	TABLE 1 The participating rate during the survey
	
	

	　
	2013 (yr)
	2014
	2015
	2016
	2017
	2018
	2019

	Targeted adolescents numbers
	75,149
	74,167
	70,362
	67,983
	64,991
	62,823
	60,100

	Participated adolescents numbers
	72,435
	72,060
	68,043
	65,528
	62,276
	60,040
	57,303

	Response rate (%)
	96.4
	97.2
	96.7
	96.4
	95.8
	95.6
	95.3

	Diagnosis of Asthma
	
	
	
	
	
	
	

	  Total (%)
	9.4
	9.2
	8.8
	9.1
	8.8
	8.7
	7.2

	  Male (%)
	10.4
	10.4
	10.1
	10.3
	9.8
	9.7
	7.9

	  Female (%)
	8.3
	7.8
	7.5
	7.8
	7.7
	7.5
	6.4















	TABLE 2 General characteristics, dietary habit, and oral health behavior of study subjects

	
	Presence of asthma
	

	　
	No
(n=363,003)
	Yes
(n=34,067)
	P-value

	Sex
	
	
	<0.001

	Female
	182,500 (49.30)
	14,696 (42.00)
	

	Male
	180,503 (50.70)
	19,371 (58.00)
	

	Grade
	
	
	<0.001

	Middle school
	177,431 (45.74)
	16,991 (47.07)
	

	High school
	185,572 (54.26)
	17,076 (52.93)
	

	Subjective economic state
	
	
	<0.001

	High
	131,998 (36.76)
	12,884 (38.32)
	

	Middle
	173,622 (47.60)
	15,261 (44.63)
	

	Low
	57,383 (15.64)
	5,922 (17.05)
	

	Academic achievement
	
	
	<0.001

	High
	138,484 (37.93)
	13,724 (40.06)
	

	Middle
	104,540 (28.95)
	9,415 (27.78)
	

	Low
	119,979 (33.13)
	10,928 (32.16)
	

	Residential type
	
	
	0.007 

	  With parents
	345,637 (95.82)
	32,276 (95.49)
	

	  Without parents
	17,366 (4.18)
	1,791 (4.51)
	

	Breakfast consumption
	
	
	0.100 

	< 2 times/week
	80,098 (21.98)
	7,376 (21.56)
	

	≥ 2 times/week
	282,905 (78.02)
	26,691 (78.44)
	

	Vigorous exercise >20min/week
	
	
	<0.001

	   None
	89,749 (25.14)
	7,686 (22.71)
	

	   Occasional
	193,625 (53.53)
	18,394 (54.43)
	

	   Frequent
	79,629 (21.32)
	7,987 (22.87)
	

	Current drinking
	
	
	<0.001

	No
	307,569 (84.29)
	28,321 (82.69)
	

	Yes
	55,434 (15.71)
	5,746 (17.31)
	

	Current smoking
	
	
	<0.001

	No
	338,364 (92.95)
	31,265 (91.50)
	

	Yes
	24,639 (7.05)
	2,802 (8.50)
	

	Subjective healthiness
	
	
	<0.001

	  Healthy
	261,919 (71.97)
	21,554 (63.39)
	

	  Average
	79,381 (21.98)
	9,040 (26.49)
	

	  Unhealthy
	21,703 (6.06)
	3,473 (10.12)
	

	Perceived stress
	
	
	<0.001

	  Often
	137,962 (38.02)
	14,341 (42.00)
	

	  Sometimes
	154,473 (42.77)
	13,901 (40.97)
	

	  Rare
	70,568 (19.21)
	5,825 (17.04)
	

	Depression
	
	
	<0.001

	No
	269,451 (74.11)
	23,561 (69.24)
	

	Yes
	93,552 (25.89)
	10,506 (30.76)
	

	Suicidal ideation
	
	
	<0.001

	No
	317,679 (87.47)
	28,638 (84.18)
	

	Yes
	45,324 (12.53)
	5,429 (15.82)
	

	Suicidal attempts
	
	
	<0.001

	No
	353,791 (97.49)
	32,710 (96.12)
	

	Yes
	9,212 (2.51)
	1,357 (3.88)
	　


NOTE. Survey data were weighed for statistical representation of the general population on the basis of the sample design. The chi-square test was applied to determine statistical differences between categorical data, and the independent t-test was used for continuous variables.























