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[ Abstract] Background Sleep is essential for maintaining human health.The quality and duration of sleep are

associated with the occurrence of many diseases.Previous studies showed that sleep deprivation was associated with prolonged QT
interval in occupational groups.However, there is no study on the association of sleep quality and sleep duration with corrected
QTe interval ( QTc ) in the general population.Objective To explore the association of sleep quality and sleep duration with QTc
in Chinese older adults.Methods From November to December 2017, the data on electrocardiogram ( ECG ) and sleep of Rugao
Longevity and Aging Cohort Study were selected.According to the Pittsburgh Sleep Quality Index ( PSQI) score, the participants
were divided into normal sleep group (n=776) , mildly impaired sleep quality group (n=214) , and poor sleep quality group

(n=152) .ECG parameters were collected by interpreting the resting ECG [ including QTc, heart rate, atrial depolarization
wave, QRS interval, the time interval from the end of the P wave to the beginning of the QRS complex, R wave in lead V;( RVy) ,
and S wave in lead V, ) . Multiple linear regression analysis was used to explore the factors associated with the PSQI score and
QTc.Results The mean PSQI score of the participants was ( 4.6 + 2.6 ) points, and the mean night sleep duration was (9.2 + 1.8 )

hours.Three groups showed significant differences in the distribution of gender, education level, alcohol consumption, cognitive
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function, physical activity, QTc and RV;, as well as diabetes prevalence ( P<0.05) .After adjusting for multiple confounding
factors, multiple linear regression analysis showed that the PSQI score ( B=1.63, 95%CI (0.23, 3.04) , P=0.023 ),
sleep duration < 6 h [ B=21.22, 95%CI (628, 36.16) , P=0.005 ) and sleep duration >10 h ( B=8.81, 95%CI (0.24,

17.39) , P=0.044] were associated with the QTc.Conclusion Poor sleep quality, long or short sleep duration were associated

with QTe in Chinese elderly people, suggesting that sleep quality and sleep duration may be associated factors of QTc, and

improving quality of sleep may prevent QTc prolongation, thereby preventing cardiac death.
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Table 1 Comparison of baseline data and ECG parameters among three groups
WA R AI 1 21 MR o B S T A2 MR PR ?F’??QQ}E P
(n=776) (n=214) (n=152) Y
P (n (%) )° 42.013"  <0.001
Pits 410 (52.84) 89 (41.59) 38 (25.17)
Lk 366 (47.16) 125 (58.41) 113 (74.83)
R (x x5, %) 77143 769+ 43 777 +4.6 1.444" 0.236
Bk (n (%) )¢ 2.760" 0.252
AR 629 (82.44) 174 (82.08) 130 (87.84)
B/ 134 (17.56) 38 (17.92) 18 (12.16)
ZHERE (n (%) )° 23.378"  <0.001
XH 336 (43.47) 102 (48.11) 98 (64.90)
ECH 437 (56.53) 110 (51.89) 53 (35.10)
WSURIRAL (n (%) ) 3.199" 0.202
TENS 506 (67.02) 136 (64.45) 90 (59.60)
HoAth 249 (32.98) 75 (35.55) 61 (40.40)
M HRTELL (n (%) ) © 4.592" 0332
ENa] 595 (77.07) 167 (78.40) 129 (84.87)
H AT A 109 (14.12) 29 (13.62) 14 (9.21)
B 22 A 68 (8.81) 17 (7.98) 9(5.92)
PIHED (n (%) ) ° 10.923" 0.027
AR 500 (64.68) 154 (72.64) 116 (76.32)
ER{iEvell] 196 (25.36) 40 (18.87) 26 (17.10)
e 77 (9.96) 18 (8.49) 10 (6.58)
BMI (X +s, kg/m®) 24.03 + 3.49 23.99 +3.13 23.94 + 4.02 0.047" 0.954
B IIAE (n (%) ) 1.852" 0.396
I 390 (50.26) 114 (53.27) 70 (46.05)
w 386 (49.74) 100 (46.73) 82 (53.95)
FIE (n (%) ) 3.223" 0.199
= 439 (56.57) 117 (54.67) 74 (48.68)
= 337 (43.43) 97 (45.33) 78 (51.52)
BEIRE (n (%) ) 8.849" 0.012
i 718 (92.53) 184 (85.98) 138 (90.79 )
& 58 (7.47) 30 (14.02) 14 (9.21)
INHINRETESY (M ( Py, Pos) o 53 )¢ 21.50 (17.0, 26.5) 20.00 (16.00, 25.50) 18.75 (13.5, 22.63) 31.094  <0.001
IR ITGENESY (M (Pys, Pys) , 58] ° 126.00 (90.00, 189.00) 119.25 (73.50, 169.88) 119.00 (47.13, 173.25) 7.547 0.022
QTe (X +s, ms) 410.84 + 50.02 416.77 £ 41.39 422.30 +79.98 4.068" 0.017
HR (X +s, ¥ /min) 72.67 = 15.19 7333 = 14.51 74.55 + 14.37 1.050" 0.350
P (X x5, ms) 9370 + 12.24 9254 +11.88 91.22 + 13.66 2.722" 0.066
QRS [ (X £5, ms) 89.78 + 16.55 89.04 + 15.88 89.32 + 17.69 0.191 0.826
PR A (X +5, ms) 157.55 +21.93 154.86 +21.37 153.60 + 19.44 2.782" 0.056
RV; (M (P, Pys) , mV) 1.70 (1.26, 2.16) 1.62 (1.20, 2.16) 146 (1.07, 1.90) 7.827 0.020
SV, (M (Py, Psy) , mV) 0.76 (0.49, 1.09) 0.78 (0.48, 1.08) 0.74 (041, 1.17) 0.359 0.836

