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Clinical features of obstructive sleep apnea—hypopnea syndrome with

overweight or obesity and related influencing factors
Wen Yi,Xie Shiqi,Zhou Jianrong,Yang Xia,Liu Yue,Chen Jinglan
(College of Nursing , Chongqing Medical University )
[ Abstract] Objective : To investigate the differences in clinical features and sleep structure between patients with obstructive sleep
apnea—hypopnea syndrome (OSAHS) with or without overweight/obesity , as well as related influencing factors. Methods : A retrospective
analysis was performed for the clinical data and polysomnography ( PSG ) results of 458 OSAHS patients who attended The First
Affiliated Hospital of Chongqing Medical University from January 2020 to April 2021, and according to body mass index (BMI) , they
were divided into OSAHS group and OSAHS+overweight/obesity group. For all 458 patients, there were 91 patients (19.9%) in the
OSAHS group and 367 patients (80.1%) in the OSAHS+overweight/obesity group. Clinical data and PSG results were compared be-
tween the two groups, and univariate analysis and regression analyses were used to explore the influencing factors for OSAHS in pa-
tients with overweight or obesity. Results : There were significant differences between the two groups in neck circumference , waist cir-
cumference , 0SAHS severity, daytime sleepiness score, history of hypertension, history of type 2 diabetes mellitus, apnea hypopnea in-
dex, microarousal index, mean oxygen saturation (MSa0,) at night, and lowest oxygen saturation (LSa0,) at night (all P<0.05). The
multivariate regression analysis showed that BMI(¢=2.639, P=0.009) , the family history of snoring(1=-2.521, P=0.0012) , microarousal
index (¢=12.813, P=0.000) , and 1.Sa0,(1=—7.407, P=0.000) were the main influencing factors for OSAHS in patients with overweight

or obesity. Conclusion : There are differences in clinical features and sleep structure between the OSAHS patients with or without over-

weight/obesity, and elevated BMI, the family history of snoring, an
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increase in microarousal index, and a reduction in LSa0, are inde-

pendent risk factors for OSAHS in patients with overweight or obesity.



— 1388 —

FRERKAFFIR 2023 £5 48 % 11 85 (Journal of Chongqing Medical University 2023.Vol.48 No.11 )

RH ZE 14 i IR I W 87 521K 38 < 27 A 1iF (obstruc-
tive sleep apnea—hypopnea syndrome , OSAHS ) J&$5 i
HR 301 18] )52 52 2 A 109 /<3 450 o L 9 5 | R £4) O % 87
5 R SR PR T B L H )G B g i 73 1) ik
TR = SRR 2 BN B DL 114 1 i e IR s 1
' R B OSAHS 78 55 M AL rP A EROE R 405
h49.7% F123.4%" . BT - AGE RS54 SR
I A1, OSAHS Y & Az ik SAFEIE PERI  OSAHS ZK %
SR R A PR EE A R, ELRIF ST e A R
OSAHS & A % Ji (1) 55 B2 A I P 21, 1A i 1 n
10% x4~ f OSAHS 4 XU 18 i 6 475 , fefi L ep 1l
B 45+ {IK 38 A 8 %X (apnea hypopnea index, AHI) A i
FhE 2 329%", 24 OSAHS & & I AERERT, A fE 2
T 7 TR A B S 0, OSAHS 2 I HE Bk 500 I 45 952 05
JRUBS 38 0 I8 82 25 KT AN ) B IS 67 T IS 280tk
A5 B TN A O T T R UIAE Q! AR AR 2
OSAHS 1y F R = (B 5 Z AR, OSAHS fir5]
R 118 B G A T R 38 35 L o 2 A1 fi 2R 3 1A T B
b1 2 W oY Sy aga e s g £ Y o L £ i
AI I, OSAHS FINE 2 (B A7 75 4 52 22 A ELAE .
SRIMT, H FTE T OSAHS ARk B & BB sS4 B = .
PRI, AR 9 0L L 4 TG J B IR Bk 1Y) OSAHS fR
) s PR A0 0 I 485 4 2 57, 90 W 8 EE sl I Jr
& A= OSAHS I 52 M IR 2%, DU A I K OSAHS JIE
EBRELIT IS,

