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[ Abstract] Background Obstructive sleep apnea syndrome ( OSAS) is a sleep—related disease. Evidence has

shown that OSAS may increase the risk of developing arterial stiffness ( AS) , but the mechanism of action still needs to be
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further explored. Objective To explore the mediating effect of waist circumference ( WC ) and fasting plasma glucose ( FPG )
on the association between OSAS and AS. Methods A total of 1 053 health examinees were selected from Physical Examination
Center, the First People’s Hospital of Fuquan City from March 23 to November 30, 2022. General demographic data were
collected. The risk of OSAS was assessed using the STOP-Bang Questionnaire ( high or low risk of OSAS was diagnosed by STOP-
Bang score = 4 points or <4 points ) . AS was assessed, and 553 cases with AS and 500 without were assigned to AS and non-
AS groups, respectively. Multivariate Logistic regression analysis was used to explore the factors associated with AS. FPG was
converted to exponential form ( —2.576 1) to obtain the exponential value of FPG ( FPGa ) . Multiple linear model was used to
analyze the relationship of OSAS with WC and FPGa. The mediation effect of WC and FPG between OSAS and AS was analyzed
using Hayes Process models 4 and 6 in R. Results  AS and non—AS groups had statistically significant differences in mean age,
sex ratio, prevalence of smoking and hypertension, mean body mass index, WC, neck circumference, FPG, triglyceride,
and high—density lipoprotein cholesterol as well as the level of OSAS risk ( P<0.05) . Multivariate Logistic regression analysis
showed that compared with individuals with low—risk OSAS, the risk of AS increased in those with high-risk OSAS (P<0.05) ,
and the risk of AS increased by 0.048 times for every 1 cm increase in WC and 0.512 times for every 1 mmol/L increase in FPG
(P<0.05) . Multiple linear regression analysis showed that OSAS was associated with WC and FPGa ( P<0.05) , and WC was
an associated factor of FPGa ( P<0.05) . The chained multimediator model showed that OSAS directly affected the incidence
of AS [ B=0.661, 95%CI (0.284, 1.038) ] . The indirect mediation effect value ( B ) of the "OSAS — WC — AS" path
was 0.224 [95%CI (0.073, 0.398) J , accounting for 20.86% of the total effect. The indirect mediation effect value ( B )
of the "OSAS — FPGa — AS" path was 0.115 (95%CI (0.024, 0.216) ), accounting for 10.71% of the total. The indirect
mediation effect value ( B ) of the "OSAS — WC — FPGa — AS" path was 0.074 (95%CI (0.036, 0.126) ), accounting
for 6.89% of the total. Conclusion WC and FPG may partially mediate the relationship between OSAS and AS. In addition, they
are involved in the process of "OSAS — WC — FPGa — AS" as chained mediators. People with high risk of OSAS should actively
control WC to reduce the possibility of developing central obesity, and regulate FPG to prevent the occurrence of AS.
[ Key words ]  Arteriosclerosis; Sleep apnea, obstructive; Fasting plasma glucose; Waist circumference; Mediation

