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Markers AUC (95% CI) Sensitivity Specificity PPV (%) NPV (%)  Accuracy
(%) (%) %)
Urinary CLDN1 (ng/ml) 0.887 (0.811-0.964) 258.7 100.0 675 76.9 100 84.4
Plasma CLDNI (ng/ml) 0.724 (0.611-0.837) 359.41 622 75 729 643 68.4
Urinary CLDN2 (ng/ml) 0.779 (0.679-0.880) 17 100.0 425 653 100 724
Plasma CLDN2 (ng/ml) 0.676 (0.557-0.795) 19 85.6 425 617 733 64.9
Urinary CLDN3 (ng/ml) 0.828 (0.735-0.922) 383 100.0 56.1 711 100 789
Plasma CLDN3 (ng/ml) 0.665 (0.543-0.786) 165 70.3 575 64.1 642 641
Urinary CLDN1 + CLDN2 + CLDN3 0.906 (0.831-0.981) - 97.3 825 85.7 96.6 90.2
Plasma CLDN1 + CLDN2 + CLDN3 0776 (0.645-0.878) - 95.5 525 68.5 915 74.8
Plasma CLDN3 + urinary CLDN3 0.872 (0.786-0.959) - 95.5 525 68.5 915 748

Cutoff values were selected based on Youden's index.
AUC, area under the receiver operating characteristic curve; CI, confidence interval; OSA, obstructive sleep apnea; PPV, positive predictive value; NPV, negative predictive value.
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Markers AUC (95% CI) Sensitivity  Specificity NPV (%)  Accuracy

(%) (] (%)
SBQ 0.754 (0.644-0.864) 3.5 70.7 59.4 65.3 65.2 65.3
ESS 0.786 (0.682-0.891) 14.5 725 73 ‘ 744 717 72.7
Urinary CLDN3 + SBQ 0.899 (0.832-0.967) - 85.0 81.1 ‘ 82.9 83.3 83.1
Urinary CLDN3 + ESS 0.896 (0.826-0.966) - 80.0 91.9 [ 914 81.0 85.7

SBQ, STOP-Bang Questionnaire; ESS, Epworth Sleepiness Scale; OSA, obstructive sleep apneas and AUC, area under the receiver operating characteristic curve; PPV, positive predictive value;
NPV, negative predictive value.
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AHI, apnea-hypopnea index; T90, total sleep time spent with oxygen saturation of <90%.
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o o OSA a
40

Age (years) 44.3 £12.81 50.33 &+ 1347 0.065

Male, 1 (%) 54.05% 72.50% 0.095

Hypertension (%) 5.41% 70% <0.001
Diabetes (%) 0% 7.50% 0.091

MetS (%) 8.11% 62.50% <0.001
TG (mg/dl) 129.23 £ 61.64 190.35 £ 96.67 0.002

HDL-C (mg/dl) 54.94 £16.12 41.37 £11.97 <0.001
BMI (kg/m?) 27.03 671 29.85£5.08 0.043

Neck circumference (cm) 38.03£3.22 41.68 & 3.49 <0.001
Waist circumference (cm) 9330 £7.75 1039+ 11.24 <0.001
SE (%) 87.01+7.98 76.94 % 11.86 <0.001
AHI (events/h) 243£135 54.51 % 27.69 <0.001
Arousal (events/h) 8.52+£4.82 30.58 & 22.50 <0.001
Al (events/h) 0.55+0.71 31.81 3111 <0.001
ODI (events/h) 2.04£201 44.85 £ 26.69 <0.001
Mean SpO; (%) 96.59 £ 1.07 92.08 +3.25 <0.001
SPO; min (%) 91.89 £2.58 7275+ 12.54 <0.001
T90 (%) 0 17.76 £ 19.98 <0.001
Plasma CLDN1 (ng/ml) 371.40 £ 44.34 332.59 £ 47.05 0.0006
Urine CLDN1 (ng/ml) 350.53 £ 39.17 269.58 £51.43 <0.001
Plasma CLDN2 (ng/ml) 221£027 220£029 0.0084
Urine CLDN2 (ng/ml) 2.104+0.28 1.714+0.33 <0.001
Plasma CLDN3 (ng/ml) 4.98 £0.64 4.45 % 0.66 0.0131
Urine CLDN3 (ng/ml) 4.82£0.63 370+ 0.84 <0.001
SBQ 2.18£125 333 1.01 0.0034
ESS 9.81 £3.67 13.88 £3.53 <0.001

Data are shown as mean  SD or median (IQR).