1 #EREHE

11—

5] 5P 23 BT 2020 4F 1 H 2 2021 4F 4 A 7EH R ER R
R} I 28— 5 [ IO IR A ) e S W03 28 %) 458 31 8172 OSAHS A
B DIABRIE : OFF A B ZE 2 R A P18 7 45 13 < 25
TG R (2011 FAETT I ) 56 T OSAHS JR A I AH G 2
WibR ™ @4FE 4 >18 % o HEBRARE : ORI B s QBEA 3%
Z it OSAHS MISEIBYY , W L EFFia 4% AR FF8 I IE R
T S, 5 )L Al A I A5, 0 v X A I R B 45 | PRl BRE
@ B Hofth 4 B PR, W FE A O o 3y S R
FEE s ORGP s S M LR AR 2 ) . ARDFSE T3
i PR R B K R B — I B A0 P By A L (AL
2022-052).
12 F%
12,1 IGPRBERHEE  H i R Bl 5 AR AR R8I PR AT O
Tert, OS2 B0RE ) AR R R s SRR

FTBF S K 5T 48 2% (body mass index, BMI) | #i [l | J# [ |
OSAHS " HEFJE . @l KRB 5 G IFAEGORE : I R BB
BEGLFETT R TR IR | A PRI M 2 [V 2 I T R4S M B
MRATSR FRPI R 2 SRR H T R SR 1T TR
TERE I AR I A A% 45 5 i R 5 JFAE WO, B4 s 1M
S 2 BB RO S O B
1.2.2  Epworth P & 3 (the Epworth sleeping scale,ESS)  fif
FHE John MW" '] (1) Epworth Fg il 28 , FH T P4l 34 H )
WERET Ol . M 8N H L I HAEA RIS T 1T
BEYPTREME . AN SR H IR 0 ~ 3T (0= AFT R I | 1=1R
AT B | 2=78 I AT I A 3= 4TI AR ) , LAk 0 ~
2453 A5 2R IR H [E] v R R
1.2.3  Z SRR W (polysomnography , PSG) i I KA
Alice 5 Z- BRI W U ASORT £ 35 AT T 250 7 h YA R] 22 e
IR AR o R0 P 25 M i, PR MR T L LR T L T B
SR O LR EE S AR ST TR A A PSG R AR A AE
AHI ELHE AR B 18] Ctotal sleep time, TST) | FEARZLR AP IR
3l (non—rapid eye movement, NREM ) 1 3 i % ff [B] \NREM 2
YR AR B[] (NREM 3 39 i AR st (1] L PRGE AR 291 (rapid eye move-
ment, REM ) 3 i 0% s (]  REM 39 A IR B 451 | Bl o T 4 7R
/1] - 2] S A A1 (mean oxygen saturation, MSaOZ) R N] A
SN BE (lowest oxygen saturation, LSa0,) o ¥ AHI=5 ¥K/h
Y OSAHS (92 Wi S, HR4E AHTBEAT OSAHS ™ 5L A2 J&
SrY R IE 5 IMh<AHIKIS /b EE 15 R /h<AHI<30¥/h;
HE,AHI=30/h,
1.3 %itgsk

fdE 1 SPSS 26.0 R AFBEATGE it 43 BT o TR RER HIJ
B AR LR A TEAS 3 A T BOR 2 B o 22
(x ) HlR A G IEZS 5045 1T EOREHT (28 1Y 43z
BRIEIM,(Pys, Po) 13278 o AFG IEAS 400 1T i BORH T <7
FEA R 56, AN A5 5 I 45 230 A B9 T 4 BEORE AL ) AR
Mann—-Whitney U SO o TTECTORER R K IR B Fisher K
RS . SR AR OC 34T, 23 BT AHT 5 28 A G R A AH G
PEo RABEHHHIE R & o 9K a=0.05,

