a7kl S5 A4H 0 0. A 23,721 52.69 9,442 39.80 14,279 60.20

1. 43 21,301 47.31 5,278 24.78 16,023 75.22
Mg 5 A3 0. A= 2,936 6.52 1,143 38.93 1,793 61.07

1. A3 42,086 93.48 13,577 32.26 28,509 67.74

- 0. MAHE & B 2

2ULEE ALS 3,751 8.33 1,577 42.04 2,174 57.96

A7k B AL

Lo 247 o4

A 41,271 91.67 13,143 31.85 28,128 68.15

A A &F 0. A% 7,475 16.60 3,085 41.27 4,390 58.73

1m0 37,547 83.40 11,635 30.99 25912 69.01
A A N 0 64 0.14 40 62.50 24 37.50

1 904 2.01 488 53.98 416 46.02

2 6,507 14.45 2,947 45.29 6,560 54.71

3 21,901 48.65 7,729 35.29 14,172 64.71

4 15,646 34.75 3,016 22.47 12,130 7753
CazkEl S8 A, MY £ R1 A, 2UEE AR AIRE AAZEe] SARS s
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¥ 4 FHAEY T SAFY e AduHEA
93 8= (Sleep Risk Behavior) BA13 9 7/l
. 0 1 2 3 4 Total )
3 4= X P-value
N=64  N-=904  N=6507 N=21901 N-15646 N=45022
N(%)  N(%) N(%) N(%) N(%) N(%)
SE T
A3 81696  <.0001
. 44 627 4184 10981 7051 22837
6875 (6936)  (6430)  (50.14)  (4507)  (50.84)
. 20 177 2323 10920 859 22135
A
(31.25)  (30.64) (357)  (49.86)  (54.93)  (49.16)
s 101825  <.0001
48 635 4245 12,485 7053 24466
Fota
(75000 (7024)  (6524)  (5701)  (45.08)  (54.34)
16 269 2,262 9,416 8593 20556
=S
(2500)  (29.76)  (3476)  (4299)  (54.92)  (45.66)
Sl TR 27735 <0001
38 661 4619 14942 10464 30724
gu g
(59.38)  (73.12)  (7099)  (6823)  (66.88)  (68.24)
. 17 162 1218 3,488 2,324 7,209
T 9656 (1792 (1872)  (1593) (1485  (16.01)
9 81 670 3471 2,858 7,089
of st
(14.06) ®89) (10300 (1582  (1827) (1575
51914 7 25830  <.0001
. 42 495 2,950 8,846 5723 18056
6563 (GAT6) (534 (4039) (3653 (40.10)
. 13 214 1814 6,673 4953 13667
T 08D @367 (2188 (304D (3166)  (30.36)
) 9 19 1,743 6,382 4970 13299
o
(1406)  (2157)  (2679)  (29.14)  (3L77)  (2954)
A3 AAAH a9
e 1314 01072
o 32 403 2873 9,324 6905 19537
(50.00)  (4458)  (44.15)  (4257)  (44.13)  (43.39)
29 434 3165 10962 7608 22198
FAaEA
(4531)  (4801) (4864  (50.05)  (4863)  (49.30)
3 67 469 1615 1,133 3,287
A
(4.69) (7.41) (7.21) (7.37) (7.24) (7.30)
SRR RS 1399 0.0073
e 47 636 4735 16044 11213 32675
Ol
T (7344) (7035 (277 (13260 (7167 (7258)
T} 3} 17 %68 1772 5,857 4433 12347
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X4 THEAFEd T sAYL nE R EA
=193 85 (Sleep Risk Behavior) A& ¢ 714
R 0 1 5 3 4 Total ,
H X° P-value
N=64 N=904 N=6,507 N=21,901 N=15646 N=45,022
N(%) N(%) N(%) N(%) N(%) N(%)
(26.56) (29.65) (27.23) (26.74) (28.33) (27.42)
ol =] o} 53.74 <.0001
=8l 0 5 61 192 151 409
=41 ol (0.00) (0.55) (0.94) (0.88) (0.97) (0.91)
AT 7 102 881 3,409 2,604 7,003
=4 (10.94) (11.28) (13.54) (15.57) (16.64) (15.55)
o} &l 37 456 3,153 10,278 7,250 21,174
=4 o4 (57.81) (50.44) (48.46) (46.93) (46.34) (47.03)
20 341 2,412 8,022 5,641 16,436
T 2E
(31.25) (37.72) (37.07) (36.63) (36.05) (36.51)
ojm] e 82.96 <.0001
Z st 0 5 34 184 148 371
=] ol (0.00) (0.55) (0.52) 0.84) (0.95) 0.82)
AT 7 101 982 3,922 2,891 7,903
=3 (10.94) (11.17) (15.09) (17.91) (18.48) (17.55)
o} &l 34 445 3,208 10,202 7,275 21,164
=4 o4 (53.13) (49.23) (49.30) (46.58) (46.50) (47.01)
. 23 353 2,283 7,593 5,332 15,584
P E%
h (35.94) (39.05) (35.09) (34.67) (64.08) (34.61)
A5 18.86 0.0156
= 60 862 6,145 20,918 14,910 42,895
stAl (93.75) (95.35) (94.44) (95.51) (95.30) (95.28)
0 6 26 77 73 182
(0.00) (0.66) (0.40) (0.35) (0.47) (0.40)
- 4 36 336 906 663 1,945
S1EL
(6.25) (3.98) (5.16) (4.14) (4.24) (4.32)
7 A A ) 154.76 <.0001
. 41 488 3,109 9,188 6,407 19,233
A
l (64.06) (53.98) (47.78) (41.95) (40.95) (42.72)
N 18 327 2,782 10,399 7,530 21,056
S
(28.13) (36.17) (42.75) (47.48) (48.13) (46.77)
_]_ 5 89 616 2,314 1,709 4733
o
(7.81) (9.85) (9.47) (10.57) (10.92) (10.51)
iRAL R =R
FHA 7147907 507.18 <.0001
A 51 673 4793 14,240 9,231 28,988
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¥ 4. FAadddAs AP e AduxEA
93 8= (Sleep Risk Behavior) BA13 9 /A
. 0 1 2 3 4 Total )
H = X P-value
N=64  N-904  N-6507 N-21.901 N-15646 N=45022
N(%)  N(%) N(%) N(%) N(%) N(%)
(7969)  (7445)  (7366)  (65.02)  (59.000  (64.39)
. 9 17 1,267 5,660 4572 11,683
T 406 (1936  (1947) (2580 (2922 (2595)
5 4 56 447 2,001 1,843 4351
O
(6.25) (6.19) (6.87) 9.14)  (11.78) (9.66)
AR 25 (kg/m?) 5303 <.0001
1 232 1,605 5,694 3,699 11,241
<185
(17.19)  (2566)  (2467)  (2600)  (2364) (2497
48 511 3,888 12,778 9210 96,435
185<<25
(75000 (5653)  (59.75)  (5834)  (58.86)  (58.72)
- 5 161 1,014 3,429 92,737 7,346
<
(781) (1781  (1558)  (1566) (17490  (16.32)
&3 A4 69596  <.0001
- 56 724 4717 15,461 9313 30,271
k (8750)  (80.09)  (7249)  (7059)  (5952)  (67.24)
. 8 180 1,790 6,440 6,333 14,751
(12500 (1992) (2751  (2941)  (4048)  (32.76)
) AE A A 26735  <.0001
59 858 6,055 20,268 13,799 41,039
(92.19)  (9491)  (93.05)  (9254)  (88.20)  (9L15)
. 5 46 452 1,633 1,847 3,983
B (7.81) (5.09) (6.95) (746)  (11.80) (8.85)