OSA, obstructive sleep apnea; MetS, metabolic syndrome; TG, triglycerides; BMI, body mass
index; HDL-C, high density lipoprotein cholesterol; AHI, apnea-hypopnea index; SpO; min,
minimum peripheral capillary oxygen saturation; T90, total sleep time spent with oxygen
saturation below 909%; AL apnea index; ODI, oxygen desaturation index; SE, sleep efficiency;

SD, standard deviation; SBQ, OP-Bang Questionnaire; ESS, Epworth Sleepiness Scale.
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References First author Country Diagnostic Proportion of AHRQ/

SRBD method SRBD (%) NOS score
) Vetrugno 2004 | Ity 19 PSG 37 7
(3) Deguchi 2010 Japan 15 PSG 867 6
) Wassilios 2014 France 23 PSG 348 6
2 Alfonsi 2016 laly 17 PSG 294 7
0) Ohshima 2017 Japan u PSG 100 6
(1) Flabeau 2017 France 28 PSG 393 7
® Saleheddine 2018 France 45 PSG 56 7
© Cao 2018 | China 40 PSG 65 7
@) Sugiyama 2022 Japan 34 PSG 85 6
© Sun 2024 | China 50 PSG 4 7
295 PSG 604

AHRQ, The Agency of Healthcare Research and Quality guideline; PSG, Polysomnography; SRBD, Sleep-related breathing disorder; MSA, Multiple system atrophy; NOS, Newcastle-Ottawa
Scale. Details of the Literature Quality Assessment scoring are shown in Supplementary Tables 1, 2. *Evaluating cross-sectional studies quality using NOS.
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%

study ES (95% CI) Weight
Deguchi 2010 ——————%—— 0.867(0595,0983) 18.39
Ohshima 2017 ———# 1.000 (0.858, 1.000)  19.66
Ca0 2018 —_— 0650 (0.483,0.794)  20.63
Sugiyama 2022 ———%—  0853(0689,0.950) 2037
Sun 2024 —_— : 0440 (0.300,0587)  20.95
Overall (1"2 = 90.618%, p = 0.000) 0 0792 (0.547,0.963)  100.00

T T T T T

1 3 5 7 9

%

study ES (95% Cl) Weight
Vetrugno 2004 —_— 0.368 (0.163,0.616)  15.66
Wassilios 2014 _.—:_ 0.348 (0.164, 0.573) 1830
Alfonsi 2016 —_— 0.204(0103,0.560) 1427
Flabeau 2017 _— 0393(0215,0504) 2139
Saleheddine 2018 —_— 0556 (0.400,0.704)  30.38
Overall (1"2 = 19.239%, p = 0.292) @ 0.416 (0.320,0.515) 10000
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haracteristics All MSA patients (n = 66) With SRBD (n =52) Without SRBD

(n=14)
Male/Female 40/26 3121 915 0753
Age(years) 63.05£10.13 63.69+9.60 60.64+11.58 0325
Disease onset (year) 60.15:10.3 60.74+9.91 579321101 0370
Disease duration (year) 2792278 2612186 2842298 0962
UMSARS T 1323558 13.06£5.74 1386599 0,648
UMSARS 1T 1652 (12-20.25) 1633£6.12 17294623 0.638
UMSARS IV 1745099 1654084 2004136 0751
NMs$ 4935264 497942623 47.71£28.16 0797
HAMA 1114£7.88 1084£7.29 12215964 0.804
HAMD 10284699 9.78+6.14 1207£923 0,642
ESS 7.11(275-11.00) 7.23(225-11.75) 6.64(275-9.00) 0571
FSS 21.71 (11-30) 22,98 (11-34) 17 (12.50-21.25) 0723
MMSE 2458 (22-29) 24.13 (21.25-28) 2621 (24,50-29.00) 0172
PLMS (%) 47(71.2) 35(67.3) 12(85.7) 0318
PsQl 6.64(3.0-9.5) 6.90 (3-9) 5.64(1.75-10.00) 0.194

ESS, Epworth Sleepiness Scales; FSS, Fatigue severity scale; HAMA, Hamilton anxiety scale; HAMD, Hamilton depression scale; MSA, Multiple system atrophy; MMSE, Mini-mental state
examination; NMSS, Non-motor symptoms scale; PLMS, Periodic limb movements syndrome; PSQU, Pittsburgh sleep quality index; SRBD, Sleep related breathing disordered; and UMSARS,
Unified multiple-system atrophy rating scale.