2.1 248 OSAHS B — M 5T 2 242 B A2 ESSF 4 b

LR AR 458 ), b B M 337 1 (73.6%) , Lotk 121
17(26.4%) s 4E0 M (46.4 £ 13.0) %% ;BMI K (26.9 = 4.1) kg/m?;
ESS 3 4 (6.8 +4.3) 43 ; OSAHS ™ 5 T2 57 g 45 BE ik H 3% 88
1 (19.2%) , v B B & 98 1l (21.4%) , T B B & 272 il
(59.4%) . 1R 4is BMIL K i 35 43y 50 4 OSAHS 41 91 fi
(19.9%) , Lk J& OSAHS 4 Jf 4 5 ok AT )} 21 367 411 (80.1%) -
SATEE R R 2 AR A TE S I OSAHS S F2FEF1 H



BEXRERKFFIRE 2023 £5 48 £ 11 #5 (Journal of Chongging Medical University 2023.Vol.48 No.11 ) — 1389 —

[ G B V- 1) 19 22 5 AT G327 B L(P<0.05) , ILFE 1. AR R 2 0] 1 22 5 G424 2 XL (P>0.05) , W3 2,
2.2 2% 0SAHS & %6 K R Ao FF 92 o2k 2.3 248 OSAHS % Bk AR 25 # rb 4
OSAHS B I R R P P[] ) b i 22 R R GE T2 7 B AR 25 A4 [b 4 4% 1 50 %, AHT, B398 i 45 %% . MSa0, .

S(P>0.05) o XTI K & I AE 4 23 M 45 2R WOR, Bal LSaO, 7EPIAL[H] 1 22 S5 A Se 127 1 L (P<0.05) o 241 OSAHS
OSAHS 41 F1 OSAHS & I8 F sk N 24H £ B 7R S 75 1w LR HBE 7 A R B 45 4 8] A 22 7 B G122 7 L (P>0.05) ,
o 2 OB A 22 A SR L (P<0.05), 24 B W3,

F1 BEEASH CERE ESSITHNAELEY £ 55n,%;M,(P,y,P,,)]

i H JBIEL(n=458) gl OSAHS(n=91) OSAHS+H T ST (n=367) UZIH P
AR (%) 46.4£13.0 47.7£132 46.2£12.9 0.950 0.343
P51 1.105 0.293
Fk 337(73.6) 55(60.4) 282(76.8)
Ik 121(26.4) 36(39.6) 85(23.2)
i (em) 39.1+6.3 35.9+6.6 39.9+6.0 0.653 0.000
JEEFE (em) 96.5+18.6 84.8+9.6 98.5+10.3 0.685 0.000
W2 A ot 1.283 0.527
2= 167(36.5) 31(34.1) 136(37.1)
i 245(53.5) 53(58.2) 192(52.3)
(B8] 46(10.0) 7(7.7) 39(10.6)
R 0.890 0.583
= 149(32.5) 27(29.7) 122(33.2)
i 305(66.6) 64(70.3) 241(65.7)
A4 4(0.9) 0(0.0) 4(1.1)
KIEATBEER 121(26.4) 28(30.8) 93(25.3) 1.105 0.293
OSAHS "2 4 22.988 0.000
R 88(19.2) 28(30.8) 60(16.3)
o 98(21.4) 29(31.9) 69(18.8)
Gl 272(59.4) 34(37.4) 238(64.9)
ESS P4 6.0(4,9) 5.0(4,8) 6.0(4,9) -2.475 0.013