* - — =
4, A, 71454 e 2
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FHA FHNSgAgAE ‘TRt SEe HAdAE 22.54%(10,149% ) ©]
32.

3, ‘REoltfEta Sudk thAAE 32.66%(14,706%), ‘EEFEstPa Sl
A= 14.67%(20,167 ) o] T

ALE]- A A A aRlol A sl oJRE A9 a1y Ay a9l A7
B 2 RFoA FAHeR fous AAE BArh AE-AAA 2919l
thitsto A= p-value 0.06510.2 % 0.057|RHelA] FAA 2 23t

A FUTHEE 6).

TRAZAI T WE AT AR 5SS 24 Ak ®T AASHI T
HA LA ZEo] 10PM o] H Q1 &A= 1.14%(513%), 10PMellAl 11PMel <

Al &she= 9 A= 6.13%(2,7607), 11PMAl A 0AMeOl +H A &ste S

A= 14.98%(6,7457), OAMel A 1AMARe] = 20.73%(9,334%), 1AMl A 2AM

Abol= 27.07%(12,188%), 2AMelA 3AMALelo] WS A &sls A=

21.23%(9,560%) o] iL, 3AMo] 5~ = A Absh= SR A= 8.7126(3,9227) o]t

FHAZAI L Ak SEAAPol AR BE Q15 foFF 0.057 v

Y
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E 5 FRAge] BhE AT dus Sy

Zd A
TAIZF o] TAZF v gk Total 5

Ll ? P-val

T N=14,720 N=30,302 N=45022 X Ve
N % N % N %

A7 24

A 95414 <.0001

A 9,020 39.41 13,867 60.59 22,887 50.84
SR 5,700 20.75 16,435 74.25 22,135 49.16
gl 5410.28  <.0001
Z3hal 11,646 47.60 12,820 52.40 24,466 54.34
53kl 3,074 14.95 17,482 85.05 20,556 45.66
a2 529.19  <.0001
s 10,919 35.54 19,805 64.46 30,724 68.24
@kl 2,286 31.71 4,923 68.29 7,209 16.01
o] 3} 3L 1,515 21.37 5574 78.63 7,089 15.75
A A 80.90  <.0001
3 6,278 34.77 11,778 65.23 18,056 40.10
= 4,459 32.63 9,208 67.37 13,667 30.36
a} 3,983 29.98 9,316 70.05 13,299 29.54
o