Values are 1 (%), mean  SD or median (interquartile range).
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Variables All MSA patients (n = 66) With SRBD (n Without SRBD (n P

TST 337.0490.2 33434864 346941060 0647
SE, % 66.0+17.3 659169 664196 0920
SL, min 229(5-28) 228(55-26.1) 231(24-339) 0.660
NL% 322(30.6-42.35) 33.8(19.6-43.6) 25.9(14.5-346) 0134
N2,% 481£146 47885153 4889120 0819
N3,% 15(0-0.32) 1100-0.3) 3.00-27) 0369
REM sleep, % 183238 171969 22214938 0890
WASO, min 15112839 15084812 15214964 0962
Arousal index, /h 19.7(13.6-23.6) 206(11.5-26.0) 163(105-21.5) 0246
OAindex, /h 7.6(0-9) 10.0(4.1-106) 0.1(0-03) 0.000
CAindex, /h 0.4(0-04) 05(0-05) 0.1(0-0.1) 0122
hypopnea index, /h 9.6(34-17.3) 14.7(85-19.3) 23(13-29) 0.000
Total OA times 1.0(0-2.0) 1.65(0-2) 10(0.0-3.0) 0363
Total CA times 00-20) 05(0-025) 1.0(0-20) 0048
Percentage of snoring, % 53(12-59) 66(0.1-5.7) 46(0-6.6) 0447
Average $10,, % 94.1(93-96) 93.7(93-95) 95.5(95.8-97) 0.001
Minimum $a0,, % 85.4(83-90) 83.9(81.2-89.0) 90.3(89.8-93.3) 0.000
ODL/h 149 (61-31.9) 19.9(109-36.6) 25(15-40) 0.000
Average snoring time, (min) 74(3-10.8) 83(5.1-12.2) 42(0-75) 0.015
PLMI, /h 252(4.3-43.5) 25.15(4.8-41.0) 253(21.2-44.0) 0733

CA, Central apnea; MSA, Multiple system atrophy; REM, Rapid eye movement; OA, Obstructive apnea; ODI, Oxygen desaturation index; PLMI, Periodic leg movement during sleep index; SE,
Sieep effciency; L, Sleep latency; Sa0,, Oxygen saturation; TST, Total sleep time; and WASO, Wake afier sleep onset.
Values are 1 (%), mean £ SD or median (interquartile range). Bold values indicate p < 0.05, indicating statistically significant differences between the two groups.
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Model 1

OR (95%Cl)

Model 2

Model 3

UMSARS
NMSS
HAMA
HAMD
MMSE
PSQL
S

101 (0.97-1.06)*
1.00 (0.98-1.02)*
102 (0.95-1.10)*
105 (0.97-113)*
109 (0.95-126)*
0.94(0.82-1.08)*

0.94(0.92-1.01)%

102 (0.97-1.07)*
1,00 (0.97-1.02)*
103 (0.95-1.11)*

105 (0.95.

14)*
110 (0.95-1.28)*
094 (0.82-107)*
097 (092-102)*

1.02(0.97-1.08)*
1.00(0.97-1.03)*
1.04(0.95-1.13)*
105 (0.96-1.15)*
1.10 (0.93-1.29)*
0.96 (0.83-1.12)*

0.96 (0.91-1.01)*

Cl, confidence interval; FSS, Fatigue Severity Scale; HAMD, Hamilton Depression Scale;
HAMA, Hamilton Anxiety Scale; MMSE, Mini-mental State Examination; NMSS, Non-

Motor Symptoms Scale.