®2 BEWRKRAMSHERNAB LR (n,%)

e JIEL(n=458) izl OSAHS(n=91)  OSAHSHE T B ILE (n=367) XIE Pia
T3 408(89.1) 77(84.6) 331(90.2) 2.331 0.127
1R[] A g 134(29.3) 34(37.4) 100(27.2) 3.604 0.058
N R M 123(26.9) 28(30.8) 95(25.9) 0.885 0.347
X [1) 7 T 146(31.9) 36(39.6) 110(30.0) 3.087 0.079
¥ I 158(34.5) 31(34.1) 127(34.6) 0.009 0.923
R I IR 5 11 Il 178(38.9) 35(38.5) 143(39.0) 0.008 0.930
JREWEZ 130(28.4) 28(30.8) 102(27.8) 0.318 0.573
JRA T 219(47.8) 37(40.7) 182(49.6) 2.331 0.127
SR Sk 99(21.6) 16(17.6) 83(22.6) 1.090 0.296
EPNII: 160(34.9) 31(34.1) 129(35.1) 0.038 0.846
VAN s 220(48.0) 42(46.2) 178(48.5) 0.161 0.688
TR I BEAR 143(31.2) 27(29.7) 116(31.6) 0.127 0.721
Itz i3 84(18.3) 20(22.0) 64(17.4) 1.003 0.317
IR T 120(26.2) 18(19.8) 102(27.8) 2421 0.120
TR L 185(40.4) 23(25.3) 162(44.1) 10.781 0.001
2 AU R 77(16.8) 7(7.7) 70(19.1) 6.754 0.009

B 5 46(10.0) 12(13.2) 34(9.3) 1.242 0.265




— 1390 —

BXERKAFER 2023 £5 48 HF 11 #1 (Journal of Chongging Medical University 2023.Vol.48 No.11 )

2.4 AR ERIEHG OSAHS & 48 % B & 49 =1 )3 o 47

fE OSAHS & I Bl NP 4 P, DLRE 3 AR (R AR
i, DA R DG IR AR Sy 19 728 i R AT B DR 3R 43 BT RIAR DG 43
Mr, 45 9 8ok, Pk B (:=3.337, P=0.001) , BMI (r=0.241, P=
0.000) , #i [ (r=0.135, P=0.009) , [ [Fl (+=0.311, P=0.000) , K
AT BF 91 (1=2.473, P=0.014) , ESS W43 (r=0.181, P=0.000) ,
T BF (1=2.869, P=0.004) , 2 & HE &5 (1=-1.993, P=0.047) , A
i PRI XfE (1=—-3.459, P=0.001) , i IR I 5 O 0P (1=3.569, P=
0.000) , K95 (1=-2.205, P=0.028) , ¥4 IfiLJE 2 (1=2.298, P=
0.022) ,NREM 1 8} BEH 5] fi1] (7=0.520, P=0.000) , NREM 2 1
I I B} (7] (r=—0.144, P=0.000) , NREM 3 39 i A% B[] (r=
-0.346, P=0.000) , REM 1} B U i1} [8] (r=—0.141, P=0.007) ,
REM B IR H 49 (r=-0.196, P=0.000) , 8 5 FEFE 54 (r=0.758,
P=0.000) , MSa0, (r=—0.640, P=0.000) , 1.Sa0, (r=-0.715, P=
0.000) 25 A G225 Lo

VLB AHL RIS 8 L 50 (R 3 43 Br RRE DG 437
A R AR R AR S A R A MR S R R
BMI G4 B st GCoe W ORI LSaO, /2 i F sl T Jh AR 3
A OSAHS ST fal R, Lk 4.

303 B

Bt 25 30 JLAF IR B AR 7t Sy Bl g S B
THEa#, T30 OSAHS ) o R HFZE4 il . OSAHS

B IFMEREAAL 2 I B B T e 23 i s
B 7 3% FH B AR BErst 1], e B y7 PAE R R fud
U, AR 5T 5 IR F L35 T 3 sl IE B () OSAHSS &
I PR AR AR S5 4 22 5 IR IR LA R 3%
DUAZ I A e ARG T A 4 R ARl
AW 5 W3 2045 80% (1) OSAHS H 1A T &
AT I E A, O R 35% 1 B E S IR E N
B SARMFFREE R —E00 2, OSAHS B Pl H ak
HES e 1 15 2 9 26 € AE LA AR AL 5 v 45 B0IE 52, i
WF9E & LA 30% 1 OSAHS 5 HA R, 1
Ah AWEFE H A T A TG ol IR R 19 458 5] OSAHS
FB R I R AR AE R N B B 45 F () i 22 5 . RS
gE R IR, B4l OSAHS 41 1 OSAHS 4 I #8 i s il
JHE A 1) FR A AR S L FED L OSAHS J™ H 2 & T ESS
VRl 22 SAFfE G v 8 S0 BRAEDFSE &2 30, AH
AT A AR 22 HE b, 551 PR I L2 OSAHS 1)
M7 fa s R ZEEE AN RE T, B T S L
I AN HERR, B ASGE B A, I T30 OSAHS (1)
KRR A S I Jh B okl B R 5 132 2, ol Al
T R AR it 88 A5 T T R, 7 e MG 30 1) R A0 B
LS AT I IR 45 S, 0 e e R
FFE K B, AR T B ], #0105 OSAHS Ay & A= &