EE 25345  <.0001

o) S A] 5,637 28.85 13,900 71.15 19,537 43.39
F AT 7,794 35.11 14,404 64.89 22,198 49.30
A o 1,289 39.22 1,998 60.78 3,287 7.30
thiE sl of ¥ 579  0.0161
G 10,790 33.02 21,385 6698 32675 72.58
o} 3} 3,930 31.83 8417 68.17 12,347 27.42
obW A st 7511  <.0001
Fotal &<
141 34.47 268 65.53 409 0.91
o] 3}
nEsm =9 2,248 32.10 4,755 67.90 7,003 15.55
Hetn &9
o 6,556 30.96 14,618 69.04 21,174 47.03
(e}
4 Re 5,775 35.14 10,661 64.86 16,436 36,51
ojuy st 7406 <.0001
Fu £
138 37.20 233 62.80 371 0.82
o] 3}
nEsm =9 2,448 30.98 5,455 69.02 7,903 17.55
etn £
o 6,649 31.42 14,515 6858 21,164 47,01
o
4 ne 5,485 35.20 10,099 64.80 15,584 34.61
A+ H 9969  <.0001
7+ A 14,218 3315 28677 66.85 42,89 95.28
A 67 36.81 115 63.19 182 0.40
71 EF 435 22.37 1,510 77.63 1,945 4.32
73 A A e 7158  <.0001
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¥ 5 FHAZR wE AFARLe] Adutks EA
i AIZE
TAIZE o) 7A1ZF || gk Total )
i N=14.720 N=30302 N=45022 X Prvalue
N % N % N %
6664 3465 12569 6535 19233 4272
Z 6684 3174 14372 6826 21056 4677
s 1372 299 3361 4743 4733 1051
APy 29
294 77904 47801 <.0001
A 10470 3612 18518 6383 28983 64.39
Z 3273 2802 8410 7198 11683 2595
3 977 245 3314 7155 4351 9.66
ARG 24 (kg/m?) 9823 <0001
<185 4101 3648 7040 6352 11241 2497
185<<25 8283 3133 18152 6867 26435 5872
2%5< 233 3180 5010 6820 7346 1632
2% 3y 62814 <.0001
gth 11068 3656 19203 6344 30271 6724
3l 3652 2476 1109 7524 14751 3276
ol AlE ALE AE 314.48  <.0001
gth 13919 3392 27120 6608 41039  9LI5
3l 801 2011 31%2 7989 3983 885

shar, A, T1%AE, BAA] A

I &)

=1
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X6 THA FUvSd e duky 54
TR FuvEgt
W FE3} BEot EEE Total & Povalue
= N=10,149 N=14,706 N=20,167 N=45022
N(%) N(%) N(%) N(%)
ATEH 29
] 86341  <.0001
2 6,177(60.86)  7,892(53.67)  8818(43.72)  2287(50.84)
o]z} 3972(39.14)  6,814(46.33)  11,349(56.28)  22135(49.16)
&}l 820.38  <.0001
S8 64906395  8419(57.25)  9557(47.39)  24,466(54.34)
153w 3659(36.05)  6,287(42.75) 10,610(52.61)  20,556(45.66)
sl i 28874  <.0001
di e 7,186(70.81)  10,179(69.22)  13,359(66.24)  30,724(68.24)
aa 1774(17.48) 2,409(16.38)  3,026(15.00)  7,209(16.01)
ofdtnl  1,180(11.72)  2,118(14.40)  3,782(18.75)  7,089(15.75)
PRk 166.51 <.0001
A 4506(44.40) 5499(37.39)  8,051(39.92)  18,056(40.10)
% 3046(30.01)  4,721(32.10)  5900(29.26)  13,667(30.36)
a3 2597(2559)  4,486(30.50)  6,216(30.82)  13,299(29.54)
ALS]-AAA 2
A4 4263 <.0001
HEAl 4,286(42.23)  6,214(42.25)  9,037(44.81)  19,537(43.39)
FAEA 5034(49.60)  7,393(50.27)  9,771(48.45)  22,198(49.30)
A o 829(8.17) 1,099(7.47) 1,359(6.74) 3,287(7.30)
o3} o 5 547 0.0651
S 7342(72.34)  10590(72.01)  14,743(73.10)  32,675(72.58)
o5 2807(27.66)  4,116(27.99)  5424(26.90)  12,347(27.42)
ot %] 8t 8790  <.0001
Fea £¢ o3t 93(0.92) 139(0.95) 177(0.88) 409(0.91)
158w ¢ 1442(1421)  2300(14.64)  3,261(16.17)  7,003(15.55)
et &9 o]F 4760(46.90)  6,613(44.97)  9,801(48.60)  21,174(47.03)
A mE 3854(37.97)  5654(3845)  6,928(34.35)  16,436(36.51)
ojwy st 11647  <.0001
e £ o)t 83(0.82) 114(0.78) 174(0.86) 371(0.82)
25a ¢ 1595(15.72)  2,604(17.71)  3,704(18.37)  7,903(17.55)
st £ o] 4778(47.08)  6588(44.80)  9,798(4858)  21,164(47.01)
2 RE 3693(36.39)  5400(36.72)  6491(32.19) 15,584(34.61)
AT - 7895  <.0001
V=3 A 9781(96.37)  14,070(95.68)  19,044(94.43)  42,895(95.28)
SRk 38(0.37) 72(0.49) 72(0.36) 182(0.40)
= 330(3.25) 564(3.84) 1,051(5.21) 1,945(4.32)
73 A A el 309.70  <.0001
A 4976(49.03)  6,103(41.50)  8,154(40.43)  19,233(42.72)
= 4349(42.85)  7,196(4893)  9511(47.16)  21,056(46.77)
3} 824(8.12) 1407(957)  2502(12.41)  4,733(10.51)
AZ P o
FHA AZAA 154315  <.0001
A 7755(76.41)  9,901(67.33)  11,332(56.19)  28,988(64.39)
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36 FHA TSt g duby 54
T FHTEZ
P &ttt Hgolrt EZEsT Total @ Pvalue
v N=10,149 N=14,706 N=20,167 N=45022
N(%) N(%) N(%) N(%)
= 1,877(18.49) 3,305(25.87) 6,001(29.76)  11,683(25.95)
a} 517(5.09) 1,000(6.80) 2,834(14.05) 4,351(9.66)
A A& A (kg/m?®) 34.26 <.0001
<185 2,609(25.71) 3,619(24.61) 5,013(24.86)  11,241(24.97)
185<<25 5,736(56.52) 8,686(59.06) 12,013(59.57)  26,435(58.72)
25< 1,804(17.78) 2,401(16.33) 3,141(15.57) 7,346(16.32)
-7 A9 406.50 <.0001
ATk 7499(73.89) 10,121(68.82)  12,651(62.73)  30,271(67.24)
ATk 2,650(26.77) 4,585(31.18) 7516(37.27)  14,751(32.76)
ol AF AL AE 217.07 <.0001
ATk 9,568(94.28)  13,472(91.61)  17,999(89.25)  41,039(91.15)
ATH 581(5.72) 1,234(8.39) 2,168(10.75) 3,983(8.85)