Model 1, Crude model; Model 2, Adjusted for age, sex; Model 3, Adjusted for age, sex,

isease duration, smoking, alcohol consumption, and MSA sub-type. *p>0.05.
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Multivariable adjusted (OR, 95% CI)
Model 1 Model 2 Model 3
95% ClI p-value 95% CI p-value 95% Cl p-value

0SA 171 (146, 2.00) <0.0001 1.98 (1.68,2.33) <0.0001 1.67 (1.40, 1.99) <0.0001

Model 1: OSA. Model 2: OSA, age, sex, education, and PIR. Model 3: OSA, age, sex, education, PIR, marriage status, HB, serum calcium, WBC, smoke, stroke, ALR, DM, hyperlipidemia, CKD,
alcohol user, RDW, NLR, BMI, and ALT.
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Variable Total Variable Total
number number
(N=3352) (N=3352)
Gender Alcohol
consumption
Male 2057 (61.4) Never 751 (22.4)
Ferale 1295 (38.6) Light 2299 (68.6)
Age Heavy 302 (9.0)
50.66 + 15.942 | Smoking
Race Never smoking 1515 (45.2)
Mexican American 518 (15.5) Ever smoking 993 (29.6)
Other Hispanic 323 (9.6) Currently smoking 844 (25.2)
Non- 1497 (44.7) Hypertension
Hispanic White
Non-Hispanic Black 693 (20.7) Yes 1459 (43.5)
Other Race 321 (9.6) No 1893 (56.5)
Education level Diabetes
Less than 9th grade 263 (7.8) Yes 577 (17.2)
9-11th grade 481 (14.3) No 2775 (82.8)
High 821 (24.5) Asthma
school graduate
Some college or 1068 (31.9) Yes 634 (18.9)
AA degree
College graduate 719 (21.4) No 2718 (81.1)
or above
Marital status Coronary
heart disease
Married 1921 (57.3) Yes 198 (5.9)
Widowed 176 (5.3) No 3154 (94.1)
Divorced 369 (11.0) General
health condition
Separated 110 (3.3) Good 2380 (71.0)
Never married 435 (13.0) General 751 (22.4)
Living with 341 (10.2) Poor 221 (6.6)
a partner
PIR Sleep duration
Low-income 924 (27.6) Short 1163 (34.7)
Non-low-income 2428 (72.4) Normal 1948 (58.1)
BMI Long 241 (7.2)
Underweight 39 (1.2) OSAHS
symptom severity
Normal weight 594 (17.7) Mild 1575 (47.0)
Overweight 1039 (31.0) Moderate 964 (28.8)
Obese 1680 (50.1) Severe 813 (24.3)

PIR, ratio of family income to poverty; BMI, body mass index; OSAHS, obstructive sleep

apnea hypopnea syndrome.
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Profile k Likelihood aBIC opy MRT(P) op
1 18 -34356.574 68802.065
2 28 -29362.864 58864.045 0.967 0.0000 0.85770/0.14230
3 38 -27374.177 54936.068 0.974 0.0000 0.83711/0.14529/0.01760
4 48 -24314.934 48866.981 0.976 02294 0.80907/0.13634/0.03699/0.01760
5 58 -23637.679 47561.870 0938 04858 0.01760/0.05638/0.16766/0.72136/0.03699

aBIC, Adjusted Bayesian Information Criterion; LMRT, Lo-Mendell-Rubin Likelihood Ratio Test.
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Predictive
factors

Assignment

Gender “Male” = 1, “Female” = 2
Age Original value entry
Race “Mexican American” = 1, “Other Hispanic” = 2,

Education level

“Non-Hispanic White” = 3, ”Non-Hispanic Black “ = 4,
”Other Race” = 5

“Less than 9th grade” = 1, “9-11th grade” = 2,
“High school graduate” = 3, "Some college or AA degree “

4, ”College graduate or above” = 5

Marital status “Married” = 1, “Widowed” = 2, "Divorced” = 3,
“Separated” = 4, "Never married” =5,
“Living with a partner” = 6
PIR “Low-income(PIR < 1.3)” =1,
“Non-low-income(PIR < 1.3)” = 2
BMI “Underweight(BMI<18.50)” = 0,
“Normal weight(18.50~24.99)” = 1,
“Overweight(25.00~29.99)” = 2,
“Obese(BMI=30) “ =3
Alcohol “Never (0)” = 0, “Light(1~36/6~10)" = 1,
consumption “Heavy(237/1~5)” = 2
Smoking “Never smoked” = 0, “Ever smoked” = 1,
“Currently smoked” = 2
Hypertension “Yes” =1, “No” =0
Diabetes “Yes” =1, “No” =0
Asthma “Yes” =1, “No” =0
Co.ronary “Yes” = 1, “No” = 0
disease
General
health “Good(1~3)” = 1, “Fair(4)” = 2, "Poor(5)” = 3
condition