*®3 BEERGMOAB LR x £5;M,(P;,P5)]

WH BIEL (n=458) 4l OSAHS(n=91) OSAHS+HH T B I JHE (n=367) ZItl P&
AHI(K/h) 36.7(18.6,63.4) 23.3(12.4,40.9) 39.4(22.0,66.7) -4.986 0.000
TST(min) 402.3 = 80.3 394.1+77.7 404.3 + 81.0 -1.095 0.274
REARZICE (%) 88.2(78.9,94.1) 86.1(80.2,94.1) 88.3(78.7,94.1) -0.607 0.544
N1 18] (min) 99.5 +53.2 90.0 + 48.6 101.8 + 54.2 -1.896 0.059
N2 58] (min) 189.3 £57.5 189.4 + 56.6 189.2+57.9 0.022 0.982
N3 i) (min) 46.0(20.5,71.1) 49.0(24.0,76.5) 45.5(20.0,70.5) -0.497 0.619
REM I [ (min) 64.5+27.8 64.2+29.4 64.6 +27.4 -0.139 0.890
REM FL (%) 15.7£6.1 158+ 6.5 15.7+6.0 0.100 0.920
T TS E 28.3(19.6,42.6) 24.4(184,36.6) 29.9(20.5,44.8) -4.657 0.004
MSa0,(%) 94.5(92.5,96.0) 95.0(94.0,96.5) 94.5(92.0,95.5) -4.866 0.000
1.820,(%) 81.0(71.0,86.0) 85.0(79.0,89.0) 80.0(68.0,85.0) -5.419 0.000
F4 AFBESMMOSAHS BEEXEEZMNEIFHHT
72 HIEEY 4 ik NG IATVEES Ve i P{E
(s 38.633 18.139 6.533 2.130 0.034
BMI 0.834 0.316 0.109 2.639 0.009
KIEAT R -4.629 1.836 -0.075 -2.521 0.012
T e £ 0.929 0.072 0.599 12.813 0.000
18540, -0.533 0.072 -0.300 ~7.407 0.000

HR=0.717, %5 R*=0.700, F=43.731, P=0.000



BERERKFZR 2023 £55 48 5 11 #5 (Journal of Chongging Medical University 2023.Vol.48 No.11 )

— 1391 —

Jie LA T A AH e PR (B A R 45 R BOR
BMI 35 [ 12 ] 45 A k27 46 B 6 OSAHS ) &
g JRUPSSE ) o000 56 B85 2 S AN KM PR, X T AN []
AR 2 8 FR %F OSAHS % XU Ao 70 A5 J32 475
T Z P —LA5Y . 5 Kumar P38 25 1 —
AR T, S8 Al OSAHS BB E A L, & E
S HE K Y OSAHS B3 H ] 5 B2 Mg RETE 70 B /&7, s
JUEREEE T . 0] AR B TR | AR A A
R RIS B T I, -, 2 (1 A 2 1 3 T ) o IR,
T o L e E R