analysis; Root cause analysis; Correlation analysis
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F1 A ASHGREIF AS AT IEARHE i
Table 1  Comparison of basic characteristics between participants with and without arterial stiffness
- - A Pl WA (n (%) ) Bl (n (%) ) z3 (n (%) ) FiliE (n (%) )
Py P), %) (551%) £ % % WAREAR &% ARSI £ @
ABIASH 500 476 (438, 52.1) 214286  138(27.60) 362(7240) 293 (58.60) 207 (4140) 254 (49.20) 246(50.80) 28 (5.60) 472 (94.40)
BIASH 553 538(48.7, 585)  358/195  256(4629) 297 (53.71)  355(6420) 198(3580) 328 (5931) 225(40.69)  154(27.85) 399 (72.15)
ACSE ! 17.90 50.93' 39.18" 347 7.70° 90.91*
P <0.001 <0.001 <0.001 0.062 0.006 <0.001
- BMI (M (P, WC (M (P, T (M (P, FPG (M ( Py, TG (M (Py,  HDL-C (M (P, OSASHEEE (n(%) )
Pys) , kgm’) Pis) , em) Pis) . em) Pss) , mmol/L) Pss) . mmol/L) Pss) . mmol/L) S TR
REIASH 240 (220, 26.1)  835(770, 90.0) 350 (329, 384) 461 (434, 500) 154 (114, 234) 120 (1.02, 1.39) 64 (12.80) 436(87.20)
AIFASH 252232, 270) 900 (830, 950) 380 (345, 40.0) 499 (462, 579) 207 (1.39, 3.03) 111 (096, 1.31) 198(35.80) 355(64.20)
Z(x) 7.88 12.33 1145 14.01 10.35 5.86 7435°
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

T AS=ZhlIkAE{L, WC=E[, FPG=23 I L%, TG= =Bt Hl, HDL-C= 528 BE 5 46 (1 AR IR , OSAS= PHIEVERRNR AT W BHELE A1 2R x *(H.

R2 AS RAMMERIZER Logistic [MIH/3Hr 45

Table 2 Multivariate Logistic regression analysis of associated factors of arterial stiffness

A 1 A 2
R-EL
A==\
B OR (95%CI ) P B OR (95%CI ) P
OSAS =5 XU 1.335 3.800 (2.788, 5.236) <0.001 1.000 2.719 (1.943, 3.838) <0.001
wcC 0.059 1.061 (1.047, 1.076) <0.001 0.047 1.048 (1.032, 1.066) <0.001
FPG 0.511 1.667 (1.461, 1.932) <0.001 0.414 1.512 (1.329, 1.751) <0.001

T AR 1 RIEEIR AR B 2 PR T . KL 28, In (TG) | In (HDL-C) .

R 3 0SAS KGFEEE . WC. FPG [ EZMERIASHr

Table 3 Multiple linear regression analysis of the association of the risk of obstructive sleep apnea syndrome, waist circumference, and fasting plasma

glucose
AR R R pon2
B (95%CI) P B (95%CI) P1E
0SAS wC 11.330 (10.179, 12.480) <0.001 8.370 (7.219, 9.520) <0.001
0SAS FPGa -0.004 (-0.005, -0.003) <0.001 -0.002 (-0.003, -0.001) <0.001
wC FPGa 2,141 x 107 (=2.560x 10, -1.722x107)  <0.001 ~1.413x 107 (-1.887x 10™, -9.398 x 107) <0.001

e 1 ORISR RN RO 2 R TR . R . 3280, In (TG) | In (HDL-C) ; FPGa= 25 I UARHE BE Al .
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Figure 1 A simple mediation model of OSAS — WC — AS
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Figure 2 A simple mediation model of OSAS — FPGa — AS
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Figure 3 A chained multimediator model of OSAS — WC — FPGa — AS

2 OB S L OB TS24, AT B I T
w1 OSAS ATREEUME S ZARPILI N B 40 DhRERE T
5 B AHMIBETS, FARECT MK R SEEL Y
e RS A5 i LA % . IRk, =, 2
HEMASAOASAE ) L eAh, s M 2 S R4 P Bz 4
B0, P9 AR T AS 0 BTSRRI,
e U 48 FT R 2 = b Ak i e S A2 R S B AS (T
A