Sleep duration

“Short(<7 hours)” = 1, “Normal(7~9 hours)” = 2, Long(>9
hours)” = 3

OSAHS

symptom
severity

“Mild(1 Rarely)” = 1, “Moderate(2 Occasionally)” = 2,
“Severe(3 Frequently)” = 3

PIR, ratio of family income to poverty; BMI, body mass index; OSAHS, obstructive sleep
apnea hypopnea syndrome.
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Demographic

All patients (n =139)  Non-sleepy (n = 66) Sleepy (n =73)

Age (years) 51(42-57) 51(42-58) 50 (44-57) 086
Male n (%) 103 (74.1%) 42 (63.6%) 61 (83.5%) 0.007
BMI (Kg/m') 28.9(263-326) 289(265-329) 29.1(259-315) 071
Normal weight 099
(185<BMI<25) 19 (13.7%) 9 (13.6%) 10 (13.7%)

Overweight (25 <BMI<30) 59 (42.4%) 28 (42.4%) 31(425%) 010
Obese (BMI230) 61 (43.8%) 29 (43.9%) 32 (43.8%) 099
Polysomnography

Total sleep time (min) 405 (390.6-4202) 4002 (391.0-419.5) 407 (390.4-421.1) 050
Night sleep latency (s 8.1(50-13.4) 9.4(49-195) 75 (50-10.5) 002
WASO (min) 22(116-43.8) 222(11.0-465) 220(128-382) 091
Wake (%) 8.2(46-14.5) 9.4 (46-156) 80 (49-11.6) 045
NL(%) 18(04-35) 18(0.2-35) 19(05-35) 054
N2.(%) 48.1(426-55.5) 48.4(408-56.2) 48.0 (433-55.4) 083
N3 (%) 206 (154-26.4) 19.8(145-26.6) 207(17.0-25.8) 072
NREM (%) 720 (67.3-77.3) 721 (64.8-77.5) 719.(69.2-77.0) 095
REM (%) 18.1 (139-21.4) 17.7(13.3-23.1) 18.3 (145-21.0) 032
AHI (events/h) 98 (7.4-12.9) 9.8(73-129) 98 (7.6-12.6) 083
ODI (events/h) 68(39-11.0) 66(35-11.7) 69 (4.1-10.4) 080
T90 (%) 03(0.1-1.9) 0.4(0.1-1.9) 02(0.1-1.6) 084
MSLT

MSL (min) 9.5 (64-13.9) 14.0 (11.8-16.6) 65(5.1-8.1) 3e24

Statistical significance was calculated with the Mann-Whitney U test (for continuous variables)or the Chi-squared test for categorical variabls). Bolded values were considered significant
(p-values<0.01). All parameters re presented as median (IQR). AHI, apnea-hypopnea index; BMI, body mass index, IQR, Interquartile range; MSL, mean seep latency; MSLT, Multiple seep ltency
test; NREM, non-rapid eye movement sleep; ODI, axygen desaturation index; REM, rapid eye movement sleep; T90%, percent sleep time below 90% oxygen saturation; WASO, Wake after sleep onset.
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Channel Predictors Delta Alpha Beta

OR (95% CI) p-value OR (95% ClI) p-value OR (95% CI) p-value

C3A2 Age (unit - 1 year) 1.009 (1.008-1.010) <0.001 1.007 (1.006-1.008) <0.001 1.008 (1.007-1.009) <0.001
BMI (unit - 1 kg/m?) 1.035 (1.033-1.037) <0.001 1,030 (1.029-1.032) <0.001 1.030 (1.028-1.032) <0.001
Sex (male) 4283 (4.142-4.429) <0.001 4,034 (3.903-4.170) <0.001 4134 (3.998-4.274) <0.001
REM 1.108 (1.072-1.146) <0.001 0.967(0.936-0.999) 0049 1.036 (1.002-1.072) 0.037
T90% (unit - %) 1.039 (1.037-1.041) <0.001 1,036 (1.034-1.038) <0.001 1.035 (1.033-1.037) <0.001
Corresponding PSD (unit 1,025 (1.024-1.026) <0001 1001 (0.998-1.003) 0594 0.983 (0.981-0.985) <0001
~ 1% in scaled range)