ARWFFE Y, ESR I KRR ILAE I OSAHS 34 [A]
Z RG2S E B B AR T R R
FOFT B R IERE =R O T ACAZ 1R BRI R
SR, 52 BB A MR IR o B AR T e . REEMER R
P, OSAHS == X A AR Joz 5 5 0 JRE 2 32 222 47 A O,
AL A PEA AN E OSAHS R FE R , 2 fefdi
R BUE IR R, n R o B PRk . A,
OSAHS i IIfi IR I3 2 FF HAF AL 5 FNAF i 25
SRR AT OSAHS (B F AT AR A9 53 )2 43T
DL BRAEAS [F] R il R R A0 e Sk o AR
WAL B OHE 2 R 22 R IR 45 R R, A
JF 8 sl IR Bk ) OSAHS 3% 8 5 I & & I Fl 2
RO PRI o 1o I 2 FR8 DR 2 FIE R AR 114 5 I,
FERAE™ AP T o S s A 4 R G R Al
I VT A 2 ) K o 4 0 A 2 oo B A B o R R U
LR TE Y RIS AR R B P U A 7 3 R 5
AL JFF I ALY 55 4 20 e 5 R IR, s 1 i 2
TEDRE FRE XS, 55 [T, OSAHS fig [7] B 5k 4
AT R 28 06 B, 3 LA Sk F, T 2k
I He 30 3y, A A8t B i, BB A, OSAHS f&
HH T AR 25 5 | A1 ] B % 25 R AR, S 3L
B 52 ZEARAT , DT 3 B50R 3 2 UM i UG 348
R IL , B F OSAHS AL L A7 I 1 52 24 AH AR
Sl A AR DR B FRE XUBS G, 5 U8 R R A
I e ACEEAEA

ST A T Biafi OSAHS F1 OSAHS 4 I
ol A AR I BRI ES M (R 22 5. 25 R R, Wil
BETE AHL GUBE BE S 2L M Sa0,  1.Sa0, 1] 4 22 5747
eSS X, X F W OSAHS & 18 3 sl i kA
B LA BT I TE H A e ™ B R B R AU O T
U, SRR 4SR50, OSAHS A IF ALk s
i AHI B i 55 T 240 OSAHS f3% , H il 48000 1 RE i

FAK T4l OSAHS 85", OSAHS A RFIE 2 A iR
W) S 2 AR ) SR, 5 B e ol S e
HRHAE Ak, T 24 R 3 5 I B R e, 2 i A1 4 I i
A v B T XL , 2 17 Jor ) 2B 38 e M 09 1) i 40 7 0 B8
REARC ORI 1 [B) A0 B8 R, LA, OSAHS JE i £ 35 Ak
FAPEMLET , fh T P9 IE R 17 SRR L A% | B
I T Tl i | SR A A B s g Iy e R T R
S 1 B A AU AR A AR, Osman AM A5POBHF 5% i
N B 55 R DR B PR AR A G, T A e IR, — i g
b AR R A A IR T e R EUR
B RS

1£ OSAHS A I8 5l A0 ik () £ b AR 5T LA
AHI RS B SRR A R, 2N R0 rai R e
7N, BMILL G805 FT B 8 | 10k B8 48 R LSa0, 2
OSAHS & B HE s LBk B A M EZ R m N &K .
OSAHS 1 Bt % B 4 1k Fn st A% M, B 92 k3 3%
WY, 5 ACBE A — NATBE, WS AT B % XU 25 34
T35 A ACEE XU HBAT AT B, D05 AT B A XU 25
B 445 AN A RS R B A K R ] R Ot
HE Jb 45 (1] 2% 5 755 OSAHS B BR324 Il
N2 0k — A B R OSAHS 38 1% 45 J5 A% i I
W o SARMIREE A2, Alwee TJ AF>W 5T & B,
BMI>29 kg/m*HY EJH: A FE £ OSAHS (1) KUK 35 i 8~
1047 , 1A 5 F 8 i 55 OSAHS Fi H2 5 5 F1 ™ B J
FYIMSE . X TFA I E SRR OSAHS 4, L
A7 20 5 20 Sy 2 A U e A7) 2 L e R A
WaIr Nz — o AWFFEAEXT OSAHS JIE e £ 3 i
T — IR BB G s TS, &
PR HR A O O, AHIT A5 2 8 25 A, Ik b
A8 S, FEIZ I ST TR R AL BB E AR 1 4R 5 AHI
Al R X R BIR IR YT I OSAHS AL fk £ 5 1T
FIE SELATE AF X PR 11895 i ™ o P R