AR LI, AEREE OSAS 5 AS 5B Ik B%
fez—. TEFRTEA b A RN R R AN 2 2 b A R A AR
R P, OSAS — WC — AS AR08 2, R
HRO PR BEXT T OSAS AHERY AS B4 vl B2 — > i
. ERERZI OSAS 5 AS SEBCAY AT REMLTIA045: (1)
WFFE R, OSAS B RN A KK F-5 0SAS ™ H##
JERIEADE, PTRERE ZAKE TR T B s e i
A, BIETHERE, MERERN AS B9 %A 2 L IR Rk
Wi AS %25 S50 7 A0 MG fe Tn P RSN . SQ 2 R SR

htips: //www.chinagp.net E-mail: zggkyx@chinagp.net.cn. <2601 +

AR A s B A 56 2 0 (2) OSAS f il gk
PEGRAE T S ERIE RS TS, MNEE L ANE6

(IL-6) . C RN MM —FR, XERAER &Y
AT | P R B RS 0 L LATERRTE A, RO T
FI# 1L-6 FIRPEIRIEIN T o ZERPER T80T
PG, EJRE A 46 5448 TT -t ) 42 - 80N S Dy RE Rt 4
33 AS, HAk, X2 &P AR drid K3, e
JE B FE O A RN 43 5 T . g o, I
JoE ) B B R BT, MO S ECERE Y EEL, SR
WETHE , R IMESECT AS BB 2,

AT KB, BERES FPG H MR OSAS 5 AS
FRIERAT I, IX /R OSAS 5 AS IR A7 e HA SE B R A%
M/ BARZ AR TE OSAS S35 AS (1 %42 b ] Gt &
FEREMER, B RR, TENZIIBEIER ISR T,
A5 PR B 20 B e A e ot A ke, i afn /N SR 4
PR AR, R I R A AS YL RS R,
B/ N ZR R B G T HBURE APl R AR5 m RS 2] i 45 PN 2
DABRPELT 4R R RN ZS L AR AR 978 £k ) T A Y e
SPELE A RS B A M SE VR IR (M-CSF) 1
S B M=CSF S 3540 B 20 B 43 S s 44
W AS B . SIak, RAS RS IR A A —E i
FF U, NEB T RER IS5 T OSAS ELAS 1
FEAE T SRR T AL AT RE A4 AR R O B A\ BERIF T B
A RRIGUK AR A SE N DA SRR OSAS 5 AS Z 8] &2 4%
BLH

ARUFFAFAE—E BRI (1) ARBFFEJE TR
FFE,  HA RN A4 A SR B L s 42 ) R SR A 7
THLIIRE, Ja Sl BRI 25 B 255
7o (2) SETZSEEIRSCHLL, ABFERHR STOP-
Bang # R R AL AT, FEM T Al S0 0SAS B4,
FER OSAS B BIR A ; (HIZREFRARELSA T2, nIfE
5 0SAS #i2 NBEAATE—E M 22 52, A Ja v R Z 50
A Sl (5 48 e G 0 0 FF e KA A AR 5 LA B AL W
WERYIN H 22 UEHE . (3 ) STOP-Bang 5 3 155 T BMI A9
Wi, MAWFFEER: WC VER 0SAS 5 AS h A7
AT IR R AERVET, T BEAS [RIAE R 2E H X6 B
DR F R RE 16 A AS RO AR, R Zia B L)
WS A RIS AR IEFERE OSAS 5 AS ZIRISEAR .
UEAh, ARXT AS T, 1A REHE AT S W A AR S A P e A
JEEEn] LAGS A A T ik — 2 5 .

zg R, O PEIRRE . FPG THEAT “WC — FPGa”
FRUBSEH AT RESE: OSAS R XK 5 AS SEHHh Y 2L A%
OSAS 125 KU AR il v O P AR PT B AT 25 T ELRE R AR
AS B, 238 1 8T MU Ak T IR AS XURG: 5
BEAL, OSAS 1o KU A RESAS il I 7K P~ ] e B2 45 B
FEAR AS XU



<2602+  hitps: //www.chinagp.net E-mail: zgqkyx@chinagp.net.cn

Y Trak: T xﬁﬁx$%% Fa AT HT
FHAFLFREEAEIT; R B, 2= 0 THE
FNFeR RGP AR, RIS AR &
S HE. AH AT GHRAAREE, AR

®ma  EFF=R{HARERIT. XFE &fﬂﬁkﬂ‘/ﬁz?faa‘:
AILAA G AR,
S& Xk

(1] B879H, FBATRY, BREK, 55 . 20748 (AR GBIk
Pt SRR pT (V] P EZIBKE AR, 2014, 22 (8) -
803-807.