S, AR, %A, LEAA e
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= ]
FHA AT
T10P oM~ 11IPM 0AM™ 1AM~ 2AM~
3AM™ Total
M HUPM  ~0AM 1AM 2AM  3AM -
W N= N= N= N= N= N= N= N= X
value
513 2760 6745 9334 12,188 9560 3922 45022
N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%)
ATA 29
3 65449 <.0001
o 300 1,690 3,984 5,086 5,898 4,277 1,652 22,887
A
v (58.48) (61.23) (59.07) (54.49) (48.39) (48.39) (42.12) (50.84)
o4} 213 1,070 2,761 4,248 6,290 5,283 2,270 22,135
A
(41.52) (38.77) (40.93) (45.51) (51.61) (55.26) (57.88) (49.16)
ahal 5356.87  <.0001
. 426 2,348 5,371 5,792 5715 3,513 1,301 24,466
3t
(83.04) (85.07) (79.63) (62.05) (46.89) (36.75) (33.17) (54.34)
L 87 412 1,374 3,542 6,473 6,047 2,621 20,556
35 3k
(16.93) (14.93) (20.37) (37.95) (53.11) (63.25) (66.83) (45.66)
T 391.24 <.0001
. 361 1,982 4,927 6,607 8,200 6,119 2,528 30,724
W F st
(70.37) (71.81) (73.05) (70.78) (67.28) (64.01) (64.46) (68.24)
83 449 1,065 1,471 2,014 1,546 581 7,209
w331
(16.18) (16.27) (15.79) (15.76) (16.52) (16.17) (14.81) (16.01)
69 329 753 1,256 1,974 1,895 813 7,089
o] 3}l
(13.45) (11.92) (11.16) (13.46) (16.20) (19.82) (20.73) (15.75)
sk A A 129.69 <.0001
/\1— 198 1,177 2,892 3,893 4,843 3,679 1,374 18,056
© (38.60) (42.64) (42.88) (41.71) (39.74) (38.48) (35.03) (40.10)
. 149 832 2,044 2,786 3,697 2,987 1,172 13,667
5
(29.04) (30.14) (30.30) (29.85) (30.33) (31.24) (29.88) (30.36)
_ 166 751 1,809 2,655 3,648 2,894 1,376 13,299
°
(32.36) (27.21D) (26.82) (28.44) (29.93) (30.27) (35.08) (29.54)
A3 -AAF 2.
2 175.83 <.0001
184 1,045 2,737 4,038 5,396 4,361 1,776 19,537
=2
(35.87) (3.89) (40.58) (43.26) (44.27) (45.62) (45.28) (43.39)
261 1,447 3,450 4579 5,888 4,627 1,946 22,198
FTAaREA
(50.88) (52.43) (51.15) (49.06) (48.31) (48.40) (49.62) (49.30)
68 268 588 717 904 572 200 3,287
A
(13.26) (9.71) (8.27) (7.68) (7.42) (5.98) (5.10) (7.30)
23} o] B 28.47 <.0001
e 348 2,027 4,979 6,851 8,797 6,924 2,749 32,675
ke]
- (67.84) (73.44) (73.82) (73.40) (72.18) (72.43) (70.09) (72.58)
_ 165 733 1,766 2,483 3,391 2,636 1,173 12,347
ohi- 8
(32.16) (26.56) (26.18) (26.60) (27.82) (27.57) (29.91) (27.42)
o} x| 8 16531 <.0001
8t £ 8 32 66 100 102 67 34 409
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= [e)
T A ZA ZE
“10P  1opM~  11PM OAM™ 1AM~ 2AM™
3AM™  Total
M 11IPM  “0AM 1AM 2AM 3AM P -
W N= N= N= N= N= N= N= N= X2
value
513 2,760 6,745 9,334 12,188 9,560 3,922 45,022
N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%)
olal (156 (1.16) (0.98) (1.07) (0.84) (0.70) (0.87) (0.91)
153t 89 462 1,051 1,496 1,877 1,443 585 7,003
o] (1735 (1674  (1558)  (1603) (15400 (1509 (1492 (1555
gt E4 160 1,110 3,048 4347 5871 4753 1885 21,174
o]} (Bl19) (40220 (4519 (657 @817 (4972)  (4806)  (47.03)