25 LTk, OSAHS [ & IR e & A R A, &
F 8 F m AT Bk B OSAHS J 15 58 i, LB B 19 i) iy 4
AL, A E SRR OSHAS R E 1 £
PRI 2 A7 235 S 7 BMIL ST B s oo v i i 45
LSa0, & B 1 ST fa s PRI 2R o PR I PR 52 e v
o7 A% v e PR 28 o S A 1 A R X 1 1 T i
JEFE W OSAHS AT £ & H Bk B sh UL RIAT o (HAS
WF AL A B Hp s BUBUPE AR 5T, A7 7 — 22 BRI, R
e AT Z it (KFEA R Z R 1532 98T LA
HE— WA T 25 R ]



— 1392 —

FRERKAFFIR 2023 £5 48 % 11 85 (Journal of Chongqing Medical University 2023.Vol.48 No.11 )

2 £ X M

[1] Veasey SC, Rosen IM. Obstructive sleep apnea in adults[J]. N Engl
J Med,2019,380(15) : 1442-1449.

[2] Heinzer R, Vat S, Marques—Vidal P, et al. Prevalence of sleep—
disordered breathing in the general population : the HypnoLaus study[J].
Lancet Respir Med,2015,3(4):310-318.

[3] Qian YY, Dharmage SC, Hamilton GS, et al. Longitudinal risk fac-
tors for obstructive sleep apnea:a systematic review[J]. Sleep Med Rev,
2023,71:101838.

[4]  Turnbull CD, Wang SH, Manuel AR, et al. Relationships between
MRI fat distributions and sleep apnea and obesity hypoventilation syn-
drome in very obese patients[J]. Schlaf Atmung,2018,22(3):673-681.
[5] Skolnik NS, Ryan DH. Pathophysiology , epidemiology , and assess-
ment of obesity in adults[J]. J Fam Pract,2014,63(7 Suppl) : S3-S10.
[6] Peppard PE, Young T, Palta M, et al. Longitudinal study of moder-
ate weight change and sleep—disordered breathing[J]. JAMA , 2000, 284
(23):3015-3021.

[7]  St=Onge MP. Sleep—obesity relation: underlying mechanisms and
consequences for treatment[J]. Obes Rev,2017,18(Suppl 1) :34-39.

[8] AR 2 2 NP W 27 3 2 M MR I A B T 201 . L 8 P e B N
W PG R LR B R I2 1A T TS (20 1L AFAETTRRD([T]. rhARZ5 A% R
Zeiki,2012,35(1):9-12.

Sleep Breathing Disorders Group of the Chinese Thoracic Society.
Guidelines for the Diagnosis and Treatment of Obstructive Sleep Apnea—
hypopnea Syndrome (2011 Revision) [J]. Chin J Tuberc Respir Dis,
2012,35(1):9-12.

[9] Johns MW. A new method for measuring daytime sleepiness: the
Epworth sleepiness scale[J]. Sleep, 1991,14(6) : 540-545.

[10]  Punjabi NM. The epidemiology of adult obstructive sleep apnea
[J]. Proc Am Thorac Soc,2008,5(2):136-143.

[11] Lagares LS, Lino RS, Bomfim ES, et al. Anthropometric measures
for the prognosis of obstructive sleep apnea in obese[J]. Clin Med Res,
2022,20(3): 147-152.

[12]  Zou JJ,Wang YY,Xu HJ, et al. The use of visceral adiposity vari-
ables in the prediction of obstructive sleep apnea: evidence from a large
cross—sectional study[J]. Sleep Breath,2020,24(4) : 1373-1382.

[13] Soylu AC, Levent E, Sariman N, et al. Obstructive sleep apnea
syndrome and anthropometric obesity indexes|J]. Sleep Breath, 2012, 16
(4):1151-1158.