CaAL Age (unit - 1 year) 1.008 (1.007-1.011) <0.001 1.007 (1.006-1.008) <0.001 1.008 (1.007-1.009) <0.001
BMI (unit - 1 kg/m?) 1.036 (1.034-1.038) <0.001 1,032 (1.031-1.034) <0.001 1.036 (1.033-1.038) <0.001
Sex (male) 4438 (4.291-4.591) <0001 4.118 (3.984-4.257) <0.001 4481 (4332-4.634) <0001
REM 1078 (1.043-1.114) <0.001 0.987 (0.955-1.021) 0.460 1.093 (1.058-1.131) <0.001
T90% (unit - %) 1.041(1.038-1.043) <0.001 1,035 (1.033-1.037) <0.001 1.035 (1.033-1.037) <0.001
Corresponding PSD (unit - 1027 (1.026-1.028) <0.001 0.989 (0.986-0992) <0.001 0,970 (0.968-0971) <0.001
100)

Binomial logistic regression analyses were adjusted for age, BMI, sex, REM, and T90%. BMI, body mass index; CI, Confidence interval; OR, odds ratio; PSD, Power spectral density; REM,
Rapid eye movement; T90%, percentage of total sleep time under 90% oxygen saturation.
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Predictors OR (95% CI) alue
Age (unit - 1 year) 1.002(1001-1.004) | <0.001
BMI (unit - 1kg/m?) 1015 (1013-1016) | <0.001
Sex (male) 2977(2890-3067) <0001
REM 0960 0931-0.991) 0011
T90% (unit - %) 1028 (1026-1.029)  <0.001

Delta_C3A2 1016 (1015-1017) | <0.001

Alpha_C3A2 0994(0992-099%) <0001
Cortesponding PSD 4 305 0991 (0988-0993) <0001
(unit - 1% in scaled

Delta_C4A1 1017(1016-1018) | <0.001
range)

Alpha_C4A1 0989 (0987-0992) <0001

Beta_C4A1 0979 (0978-0981) <0001

BMI, body mass index; CI, Confidence interval; OR, odd ratios; PSD, Pover spectral density;
REM, Rapid eye movement; T90%, percent sleep time below 90% oxygen saturation.
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Wilcoxon effect size difference (95% ClI)

Delta vs. Beta

Channel Sleep Stages Delta vs. Alpha Alpha vs. Beta
C3A2 NI+N2 0.859 (0.855-0.863) 0.031 (0.027-0.035)
N3 0.865 (0.859-0.872) 0.374 (0.367-0.380)
REM 0.859 (0.853-0.866) 0.380 (0.373-0.387)
All sleep stages 0.824 (0.822-0.827) 0.033 (0.030-0.036)
C4A1 N1+N2 0.861 (0.857-0.865) 0.232(0.228-0.236)
N3 0.865 (0.858-0.872) 0.054 (0.047-0.060)
REM 0.858 (0.852-0.865) 0.496 (0.490-0.504)
All sleep stages 0.830 (0.827-0.833) 0.222(0.219-0.225)
C3A2, C4AL All sleep stages 0.827 (0.825, 0.829) 0.130 (0.128-0.132)
Delta Alpha
N1+N2 0.108 (0.104-0.113) 0.038 (0.034-0.043)
N3 0.141 (0.135-0.147) 0.124 (0.118-0.131)
REM 0.039 (0.032-0.046) 0.111(0.104-0.117)
All sleep stages 0.081 (0.078-0.084) 0.051 (0.048-0.054)
Allsleep stages 0,043 (0.041-0.044)

C1, Confidence interval; N1/N2/N3; non-rapid eye movement stage 1/2/3; REM, rapid eye movement.

0.847 (0.84-0.851)
0.865 (0.858-0.871)
0836 (0.828-0.843)
0827 (0.824-0.830)
0795 (0.791-0.799)
0821 (0814-0.827)
0767 (0.761-0.774)
0774 (0771-0.777)
0.801(0.799-0.803)

Beta
0.193 (0.188-0.197)
0295 (0.288-0.301)
0256 (0.249-0.263)

0.198 (0.195-0.201)





OPS/images/cover.jpg
& frontiers | Research Topics.

