Supplementary Table S8. Development-sample split balance and internal consistency of study scales
(A). Balance between the training and internal algorithm-selection hold-out subsets
	Variables
	Total sample
(n = 400)
	Training set
(n = 280)
	Internal algorithm-selection hold-out
(n = 120)
	Statistic
	P value

	Age, median (Q1, Q3)
	43.50 (36.00, 54.00)
	42.00 (36.00, 53.00)
	44.00 (36.00, 54.50)
	Z=-0.54
	0.587

	Gender, n (%)
	
	
	
	χ²=0.94
	0.333

	Male
	362 (90.50)
	256 (91.43)
	106 (88.33)
	
	

	Female
	38 (9.50)
	24 (8.57)
	14 (11.67)
	
	

	Education level, n (%)
	
	
	
	χ²=2.63
	0.269

	Primary school
	119 (29.75)
	79 (28.21)
	40 (33.33)
	
	

	Junior high school
	115 (28.75)
	87 (31.07)
	28 (23.33)
	
	

	High school and above
	166 (41.50)
	114 (40.71)
	52 (43.33)
	
	

	Marital status, n (%)
	
	
	
	χ²=1.58
	0.663

	Married
	239 (59.75)
	162 (57.86)
	77 (64.17)
	
	

	Unmarried
	72 (18.00)
	53 (18.93)
	19 (15.83)
	
	

	Divorced
	56 (14.00)
	40 (14.29)
	16 (13.33)
	
	

	Widowed
	33 (8.25)
	25 (8.93)
	8 (6.67)
	
	

	Per capita monthly income, yuan, n (%)
	
	
	
	χ²=2.46
	0.483

	<3000
	171 (42.75)
	119 (42.50)
	52 (43.33)
	
	

	3000–5000
	67 (16.75)
	43 (15.36)
	24 (20.00)
	
	

	5000–8000
	113 (28.25)
	80 (28.57)
	33 (27.50)
	
	

	>8000
	49 (12.25)
	38 (13.57)
	11 (9.17)
	
	

	BMI, n (%)
	
	
	
	χ²=0.53
	0.769

	Normal
	86 (21.50)
	58 (20.71)
	28 (23.33)
	
	

	Overweight
	107 (26.75)
	74 (26.43)
	33 (27.50)
	
	

	Obese
	207 (51.75)
	148 (52.86)
	59 (49.17)
	
	

	Smoking status, n (%)
	
	
	
	χ²=0.06
	0.971

	Never
	107 (26.75)
	75 (26.79)
	32 (26.67)
	
	

	Former
	143 (35.75)
	101 (36.07)
	42 (35.00)
	
	

	Current
	150 (37.50)
	104 (37.14)
	46 (38.33)
	
	

	Alcohol consumption, n (%)
	
	
	
	χ²=0.27
	0.872

	Never
	104 (26.00)
	72 (25.71)
	32 (26.67)
	
	

	Occasional
	90 (22.50)
	65 (23.21)
	25 (20.83)
	
	

	Daily
	206 (51.50)
	143 (51.07)
	63 (52.50)
	
	

	Coffee consumption, n (%)
	
	
	
	χ²=2.89
	0.235

	Almost no consumption
	226 (56.50)
	152 (54.29)
	74 (61.67)
	
	

	Occasional consumption
	23 (5.75)
	19 (6.79)
	4 (3.33)
	
	

	Frequent consumption
	151 (37.75)
	109 (38.93)
	42 (35.00)
	
	

	Physical activity status, n (%)
	
	
	
	χ²=1.84
	0.399

	Rare
	194 (48.50)
	142 (50.71)
	52 (43.33)
	
	

	Occasional
	163 (40.75)
	109 (38.93)
	54 (45.00)
	
	

	Regular
	43 (10.75)
	29 (10.36)
	14 (11.67)
	
	

	Hypertension, n (%)
	
	
	
	χ²=0.03
	0.860

	Yes
	226 (56.50)
	159 (56.79)
	67 (55.83)
	
	

	No
	174 (43.50)
	121 (43.21)
	53 (44.17)
	
	

	Diabetes, n (%)
	
	
	
	χ²=0.57
	0.452

	Yes
	46 (11.50)
	30 (10.71)
	16 (13.33)
	
	

	No
	354 (88.50)
	250 (89.29)
	104 (86.67)
	
	

	Heart disease, n (%)
	
	
	
	χ²=0.10
	0.756

	Yes
	73 (18.25)
	50 (17.86)
	23 (19.17)
	
	

	No
	327 (81.75)
	230 (82.14)
	97 (80.83)
	
	

	Cerebrovascular disease, n (%)
	
	
	
	χ²=0.01
	0.914

	Yes
	82 (20.50)
	57 (20.36)
	25 (20.83)
	
	

	No
	318 (79.50)
	223 (79.64)
	95 (79.17)
	
	

	Hyperlipidemia, n (%)
	
	
	
	χ²=0.47
	0.493

	Yes
	140 (35.00)
	101 (36.07)
	39 (32.50)
	
	

	No
	260 (65.00)
	179 (63.93)
	81 (67.50)
	
	

	OSA duration, median (Q1, Q3)
	15.00 (10.00, 20.00)
	15.00 (10.00, 23.00)
	15.00 (10.00, 20.00)
	Z=0.15
	0.879

	AHI, median (Q1, Q3)
	27.10 (21.25, 45.45)
	27.10 (21.25, 45.00)
	26.85 (21.35, 47.05)
	Z=0.26
	0.795