256 1,156 2,580 3,391 4338 3,207 1418 16436
T 25
(4990)  (41.88)  (3825)  (3633)  ($H59) (3449  (36.16)  (3651)
ojm1] &g 167.06  <.0001
Fu £ 12 29 79 7 82 65 28 371
o]zt (230 (1.05) (117 (0.81) (0.67) (0.68) (0.71) (0.82)
gkl 101 490 1,136 1,658 2,149 1,688 681 7,03
o] (1969 (1775 (1684  (1776)  (1763)  (1766)  (17.36)  (17.55)
gt E4 163 1,130 3,003 4,350 5,820 4726 18%2 21,164
o]k BLTD (4094  (4586)  (4660)  (47T5)  (4944)  (47.99)  (47.01)
237 1,111 2,437 3,250 4137 3,081 1,331 15,584
& BE
(4620)  (40.25)  (3613)  (3482)  (3394)  (3223)  (3394) (3461
AT 30.26 0.0026
B ) 490 2,661 6,472 8884 11568 9,086 3734 42805
7t 3
(9552) (9641  (9595)  (9518)  (9491)  (9504)  (9521)  (95.28)
) 4 13 26 44 38 40 17 182
1343
(0.78) (0.47) (0.39) (0.47) (0.31) (0.42) (0.43) (0.40)
B 19 6 247 406 582 434 171 1,945
7
& (3.70) (3.12) (3.66) (4.35) (478) (454) (4.36) (4.32)
73 A A 2 E) 59.30 <.0001
28 1,235 3,048 3,963 5,206 3938 1615 19233
S (44 475 (4519)  (4246) (4271  (4L19)  (4L18)  (4272)
= 215 1,243 3,073 4371 5,714 4616 1824 21,056
=
(4191)  (4504)  (4556)  (46.83)  (46.88)  (4828)  (4651)  (46.77)
5 70 282 624 1,000 1,268 1,006 483 4733
Ke)
(1365) (10220 (9250 (1071  (1040) (1052  (1232)  (1051)
iRAL R =R
FHA 71707 66255  <.0001
P 2,019 4785 6,286 7,770 5,662 2,111 28,988
© (69200 (7315 (7094  (6735)  (6375)  (5923)  (5382)  (64.39)
= 117 575 1528 2,287 3,227 2,750 1,199 11,683
=
(2281)  (2083)  (2265)  (2450)  (2648)  (2877)  (3057)  (25.95)
) 41 166 432 761 1,191 1,148 612 4,351
Ke)
(7.99) (6.01) (6.40) (8.15) (977 (120D  (1560)  (9.66)
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7. FUA AT ohe g Sy
T A ZA ZE
“10P  1opM~  11PM OAM™ 1AM~ 2AM™
3AM™  Total
M 11IPM  “0AM 1AM 2AM 3AM P -
W N= N= N= N= N= N= N= N= X2
value
513 2,760 6,745 9,334 12,188 9,560 3,922 45,022
N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%)
AA7F A4 (kg/m?) 11815  <.0001
185 149 810 1,903 2,321 2,968 2,203 887 11,241
72004 (2935) (2821 (2487  (2435)  (2304)  (2262) (2497
270 1,501 3,789 5415 7,291 5,794 2375 26435
185<<25
(52.63)  (5438)  (5617)  (5801)  (59.82)  (6061)  (6056)  (58.72)
o 94 449 1,053 1,598 1,929 1,563 660 7,346
<
(1832)  (1627)  (1561)  (17.12)  (1583)  (1635)  (1683)  (16.32)
o= A 94123 <.0001
- 418 2,185 5,166 6,542 7,924 5,833 2203 30271
b (8148)  (7917)  (7659) (7009  (6501)  (61.01)  (56.17)  (67.24)
ot 9% 575 1,579 2,792 4,264 3,727 1,719 14,751
- (1852)  (20.83)  (2341)  (2091)  (3499)  (3899)  (4383)  (32.76)
ol AlE ALS AE 57803  <.0001
e 499 2,665 6,433 8623 11055 842 3339 41,039
E (9721 (9656)  (9537)  (9238)  (90.70)  (8813)  (8514)  (9LI5)
oo 14 9% 312 711 1,133 1,135 583 3,083
T em (3.44) (4.63) (7.62) (0300 (1187  (14.86)  (8.85)