[2] SANG T, LV N, DANG A, et al. Brachial-ankle pulse wave
velocity and prognosis in patients with atherosclerotic cardiovascular
disease: a systematic review and meta—analysis [ J | . Hypertens.
Res, 2021, 44 (9) : 1175-1185. DOI: 10.1038/s41440-021—
00678-2.

[3] TANG B, BAI'Y, ZHAO J, et al. The severity of obstructive sleep
apnea increases the risk of arteriosclerosis [J] . Rev Cardiovasc
Med, 2022, 23 (3) : 94.DOI: 10.31083/j.rcm2303094.

[4] IMES C C, BANIAK L M, CHOI J, et al. Correlates of endothelial
function in older adults with untreated obstructive sleep apnea and
cardiovascular disease [ J | . J Cardiovasc Nurs, 2019, 34 (1) :
E1-7.DOI: 10.1097/jcn.0000000000000536.

[5]LUO B, LI Y, ZHU M, et al. Intermittent hypoxia and
atherosclerosis: from molecular mechanisms to the therapeutic
treatment [ J ] . Oxid Med Cell Longev, 2022, 2022: 1438470.
DOI: 10.1155/2022/1438470.

[6] YECJ, KONG LJ, ZHAO Z Y, et al. Causal associations of
obesity with chronic kidney disease and arterial stiffness: a Mendelian
randomization study [ J].J Clin Endocrinol Metab, 2022, 107(2):
€825-835. DOI: 10.1210/clinem/dgab633.

[7] WANG J, HU L, WANG Z, et al. Effect of obstructive sleep
apnea syndrome on glycolipid metabolism and early atherosclerosis
in diabetics [ J ] . Diabetes Res Clin Pract, 2020, 159: 107999.
DOI: 10.1016/j.diabres.2020.107999.

[8] SAITO K, OKADA Y, TORIMOTO K, et al. Blood glucose
dynamics during sleep in patients with obstructive sleep apnea and
normal glucose tolerance: effects of CPAP therapy [ ] ] . Sleep
Breath, 2022, 26 (2) : 771-781. DOIL: 10.1007/s11325-021-
02442-9.

(O] XBEER, skifg, sK&E, 45 . o B AR MU ACE BUR KL 544
BB BORNERIOCER [J] . PHRRATIHR =4, 2022, 43 (8) .
1178-1188. DOI: 10.3760/cma.j.cn112338-20211011-00782.

[10] WU Y, YU J, JIN C, et al. Longitudinal fasting blood glucose

patterns and arterial stiffness risk in a population without
diabetes [ J ] . PLoS One, 2017, 12 (11) : e0188423. DOI:
10.1371/journal.pone.0188423.

[11] BUYSSEDJ, REYNOLDS CF, MONKT H, et al. The Pittshurgh

[

Sleep Quality Index: a new instrument for psychiatric practice and
research [ ] | . Psychiatry Res, 1989, 28 (2) : 193-213. DOI:
10.1016/0165-1781(89)90047-4.

[12] CHUNG F, ABDULLAH H R, LIAO P. STOP-Bang
questionnaire: a practical approach to screen for obstructive

sleep apnea [ J ] . Chest, 2016, 149 (3) : 631-638. DOI:

C (1P Chinese General Practice

10.1378/chest.15-0903.

(13 ] BRSCAR, R0k, EaW], 4 )48 BRI =M IR AE A
JEFRAH BLAR 20T (1] . p AR EE 2, 2017, 20 (33) -
4188-4193. DOI: 10.3969/}.issn.1007-9572.2017.00.064.