	[bookmark: _GoBack]TABLE 3 Comparisons of sleep-related variables between subjects with and without asthma

	
	Presence of asthma
	

	　
	No
(n=363,003)
	Yes
(n=34,067)
	P-value

	Sleep satisfaction
	
	
	<0.001

	    enough
	91,459 (24.67)
	8,233 (23.76)
	

	    a little
	118,696 (32.71)
	10,731 (31.62)
	

	    not enough
	152,848 (42.62)
	15,103 (44.61)
	

	Week day
	
	
	

	Sleep time
	
	
	<0.001

	<21:00
	517 (0.12)
	38 (0.11)
	

	21:00-22:00
	4,522 (1.05)
	408 (1.05)
	

	22:00-23:00
	27,353 (6.53)
	2,509 (6.52)
	

	23:00-24:00
	77,754 (20.05)
	7,123 (19.64)
	

	24:00-1:00
	90,269 (24.99)
	8,271(24.47)
	

	1:00-2:00
	90,940 (26.05)
	8,475 (25.63)
	

	≥2:00
	71,648 (21.20)
	7,243 (22.59)
	

	Wake-up time
	
	
	<0.001

	<5:00
	1,136 (0.31)
	151 (0.42)
	

	5:00-6:00
	14,280 (3.61)
	1,457 (3.86)
	

	6:00-7:00
	138,762 (38.09)
	13,025 (38.07)
	

	7:00-8:00
	191,563 (52.82)
	17,660 (51.95)
	

	≥8:00
	17,262 (5.16)
	1,774 (5.70)
	

	Sleep duration, hour
	6.92 ± 1.43
	5.58 ± 1.81
	<0.001

	Weekend day
	
	
	

	Sleep time
	
	
	0.031

	<21:00
	693 (0.17)
	67 (0.17)
	

	21:00-22:00
	2,800 (0.66)
	277 (0.71)
	

	22:00-23:00
	15,501 (3.81)
	1,516 (4.05)
	

	23:00-24:00
	47,778 (12.23)
	4,405 (12.21)
	

	24:00-01:00
	75,826 (20.55)
	7,005 (20.27)
	

	01:00-02:00
	76,043 (21.38)
	6,907 (20.74)
	

	≥02:00
	144,362 (41.18)
	13,890 (41.84)
	

	Wake-up time
	
	
	<0.001

	<7:00
	23,849 (6.31)
	1,477 (4.00)
	

	7:00-8:00
	40,311 (10.85)
	4,020 (11.61)
	

	8:00-9:00
	76,778 (21.07)
	7,275 (21.60)
	

	9:00-10:00
	77,119 (21.45)
	7,014 (20.68)
	

	10:00-11:00
	68,036 (18.95)
	7,203 (21.26)
	

	≥11:00
	76,910 (21.36)
	7,078 (20.85)
	

	Sleep duration, hour
	8.21 ± 2.91
	9.11 ± 2.75
	<0.001

	Average sleep duration, hour
	7.29 ± 1.45
	6.59 ± 0.94
	<0.001

	Average sleep duration
	
	
	<0.001

	 <5hr
	25,908 (7.61)
	2,831 (8.61)
	

	5~6hr
	62,748 (18.23)
	6,068 (18.63)
	

	6~7hr
	91,785 (25.98)
	8,690 (26.00)
	

	7~8hr
	90,880 (24.55)
	8,168 (23.83)
	

	8~9hr
	61,128 (15.82)
	5,419 (15.00)
	

	≥9hr
	30,554 (7.81)
	2,891 (7.90)
	