"Bt AL, 71%AL BEAH X
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ghde] o] ‘BIFESPR S iR 10PMo]Adl] A Ak
2.28%(63™)o] 21 21} 3AMC]$ FHA F 3=t Aol A
B 75.42%(2,958 ) o] 2 o}

FHA AR FEAZE Alolole BAFOR fond A¥Es BT
(P<.0001). 10PMel A FHA Ztabi= Aol A @A zko] TAIZF o] A<l &)
A2 99.42%(51078) el A o1F 2AMe] +
b o149l 2 0%(09)ol ATk k=
old FHAFEE AR A= 0.58%((3%) o] ot 2AMel A 3AMA}o] ol
FHAFSE A BAMOI A FHAIF S RS BF Ak 7
Jgte 2345 2tk 2AMol A 3AM Ato] =W Al &Sk o)A}
% 100%(9,548%), 3AMelS FHA = dIdA F 100%(3,8967) o] T

>
)
=)
=

(o]
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¥ 8 FHAIFAIZEY g FAA FHvE7a Az
A F A E
iopM~ 1IPM 0AM™ 1AM~ 2AM™
~10P. 3AM™  Total
1IPM  “0AM 1AM 2AM  3AM P
W N= N= N= N= N= = N= N= x>
value
513 2760 6,745 9334 12188 9560 3922 45022
N(%) N(%) N N(%) N(%) N(%) N(%) N(%)
FHY FUAREH 8234.44  <.0001
R 339 1546 2749 2426 2,008 846 235 10,149
&9
(66.08) (56.01) (40.76) (25.90) (16.48) (885 (232) (22.54)
o 111 818 2489 3678 4337 2544 729 14,706
H o
° (21.64) (2964) (3690) (39.40) (3558) (2661) (1859) (32.66)
. 63 396 1507 3230 5843 6170 2958 20,167
B8t
(12.28) (14.35) (22.34) (3460) (47.94) (6454) (7542) (14.67)
FHAZH 2832352 <.0001
510 2,693 6009 4,852 656 0 0 14,720
TAIZE o)A
(99.42) (9957) (89.09) (51.98) (538)  (0.00) (0.00) (32.70)
3 67 736 4482 11532 9560 3922 30,302
7AIZE w vk
(058) (243) (1091) (48.02) (9462 (100.0) (100.0) (67.30)
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3. #AAR YT 45 AN

FHdPFI FHEHAZE] AHFAAES 29 TA g FERAH Y
(Unadjusted Model)Z} Q1584 @RI(AdH, g, gu &, A4 F
A3 B4 23 (Adjusted Model) 2742 23t £4 Al 471#] 9

PP FHAZEY HAAdS 247 R FAS Al S

2 2N 7ro] A AL Tl A 1.55M(95% CI 1.24-1.66), A A Eo| e AA 2%
Aol el m) A o] 15781(95% CI 1.49-1.65)% WA 7ko] 7A17F 1]

A 1.8191(95% CI 1.73-1.89), 7}
vl sl ‘A3 'kl A 1.38¥1(95% CI 1.27-1.50), Z=rtEE ARE AZFel A= 2}
EES TALE B2 83 2413 vlRk AL HE) sk 2413 o] ALY
oA 1.4080(95% CI 1.30-1.51), AAEEoAE AADE Aol 13
nl A o] 1.12¥1(95% CI 1.06-1.19)= A Zro] 7A[ZF wnked @ =n|7}
SAACE fFem e = ATHGE 9).
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¥ 9. 7 FURAET FEAD TAL Wwe Buy g w4
FHAAZE TAZE v
W Model 1 (Unadjusted model) Model 2 (Adjusted model)
OR 95% CI OR 95% CI
27k E A F
w4 # 1.0 1.0
AF 2.01 1.93-2.09 1.81 1.73-1.89
7tees 45
w4 # 1.0 1.0
A4 1.34 1.24-1.45 1.38 1.27-1.50
2mEE AFEAZE
WALS 5 24 7hw Rt 1.0 1.0
2A1 ko) 1.55 1.45-1.66 1.40 1.30-1.51
A A g5
A 1.0 1.0
kR 1.57 1.49-1.65 1.12 1.06-1.19
OR : odds ratio, 95% CI : 95% Confidence Interval
Model 1 : x4 28
Model 2 @ Q184 Ql(AH, sta, shal 44, TP 4) BA
V1A FUAEAE 225 UL BEd EARAS SUheR nr 2 Ades
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4. THAIAET TA A} FHEATY #EA

) FENEAE SADAS FRAAY BAA
AT g FAAA AT WAAN S HA, G SR HH, AvpEE
Ao

~

RS AIRE AARE Sl sAEA ] eE 004 47] 5wt e urdl
Uo7l AHE ShE oA A9 0.14%(647) = Ao FAA A el o

%ol gl 0/ ANE NFow 57 BAaT, FUADAT FADANT} 0

S5 EellA FHATAET FABS} FHAe] BEAAS B A QT
A g Modell el A= 5714
"o sE A 01 el vl 1] 9ol A 1.4281(95% CI
0.81-2.48), 27 F91E sk ol A 1.991(95% CI 1.11-327), 371 BHE A
of at= ol A 24591(95% CI 1.43-421), 47 S ®Fate oA 4.02
1} (95% CI 2.34-6.90)2 ¥olx&= FFdS Bt