[14] Banhiran W, Junlapan A, Assanasen P, et al. Physical predictors
for moderate to severe obstructive sleep apnea in snoring patients|J].
Schlaf Atmung,2014,18(1):151-158.

[15] Kumar P, Rai DK, Kanwar MS. Comparison of clinical and poly-
somnographic parameters between obese and nonobese obstructive sleep
apnealJ]. ] Family Med Prim Care,2020,9(8):4170-4173.

[16] Liu CL, Chen MS, Yu H. The relationship between obstructive

sleep apnea and obesity hypoventilation syndrome: a systematic review
and meta—analysis[J]. Oncotarget,2017,8(54) :93168-93178.
(7] £ A&, TR, ATEA, 55 . BHIE VAR IR P I8 5 il i
Ik 6 5 2 O B BB 4k Y 2 31 2 S s e RV R D). o AR B A
2021,59(17) :85-90.
Xu Y,Mao HJ, Yu ZH, et al. Gender differences and influencing factors
of subjective sleep quality in patients with obstructive sleep apnea hy-
popnea syndrome[J]. China Mod Dr,2021,59(17) : 85-90.
[18] Liu YP,Zou JY, Qian YJ, et al. The association between obesity
indices and obstructive sleep apnea is modified by age in a sex—specific
manner(J]. Schlaf Atmung,2021,25(1):189-197.
(191 #% BE, 88 5,2 o IERE P NE 5 e i
AV PR () A DG A B 52 (0], B 42 R 2 25 35, 2015, 40(10) : 803~
808.
He Y, Zeng Q, Zhao XL. Association of body mass index and waist cir-
cumstance with risk of hypertension and diabetes in Chinese adults[J].
Med J Chin People’s Liberation Army,2015,40(10) :803-808.
[20] Bhatheja S, Panchal HB, Ventura H, et al. Obesity cardiomyopa-
thy: pathophysiologic factors and nosologic reevaluation[J]. Am J Med
Sci, 2016,352(2):219-222.
[21] Engin A. The definition and prevalence of obesity and metabolic
syndrome[J] Adv Exp Med Biol ,2017,960: 1-17.
[22] Javaheri S, Barbe F, Campos—Rodriguez F, et al. Sleep apnea:
types, mechanisms, and clinical cardiovascular consequences[J]. ] Am
Coll Cardiol ,2017,69(7) : 841-858.
[23] Spiegel K, Knutson K, Leproult R, et al. Sleep loss: a novel risk
factor for insulin resistance and Type 2 diabetes[J]. J Appl Physiol,
2005,99(5) :2008-2019.
[24] Basoglu OK, Tashakan MS. Comparison of clinical characteristics
in patients with obesity hypoventilation syndrome and obese obstructive
sleep apnea syndrome: a case—control study[J]. Clin Respir J, 2014, 8
(2):167-174.
[25] Littleton SW, Tulaimat A. The effects of obesity on lung volumes
and oxygenation[J]. Respir Med,2017,124:15-20.
[26] Osman AM, Carter SG, Carberry JC, et al. Obstructive sleep ap-
nea:current perspectives[J]. Nat Sci Sleep,2018,10:21-34.
[27] Kalra M, Lemasters G, Bernstein D, et al. Atopy as a risk factor
for habitual snoring at age 1 year[J]. Chest,2006,129(4) :942-946.
[28] Zhang DM, Xiao Y, Luo JM Genetics of obstructive sleep apnea/
hypopnea syndrome[J]. Chin Med J,2014,127(17) :3135-3141.
[29]  Altree TJ, Bartlett DJ, Marshall NS, et al. Predictors of weight
loss in obese patients with obstructive sleep apnealJ]. Schlaf Atmung,
2022,26(2):753-762.
[30] Johansson K, Hemmingsson E, Harlid R, et al. Longer term ef-
fects of very low energy diet on obstructive sleep apnoea in cohort de-
rived from randomised controlled trial : prospective observational follow—
up study[J]. BMJ,2011,342:d3017.

(IrtEsmét. 8 A