OU WS, WUW L, WANG J M, et al. Survey on smoking and
quit smoking among adults in the Pearl River Delta of Guangdong
Province [ J | . Chinese General Practice, 2017, 20 (33) :
4188-4193. DOI: 10.3969/}.issn.1007-9572.2017.00.064.

L14 ] prpdig, gy, AEE, 4. 2012 49 E 20~79 % FHERGH
BRI [T ] . A ARRAT I A4, 2018, 39 (3) : 280-285.
DOI: 10.3760/cma.j.issn.0254-6450.2018.03.006.

(15 ] fele B v [ 47 )y 9 3k 22 B3 & . f B P AT ) (2019—2030
) [EB/OL]. (2019-07-09) [ 2023-02-07 ] . http://www.
gov.cn/xinwen/2019-07/15/content_5409694.htm.

[16 ] XIAM, LIUS, JIN, etal. BMI 35 kg/m” does not fit everyone: a
modified STOP-Bang questionnaire for sleep apnea screening in the
Chinese population [ J ] . Sleep Breath, 2018, 22 (4) : 1075-
1082. DOI: 10.1007/s11325-017-1610-6.

[ 17 ] A By 7 DA PR ag s pL ah 2 vt P 5 10 e 5 J) R Bl ko 43 2%
LRI R Hﬁuﬂﬁiﬂﬂﬁfﬂ%ﬁ%ﬂﬂﬁﬁl_gvﬂ' el RN
M EEZFIEE ()] . P EEFRZE, 2020, 35 (6) : 521-
528. DOI: 10.3969/J.ISS]'1.1000—3614.2020.06.001.

[18 ] RONG YD, BIAN AL, HUHY, etal A cross—sectional study
of the relationships between different components of sarcopenia
and brachial ankle pulse wave velocity in community—dwelling
elderly [ J ] . BMC Geriatr, 2020, 20 (1) : 115.DOI: 10.1186/
512877-020-01525-8.

[19] FAN Y, WANG Z, ZHAO X, et al. Association of the
visceral adiposity index with arterial stiffness in elderly Chinese
population [J].Am J Med Sci, 2023, 365 (3) : 279-285.
DOI: 10.1016/j.amjms.2022.10.010.

[20 ] HAYES A F. Introduction to mediation, moderation, and
conditional process analysis: a regression based approach [ M ] .
Second edition. New York: Guilford Press, 2018.

[21] Braz, FHUL, BER . BHEEMEREIRIT U 5 RIE LR Gk 5 3h
kAR AR S [0 ] . REEBERIR 24z, 2014, 36 (1) .
68-72. DOL: 10.11724/jdmu.2014.01.17.

[22 ] SEETHO I W, PARKER R J, CRAIG S, et al. Obstructive
sleep apnea is associated with increased arterial stiffness in severe
obesity [ J ] . J Sleep Res, 2014, 23 (6) : 700-708. DOI:
10.1111/jsr.12156.

[23 ] WANG C, TAN J, MIAO Y, et al. Obstructive sleep apnea,
prediabetes and progression of type2 diabetes: a systematic review
and meta—analysis [J] .7 Diabetes Investig, 2022, 13 (8) :
1396-1411. DOI: 10.1111/jdi.13793.

[24] WANG N, KHAN S A, PRABHAKAR N R, et al. Impairment
of pancreatic beta—cell function by chronic intermittent
hypoxia [ J ] . Exp Physiol, 2013, 98 (9) : 1376-1385. DOI:
10.1113/expphysiol.2013.072454.

[25] ZHANG M, LIT, TU Z, et al. Both high glucose and phosphate
overload promote senescence—associated calcification of vascular
muscle cells [ J ] . Int Urol Nephrol, 2022, 54 (10) : 2719-
2731.DOI: 10.1007/s11255-022-03195-4.