	OSA severity, n (%)
	
	
	
	χ²=0.04
	0.979

	Mild
	78 (19.50)
	55 (19.64)
	23 (19.17)
	
	

	Moderate
	175 (43.75)
	123 (43.93)
	52 (43.33)
	
	

	Severe
	147 (36.75)
	102 (36.43)
	45 (37.50)
	
	

	ODI, median (Q1, Q3)
	24.55 (17.90, 41.40)
	24.65 (18.60, 41.40)
	24.35 (17.80, 42.40)
	Z=0.39
	0.693

	Total sleep time, median (Q1, Q3)
	408.35 (393.85, 480.00)
	408.80 (394.45, 479.00)
	407.15 (393.00, 498.00)
	Z=0.59
	0.554

	MSaO₂, median (Q1, Q3)
	92.80 (90.20, 94.10)
	92.60 (90.15, 94.10)
	93.25 (90.45, 94.20)
	Z=-1.06
	0.288

	LSaO₂, median (Q1, Q3)
	76.00 (66.50, 83.00)
	76.00 (66.50, 83.00)
	76.50 (66.50, 83.00)
	Z=-0.61
	0.543

	PHQ-9 total score, median (Q1, Q3)
	7.00 (4.00, 12.00)
	8.00 (4.00, 12.00)
	7.00 (3.00, 12.00)
	Z=0.90
	0.368

	GAD-7 total score, median (Q1, Q3)
	11.00 (6.50, 15.00)
	12.00 (7.00, 16.00)
	10.00 (6.00, 14.00)
	Z=1.77
	0.076

	ESS total score, median (Q1, Q3)
	12.00 (5.00, 15.00)
	12.00 (5.00, 15.50)
	12.00 (6.00, 15.00)
	Z=-0.57
	0.571

	CPSS-14 total score, median (Q1, Q3)
	34.00 (24.00, 44.00)
	33.00 (23.00, 43.00)
	36.00 (26.00, 46.00)
	Z=-1.14
	0.256

	SSRS total score, median (Q1, Q3)
	45.00 (25.00, 50.00)
	45.00 (24.50, 50.00)
	45.00 (26.00, 49.00)
	Z=0.64
	0.526

	PSQI total score, median (Q1, Q3)
	11.00 (5.00, 17.00)
	11.00 (5.00, 17.00)
	10.00 (6.00, 16.00)
	Z=0.07
	0.942

	Cognitive state, n (%)
	
	
	
	χ²=0.09
	0.762

	MCI
	131 (32.75)
	93 (33.21)
	38 (31.67)
	
	

	CN
	269 (67.25)
	187 (66.79)
	82 (68.33)
	
	


(B). Internal consistency of the multi-item scales
	Scale
	Construct
	No. of items/components
	Score range
	Training set
(n = 280)
	Internal algorithm-selection hold-out
(n = 120)
	External validation set
(n = 192)
	Pooled sample
(n = 592)

	PHQ-9
	Depressive symptoms
	9
	0–27
	0.923
	0.924
	0.921
	0.922

	GAD-7
	Anxiety symptoms
	7
	0–21
	0.940
	0.936
	0.932
	0.937

	ESS
	Daytime sleepiness
	8
	0–24
	0.952
	0.942
	0.952
	0.950

	CPSS-14
	Perceived stress
	14
	0–56
	0.982
	0.982
	0.982
	0.982

	SSRS
	Social support
	10
	12–66
	0.798
	0.766
	0.800
	0.793

	PSQI
	Sleep quality
	7 components
	0–21
	0.969
	0.960
	0.969
	0.967


[bookmark: _GoBack]Note. (A) evaluates the random split of the Changchun development sample. (B) reports Cronbach's alpha. Cronbach's alpha was calculated from item-level scores for PHQ-9, GAD-7, ESS, CPSS-14, and SSRS. For PSQI, reliability was calculated from the seven component scores; therefore, '7 components' is reported rather than '7 items'. The SSRS comprises 10 items and has a theoretical total-score range of 12–66. PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; ESS, Epworth Sleepiness Scale; CPSS-14, 14-item Chinese Perceived Stress Scale; SSRS, Social Support Rating Scale; PSQI, Pittsburgh Sleep Quality Index. OSA severity is included only for descriptive split-balance reporting and was excluded from feature selection and model development because it is derived directly from AHI.
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(91.43)
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33
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BMI,

n

(%)

?²

=0.53

0.769

Normal
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(21.50)
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(20.71)

28
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Overweight

107

(26.75)

74

(26.43)
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Obese

207
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(35.75)

101

(36.07)

42

(35.00)

Current

150

(37.50)

104

(37.14)

46
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consumption,

n

(%)

?²

=0.27

0.872

Never
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0.235
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(5.75)

19
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(37.75)
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(35.00)

Physical

activity

status,

n

(%)

?²

=1.84

0.399

Rare
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(48.50)

142

(50.71)

52

(43.33)

Occasional

163

(40.75)

109

(38.93)

54

(45.00)

Regular

43

(10.75)

29

(10.36)

14

(11.67)

Hypertension,

n

(%)

?²

=0.03

0.860

Yes

226

(56.50)
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(56.79)

67

(55.83)

No

174

(43.50)

121

(43.21)

53

(44.17)

Diabetes,

n

(%)

?²

=0.57

0.452