AT agl, AR AAA QA S, thEst o F AAA GE, FA FH)S
A Model 214 % 57H4] A ds 5 A% o424 @42 el Hl&)] 1
A BTl A 1.46W1(95% CI 0.83-2.54), 271 S sh= ol Al 1.969H(95%
CI 1.14-3.36), 37} 915 Aol 3k ol 254u1(95% CI 1.48-4.36), 470
P2 BE s oA 416W(95% CI 242-7.14)F EolAe= AFHS B

o

2
fo
ro,
o

%
ol
El
o
El
-4
e
.
s
oX,
X
1o
o

l

QATEA 20l A1E A 291, AFAe 9Q(FHA AFAA, ALFAF,
&% A%, B AF LS AL BAT Model 3ANAE 5744 FH9H A
F W AR Sk @ ol W & A BAE I Tl L46W(95% Cl
0.83-2.57), 271 W& st wollAl 1.299(95% CI 1.11-3.32), 37 A& =
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o

O
[«

Ao &= ol A 244¥1(95% CI 1.41-4.21), 47) BYPYS EFste= ol A
3.799(95% CI 2.19-655)% HolAl= A HITHE 10).

FRAAADE BB AFelA 0hsh 14 RS FA ES AHe
A4 BROIA FUNAAE FAA S Sz BAYS B A, Q

-
.
)
ko
r O

(4, g, stuE, st A A)S Al Modellel A= 4714
THAEYEF ¢ A= oA FAY AR Al el HlE 2709 A
A= sk Tl A 1.3781(95% CI 1.18-1.58), 37] Y E FAlol = ol A
L7790(95% CI 154-2.03), 471 @915 FAlel sk oA 2.899(95% CI
251-333)% EAH o R §oustA =9t}

77814 88l AL AAA QQU(A Y, tHEst oA, AAA dH, FA dH)=
EAIEE Model 2014 % 4714 FHAE A F T ¢ 7HA % oA LAY & iRk
Aol w2718 BAFES ek wel A 1.38¥1(95% CI 1.91-1.60), 3
Mo BAASE st oA 1.798(95% CI 1.56-2.06), 47 &%E =% A
of &t ol A 2.93u1(95% CI 254-3.38)% EAA R Fojn|slA =),

AT 291, A AAH 290, AZAE LAGFHH AFAA, ALFAZL,

F 4%, 2 AE g 28)S FAT Model VA% 4744 FANGDE
F WA A AL DAY AdE 2ol vs 2] 45 s ol
1.38¥1(95% CI 1.16-156), 37/} A& sAlol sk wellA 1.7191(95% CI
1.49-197), 4788 BE FHARAAEE FAld st oA 2.669(95% CI

230-3.072 EAA R Fon A =grHE 11).
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% 10. 7HLE8 s sAAAGET) THAIZE TAT vvke] By
i AZE 7A 7wk
W Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI
=93 85 (Sleep Risk Behavior) A& ¢ 714
0 1.00 1.00 1.00
1 1.42 0.81-2.48 1.46 0.83-2.54 1.46 0.83-2.57
2 1.90 1.11-3.27 1.96 1.14-3.36 1.92 1.11-3.32
3 2.45 1.43-4.21 2.54 1.48-4.36 2.44 1.41-4.21
4 4.02 2.34-6.90 4.16 2.42-7.14 3.79 2.19-6.55

OR : odds ratio, 95% CI : 95% Confidence Interval

Model 1 @ 1537 a(QH, 3, st -8, A 4) FA

Model 2 @ 1532 &1, ARS]-ZA 2 Q1A S, vkt o5, AAA e, 7 FE) FA

Model 3 1 784 a3, A8l FAA 29, AFAR A(FHA AFAA, ADAFAF, §F AY, D AF AL
A%) £

% 1l ¥ s sA AT THAZE TAZT vnke] 34
T Az 7TAZE vk
W Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI
93 8 %=(Sleep Risk Behavior) SA138Y 7l
0,1 1.00 1.00 1.00

2 1.37 1.18-1.58 1.38 1.91-1.60 1.38 1.16-1.56

3 1.77 1.54-2.03 1.79 1.56-2.06 1.71 1.49-1.97

4 2.89 2.51-3.33 2.93 2.54-3.38 2.66 2.30-3.07

OR : odds ratio, 95% CI : 95% Confidence Interval

Model 1 : Q1584 Ql(H, sta, shal 44, T4 4) FA

Model 2 @ 177314 291, AHS]-AAA aQN(A 9, tHEs of 7 A= e, +7 o) A

Model 3 @ 184 a2l ARS- A4 o<, AZ e A(FAH AZAA, AMALFAF, 5 4P, Sl AF AHE
BE) BA
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2) FHNARAAT FAFNURFIG FHAT FHAA AR 4
o #HGE FATAE rojA AN