( F:%52608 31 )



<2608+  hitps: //www.chinagp.net E-mail: zgqkyx@chinagp.net.cn

A)H) L, 2017, 25 (11) & 9-11.

[7] EVANS J A, BETHELL H J N, TURNER S C. NSF for CHD: 3
years of 12-month follow—up audit after cardiac rehabilitation [(171.
J Public Health (Oxf) , 2006, 28 (1) : 35-38. DOI:
10.1093/pubmed/fdi064.
(8] M=, BE, EXR, 55 . CNEEslHEE 0L R BUIK K m
PR [T] . 2 #ide i, 2021, 38 (4) @ 86—
88. DOI: 10.3969/j.issn.1008-9993.2021.04.023.

(o] PMRER, TR . EEEgas (M) 4. dbat: AR TARHR
., 2014.

[10 ] B . SEFAR MM il B A el 008 B PCL RS2 8l R
SR BT [D] . 2200 HlhEZ5RE, 2020.

(1] g2igiE, e, Mocte . mEgebt 3 AT PEE 1w 0 RA A
IR DR R E [T ] . ESeREZ, 2020,
23 (S2) : 266-267.

[12] BRADTH, BRWALS, siHERS, 45 . QEGERSIKN ANiRIT R fEiZ
SR LRI ] PENSADIEER2E, 2016, 24 (7)
361-369.

(13 ] mA, SEE, MEH, 5. w0 B E RS s ETTn
B0 G ) B AR [T ] . B gRad, 2020, 35 (7) -
87-88, 109. DOI: 10.3870/j.issn.1001-4152.2020.07.087.

(14 ] J877, ZEnl 5k . EBRIK I35 8l 0] 36 v SO A B R A% i
58 (1] . PHERATII AR, 2004, 25 (3) @ 265-268. DOL:
10.3760/j.issn:0254-6450.2004.03.021.

[15 ] #EdiE, B, (0 FF . RT3 Sl i ) 36 sk
PR [T] O RmATR R, 2014, 35 (8) ¢ 961-964.
DOI: 10.3760/cma.j.issn.0254-6450.2014.08.019.

[16] Ffdk . FoT IMB R 4 X5 0o £ 3OO R A2 20 7 SR 3K

C (G2 Chinese General Practice

RO [D] AU WAL, 2020.

[17 ] B/ . SE TIPS E e PCL R E R A HE 8 E % K i
¢ [D ] Kb WIRIERE, 2021,

(18] H¥, 2, HWRI, 55 . &Mk ik iy SCARm AR B3 1
WEHCE TR I BRI [ ] Ay B, 2016, 33(21):
21-24, 41.DOI: 10.3969/j.issn.1008-9993.2016.21.005.

[19 ] /AN, BRI, sK/NAD . 4RSI K bR Bk ARG
BHERIZ S RE AT R IECR (1] . AR, 2021,
28 (22) : 18-24.DOI: 10.16460/j.issn1008-9969.2021.22.018.

[20] EdE, BEA, BKEF, & WdLa o s RZiss)
PR B H R 2 ()] AT BE, 2019, 46 (14)
2684-2688.

[21 ] BRAVO-ESCOBAR R, GONZALEZ-REPRESAS A, GOMEZ-
GONZALEZ A M, et al. Effectiveness and safety of a home-based
cardiac rehabilitation programme of mixed surveillance in patients
with ischemic heart disease at moderate cardiovascular risk: a
randomised, controlled clinical trial [ J ] . BMC Cardiovasc Disord,
2017, 17 (1) : 66.DOI: 10.1186/512872-017-0499-0.

[22] AW, s . CEROIRR 2 (AACVPR) DR 15
M) ST RAE s SUIERMTE IS [ ] . SO M
A48, 2021, 29 (6) : 1-6. DOI: 10.12114/j.issn.1008—
5971.2021.00.130.