Novel technologies in the
diagnosis and management
of sleep-disordered
breathing,

volume |l






OPS/images/fneur-15-1425327/fneur-15-1425327-t001.jpg
Total Non-OA OA p-value

Age 45.44(032) 42.98 (0.288) 6155 (0.45) <0.0001
Sex <0.0001
Female 6,101 (50.34) 5,099 (47.87) 1,002 (6.56)
Male 6,337 (49.66) 5782 (52.13) 555 (33.44)
PIR 3164 (0.04) 3.14 0.05) 330 (0.08) 0024
Serum ALP 68.81(0.38) 6820 (0.36) 7281 (077) <0.0001
Serum calcium 9.40(0.01) 939 (0.01) 9.41(0.02) 0.199
Serum ALT 25.43(0.20) 25.68(022) 2384 (050) 0.001
HB 14.383 (0.04) 14.423 (0.04) 14.12(0.05) <0.0001
WBC 7.30 (0.04) 7.30 (0.04) 7.33(0.07) 0671
NLR 213(0.02) 210(0.02) 228 (0.04) <0.0001
RWD 13.13 (0.02) 13.09 (0.02) 1342 (0.05) <0.0001
BMI 2882(0.13) 2851(0.13) 3084 (0.24) <0.0001
osA <0.0001
No 8,818 (70.49) 7,889 (72.06) 929 (60.18)
Yes 3,620 29.51) 2,992 (27.94) 628 (39.82)
Education 0.436
College 6,805 (62.981) 5918 (62.831) 887 (63.967)
Non-college 5,633 (37.019) 4,963 (37.169) 670 (36.033)
Marital status 0.001
Married 6,551(55.89) 5,680 (55.03) 871 (61.51)
Non-married 5887 (44.11) 5201 (44.97) 686 (38.49)
Smoke <0.0001
Former 2862 (23.78) 2,306 (21.94) 556 (35.89)
Never 7,039 (56.33) 6,281 (57.42) 758 (49.15)
Now 2537 (19.89) 2,294 (20.64) 243 (1496)
Stroke <0.0001
No 12,074 (97.82) 10644 (98.57) 1,430 (92.90)
Yes 364 (2.18) 237 (1.43) 127 (7.10)
DM <0.0001
No 9,281(79.36) 8,330 (81.42) 951(65.86)
IGT 457 (3.09) 392 (3.02) 65(3.55)
IFG 672(5.46) 555 (5.08) 117(7.88)
DM 2,028 (12.10) 1,604 (10.49) 424/22.71)
CKD <0.0001
No 10,483 (87.64) 9,362 (89.22) 1,121 (77.28)
Yes 1,955 (12.36) 1519 (10.78) 436 (22.72)
Alcohol user <0.0001
Never 1,714 (10.35) 1496 (10.33) 218 (10.52)
Former 1,719 (10.96) 1415 (10.20) 304 (1599)
Heavy 2,676 (22.64) 2,516(24.22) 160 (12.27)
Mild 4292 (3751) 3,639 (36.30) 653 (45.48)
Moderate 2037 (18.53) 1,815 (18.96) 222(15.74)
Hyperlipidemia <0.0001
No 3832 (32.09) 3,549 (34.14) 283 (18.64)
Yes 8,606 (67.91) 7,332 (65.86) 1,274 (81.36)

Baseline characteristics of study participants. Mean  SEs for continuous variables: p-value was calculated by weighted students t-test. Number (%) for categorical variables: p-value was
calculated by weighted chi-square test. BMI, body mass index; DM, diabetes melltus; IFG, impaired fasting glucose. IGT, impaired glucose tolerance; CKD, chronic kidney disease; RDW, red
cel distribution width; HB, hemoglobin; PIR family income-to-poverty ratio; ALP, alkaline phosphatase; AL, alanine aminotransferase; WBC, white blood cell; NLR, neutrophil-to-
lymphocyte ratio; OSA, obstructive sleep apnea.
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Outcome Method SNP OR(95%CI) P

Osteoarthritis MR Egger 92 ey L12097:1.30) 0135
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Odds Ratio
—Study or Subgroup __log[Odds Ratio] _ SE Weight V. Fixed.95%Cl  IV.Fixed.95%Cl

Zengini E 0037 0054 324% 1.04[0.93,1.15] — =
Jiang 0.1198 00374 67.6% 1.13[1.05,1.21] ——
Total (95% C1) 100.0% 1.10[1.03,1.17) -