	Weekend-weekday differences, hour
	2.29 ± 0.01
	3.13 ± 0.01
	<0.001

	Weekend catch-up sleep
	
	
	<0.001

	≤0hr
	57,512 (15.46)
	4,776 (14.29)
	

	0-1
	68,799 (18.84)
	5,593 (17.29)
	

	1-2
	80,309 (22.36)
	6,245 (19.54)
	

	>2
	156,383 (43.34)
	17,453 (48.88)
	

	Average sleep duration: (week day sleep duration x 5+ weekend day sleep duration x 2)/7, 
	

	Weekend catchup sleep: weekend day sleep duration-week day sleep duration
	























	TABLE 4 Odds ratio for suicidal ideation among adolescents with asthma　

	
	Suicidal ideation

	　
	Model 1
	P-vale
	Model 2
	P-vale
	Model 3
	P-vale

	Sleep satisfaction
	
	
	
	
	
	

	    enough
	Reference
	
	Reference
	
	Reference
	

	    a little
	1.44 (1.39-1.49)
	<0.001
	1.39 (1.35-1.44)
	<0.001
	1.06 (1.02-1.10)
	0.002

	    not enough
	2.47 (2.39-2.56)
	<0.001
	2.30 (2.22-2.38)
	<0.001
	1.21 (1.16-1.25)
	<0.001

	Average sleep duration
	
	
	
	
	
	

	    <5hr
	1.80 (1.72-1.87)
	<0.001
	1.87 (1.79-1.95)
	<0.001
	1.37 (1.30-1.43)
	<0.001

	5~6hr
	1.29 (1.25-1.33)
	<0.001
	1.35 (1.31-1.40)
	<0.001
	1.15 (1.11-1.19)
	<0.001

	6~7hr
	1.15 (1.12-1.19)
	<0.001
	1.17 (1.14-1.21)
	<0.001
	1.09 (1.05-1.12)
	<0.001

	7~8hr
	Reference
	
	Reference
	
	Reference
	

	8~9hr
	0.92 (0.89-0.96)
	<0.001
	0.92 (0.89-0.95)
	<0.001
	0.99 (0.95-1.03)
	0.613

	≥9hr
	0.90 (0.86-0.95)
	<0.001
	0.93 (0.88-0.97)
	0.002
	0.97 (0.92-1.02)
	0.200 

	Weekend catch-up sleep
	
	
	
	
	
	

	≤0hr
	Reference
	
	Reference
	
	Reference
	

	0-1
	0.84 (0.81-0.87)
	<0.001
	0.88 (0.85-0.91)
	<0.001
	0.93 (0.89-0.97)
	0.001 

	1-2
	0.79 (0.77-0.82)
	<0.001
	0.83 (0.80-0.86)
	<0.001
	0.89 (0.86-0.93)
	<0.001

	>2
	0.84 (0.82-0.87)
	<0.001
	0.86 (0.83-0.88)
	<0.001
	0.88 (0.86-0.93)
	<0.001

	Presence of asthma
	
	
	
	
	
	

	No
	Reference
	
	Reference
	
	Reference
	

	Yes
	1.31 (1.27-1.36)
	<0.001
	1.30 (1.25-1.34)
	<0.001
	1.09 (1.05-1.14)
	<0.001


Abbreviations: OR, odds ratio; CI, confidence interval.                          
NOTE. After the selection of significant covariates, univariate and multivariate logistic regression analyses were performed to identify the associated factors for suicidal ideation in adolescents with asthma. Model 1 adjusted for sex and grade; Model 2 adjusted for Model 1 variables + socioeconomic variables (residential type, socioeconomic state, and academic achievement) and health-related behavioral variables (breakfast skipping, smoking, alcohol drinking, and vigorous exercise); and Model 3 adjusted for Model 2 variables + psychological variables (perceived status of health, perceived level of happiness, perceived frequency of stress, and experience of depressive symptoms).