S AFsgan. AR 2 Wl B4 gl 24 23 (Unadiusted
model) ¥ Q17784 @Ql(stul, g 3, S A)S AT Y (Adjusted
model) 27}A] & FF{F3FA T}
G FHAFA TS A FAY AN st A$E 7IF 2 & Model 1
A FAAFAFTE 278 A s P =8 1.3881(95% CI 1.17 -
1.63), 370 Aol & A% e=n 1.9081(95% CI 1.63-2.23), 47} E5F &
749 34200(95% CI 291-4.02)°]% ol BAHoZ Fo3t AxE Bk
Model 204 += FHLAIYES 34 LAY T s A5 7oz
AFHYFS 2/ FA ke A e =H 1.3681(95% CI 1.14 - 1.63), 37K
Aol B9 e =u] 1.69¥1(95% CI 1.43-2.01), 471 =% &= 4 2.684)
(95% CI 2.25-320)2 E5F f+o|atA =3kth
oS FUPAFTS A FAY Y e BE 71F2E Model 1
A= FHALYES 270 T = 4 2=n 1514(95% CI 1.19 -
1.93), 370 BAlol 3 A9 @ =mu] 225u1(95% CI 1.78-2.83), 470 =% &
8% 4279(95% CI 3.38-540)0% frolatAl = Arh. Model 2614 W& Y
TS A @AY Y st A9E VIee® FuddEsSs 27 FA0 3t

749 ©=H] 1.41W(95% CI 1.09 - 1.81), 37} & Alel & 5 9=H] 1.694)
(95% CI 1.52-2.46), 47] B 3t A 32841(95% CI 257-4.19)% <18
UHE 12).

i

i

1

O
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iy

¥ 12 509 d9E SAB FUAE 7AZ v ey AR 24

ZW AR 7ARE v

H 4 N(%) Model 1 (Unadjusted model) Model 2 (Adjusted model)
OR 95% CI OR 95% CI
193 35 (Sleep Risk Behavior) &A139] 7<=
Tk 22,887(100)
0,1 297(1.34) 1.00 1.00
2 2323(10.49) 1.38 1.17-1.63 1.36 1.14-1.63
3 10,920(49.33) 1.90 1.63-2.23 1.69 1.43-2.01
4 8,595(38.83) 3.42 2.91-4.02 2.68 2.25-3.20
SRR 22,135(100)
0,1 671(2.93) 1.00 1.00
2 4,184(18.28) 1.51 1.19-1.93 1.41 1.09-1.81
3 10,981(47.98) 2.25 1.78-2.83 1.93 1.52-2.46
4 7,051(30.81) 4.27 3.38-5.40 3.28 2.57-4.19

OR : odds ratio, 95% CI : 95% Confidence Interval
Model 1 : #3134 =g

Model 2 : 91784 £.Q1(3han, st 7, o447

i

) BA
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o]/ 62.5%,
48.65%6 (A A ZF A

s

-

R

oA
o] 35.29%, THAITE TAIZE WIRE 64.71%), 470 <]

e

.

-

&t

0.14%(FHAI ZF 7TA]
[}

-

HAZE TAIZE wRE 46.02%), 2709 A9

14.45% (A ZE TAZE o] 45.29%, G AIRE TA]

07hQ1 w7k

TAIZF \ Rk 37.5%), 174 €]

P
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ABSTRACT

Association between Sleep Duration and co-occurrence of High
Caffeine and Sugar-Sweetened beverage Consumption,

Smartphone Usage Time, and Physical Activity in Adolescents

. Using data from the Korea Youth Risk Behavior Survey 2022

Seoyoung Sohn
Graduate School of Public Health

Yonsei University

(Directed by Professor Heejin Kim, M.D., Ph.D.)

Consumption of high-caffeine beverages and sugar—-sweetened beverages,
smartphone usage time, and lack of physical activity can have a negative
impact on sleep duration in adolescents. The purpose of this study is to
determine the relationship between sleep duration and the co-occurence of
consumption of high-caffeine beverages, consumption of sugar-sweetened
beverages, smartphone usage time, lack of physical activity in adolescents.

Data from the 18th Korea Youth Risk Behavior Survey(2022) was used,
and the number of study subjects was 45022. Among the sleep risk
behaviors, 0.14%6 of subjects performed 0 acts, 2.01% performed 1 act,
14.45% performed 2 acts, 48.65% performed 3 acts, and 34.75% engaged in

all four behaviors simultaneously.
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In a model controlled by demographic, social, economic, and health
behavior factors, the relationship between simultaneous sleep risk behaviors
and sleep duration of less than 7 hours was analyzed. The group that does
not engage in any sleep-risk behaviors and the group that engages in only
one activity are combined as the baseline. Compared to the baseline, the
odds ratio for engaging in two sleep risk behaviors was 1.38 (95% CI
1.16-1.56). For three simultaneous sleep risk behaviors, the odds ratio
increased to 1.71 (95% CI 1.49-1.97), and for performing all four sleep risk
behaviors, the odds ratio rose to 2.66 (95% CI 2.30-3.07).

This indicates that the more simultaneous sleep-risk behaviors
adolescents engage in, the more likely they are to experience insufficient

sleep duration.

[Keyword] high-caffeine beverage, sugar sweetened beverage, smartphone

usage, physical acivity, co—occurrence, sleep duration
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