Heterogeneity: Chit = 1.59, df = 1 (P = 0.21); 1= 37%

Test for overall effect: Z = 3.02 (P = 0.002) o7 0:85 1 12 B
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Low-level
n = 2806 (83.7%)

n (%) or M + SD

Moderate-level
n = 487 (14.5%)

n (%) or M + SD

High-level
n = 59 (1.8%)

n (%) or M + SD

Gender 71.571 0.000
Male 1810 (64.5) 220 (45.2) 27 (45.8)
Female 996 (35.5) 267 (54.8) 32(54.2)
Age 1.026 0.420
50.96 + 16.140 49.20 + 14.677 48.81 + 15.949
Race 14.042 0.081
Mexican American 457 (16.3) 53 (10.9) 8 (13.6)
Other Hispanic 270 (9.6) 45 (9.2) 8 (13.6)
Non-Hispanic White 1235 (44.0) 238 (48.9) 24 (40.7)
Non-Hispanic Black 569 (20.3) 109 (22.4) 15 (25.4)
Other Race 275 (9.8) 42 (8.6) 4(6.8)
Education level 42.885 0.000
Less than 9th grade 208 (7.4) 50 (10.3) 5(8.5)
9-11th grade 381 (13.6) 84 (17.2) 16 (27.1)
High school graduate 671 (23.9) 136 (27.9) 14 (23.7)
Some college or AA degree 895 (31.9) 157 (32.2) 16 (27.1)
College graduate or above 651 (23.2) 60 (12.3) 8 (13.6)
Marital status 108.185 0.000
Married 1705 (60.8) 195 (40.0) 21 (35.6)
Widowed 147 (5.2) 26 (5.3) 3(5.1)
Divorced 276 (9.8) 82 (16.8) 11 (18.6)
Separated 78 (2.8) 30 (6.2) 2(3.4)
Never married 321 (11.4) 97 (19.9) 17 (28.8)
Living with a partner 279 (9.9) 57 (11.7) 5(8.5)
PIR 139.773 0.000
Low-income 661 (23.6) 238 (48.9) 25 (42.4)
Non-low-income 2145 (76.4) 249 (51.1) 34 (57.6)
BMI 29.385 0.000
Underweight 29 (1.0) 10 (2.1) 0(0)
Normal weight 526 (18.7) 59 (12.1) 9 (15.3)
Overweight 890 (31.7) 128 (26.3) 21 (35.6)
Obese 1361 (48.5) 290 (59.5) 29 (49.2)
Alcohol consumption 7.098 0.131
Never 607 (21.6) 130 (26.7) 14 (23.7)
Light 1948 (69.4) 313 (64.3) 38 (64.4)
Heavy 251 (8.9) 44 (9.0) 7 (11.9)
Smoking 90.719 0.000
Never smoking 1331 (47.4) 166 (34.1) 18 (30.5)
Ever smoking 855 (30.5) 126 (25.9) 12 (20.3)
Currently smoking 620 (22.1) 195 (40.0) 29 (49.2)
Hypertension 24273 0.000
Yes 1170 (41.7) 261 (53.6) 28 (47.5)
No 1636 (58.3) 226 (46.4) 31 (52.5)
Diabetes 12.558 0.002
Yes 457 (16.3) 103 (21.1) 17 (28.8)
No 2349 (83.7) 384 (78.9) 42(71.2)
Asthma 32426 0.000
Yes 484 (17.2) 137 (28.1) 13 (22.0)
No 2322 (82.8) 350 (71.9) 46 (78.0)
Coronary heart disease 3.855 0.146
Yes 157 (5.6) 35(7.2) 6(10.2)
No 2649 (94.4) 452 (92.8) 53 (89.8)
General health condition 344255 0.000
Good 2155 (76.8) 199 (40.9) 26 (44.1)
General 541 (19.3) 190 (39.0) 20 (33.9)
Poor 110 (3.9) 98 (20.1) 13 (22.0)
Sleep duration 60.022 0.000
Short 930 (33.1) 210 (43.1) 23 (39.0)
Normal 1704 (60.7) 217 (44.6) 27 (45.8)
Long 172 (6.1) 60 (12.3) 9 (15.3)
OSAHS symptom severity 31.190 0.000
Mild 1367 (48.7) 188 (38.6) 20 (33.9)
Moderate 796 (28.4) 155 (31.8) 13 (22.0)
Severe 643 (22.9) 144 (29.6) 26 (44.1)

PIR, ratio of family income to poverty; BMI, body mass index; OSAHS, obstructive sleep apnea hypopnea syndrome.
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