[23 ] R B2 2 VR BB SRR Rl & 52, P B4R
FHEEE RS, DIV L2 . Bl ETRRE L
RS L 3R [T ] . R RE, 2021, 60 (3) -
207-215. DOI: 10.3760/cma.j.cn112138-20200629-00630.

(SR FYT: 2022-12-16; &[T HY): 2023-02-18 )
(A3l BTy )

( L4525 2602 51)

[26 ] CAMERON J D, CRUICKSHANK J K. Glucose, insulin, diabetes
and mechanisms of arterial dysfunction [ J ] . Clin Exp Pharmacol
Physiol, 2007, 34 (7) : 677-682. DOI: 10.1111/j.1440-
1681.2007.04659.x.

VAN EUPEN M G, SCHRAM M T, VAN SLOTEN T T, et al.

Skin autofluorescence and pentosidine are associated with aortic

[27

[

stiffening: the maastricht study [ J |. Hypertension, 2016, 68 (4 ).
956-963. DOI: 10.1161/hypertensionaha.116.07446.

UNAL Y, OZTURK D A, TOSUN K, et al. Association between
obstructive sleep apnea syndrome and waist—to—height ratio [ J ] .
Sleep Breath, 2019, 23 (2) : 523-529. DOI: 10.1007/s11325-
018-1725-4.

[29] PAL' S, RADAVELLI-BAGATINI S. Association of arterial

[28

[

stiffness with obesity in Australian women: a pilot study [ J ] .J
Clin Hypertens: Greenwich, 2013, 15 (2) : 118-123. DOI:
10.1111/jch.12038.
[30] ZHAO X, YU X, XIN S, et al. Correlation between OSAHS
and early peripheral atherosclerosis indices in patients with
type 2 diabetes mellitus in China: a cross—sectional inpatient
study [ J ] . ] Diabetes Res, 2021, 2021: 6630020. DOI:
10.1155/2021/6630020.
BATTINENI G, SAGARO G G, CHINTALAPUDI N, et al.

Impact of obesity—induced inflammation on cardiovascular diseases

—
W
—_

[

(CVD) [J].IntJ Mol Sei, 2021, 22 (9) : 4798. DOI:
10.3390/ijms22094798.

[32] LAUTERBACH M A, WUNDERLICH F T. Macrophage function in

obesity—induced inflammation and insulin resistance [ J | . Pflugers

Arch, 2017, 469 (3/4) : 385-396. DOI: 10.1007/s00424~

017-1955-5.

CELERMAJER D S. Reliable endothelial function testing: at our

fingertips? [J 1. Circulation, 2008, 117 (19) : 2428-2430.

DOI: 10.1161/circulationaha.108.775155.

CARRERAS A, ZHANG S X, PERIS E, et al. Chronic sleep

fragmentation induces endothelial dysfunction and structural vascular

changes in mice [ J ] . Sleep, 2014, 37 (11) : 1817-1824.

DOI: 10.5665/sleep.4178.

[35] BotEmn, i, #hiET, 4. BH 28 0 IS0 8T 15 5 2l koot
FEREAC AR SCHE BRI FEHE e [T ] . v AR H G e Sk S8R 2
i, 2022, 57 (3) : 359-362. DOI: 10.3760/cma.j.cn115330-
20210521-00287.

[36] B3, FHE. B A LI T A 58 1) 8 S AR OC fa s M
FoHr (1], BARTBE B, 2020, 47 (22) : 4068-4071,
4083. DOI: 10.3969/j.issn.1672-9455.2012.01.077.

[37 ] BHAGAVAN S M, SAHOTA P K. Sleep fragmentation and
atherosclerosis: is there a relationship? [J]. Mo Med, 2021,
118 (3) : 272-276.

CHSchi 19T 2022-12-27; &[T FY: 2023-03-26 )
(ARSCHhilt . AR )

—
(98]
(98]

[

[34

[