H: BMI={REFEEL, QTe=FZ1EA QT [, HR=/0>3, PR [ =P I 25 2] QRS PR 25 AR ARG, RV=Vs FEEAY R IE, SV,=V, FHAY S Ik

o, TN P, ARG Z 8 WEERA R

AR DAL X AN BEFE 4, RO AR L
i, AN E RN R AL, §758 T
TET B MDA TS B9 R B, JFR R QTe ZE AT fiE
ST B MRS (R AT (BRI PR 22 . BRI K2 (< 6 h)
AMFEMR S L (510 h) 1 LG I B K 2R R 1Y

(g

3.3 ATREALHI AT BEHR TR BEHR IS QTe Sl
AL 1 AT AE . AEA= BT T, BEERRIY E] - 24,00 3 R 8
UK H X R, BRI Ay RV Pt 5l HIR B G B ) 5 J%
Mk IT . PERGE S OEARSY, BHRRIEIR S A
FGPA L A, AR, BN A AT
A BOC RGBSR 2R B
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Table 2 Multiple linear regression analysis of influencing factors of ECG parameters.

GG 5% R 1 R 2 FRR 3
B (95%CI) P i B (95%CI) P B (95%CI) P
QTe 1.62 (0.51, 2.73) 0.004 1.11 (-0.01, 2.24) 0.053 1.63 (0.23, 3.04) 0.023
HR 0.31 (-0.03, 0.65) 0.071 0.21 (-0.14, 0.55) 0.238 0.34 (-0.09, 0.77) 0.125
Pk -0.25 (-0.54, 0.04) 0.092 -0.19 (-0.48, 0.11) 0.214 -0.07 (-0.45, 0.31) 0.705
QRS [E]#A -0.23 (-0.61, 0.14) 0.228 0.05 (-0.32, 043) 0.782 -0.01 (-0.49, 0.47) 0.957
PR (]3] -0.49 (-0.99, 0.01) 0.057 -0.21 (-0.72, 0.29) 0.409 0.02 (-0.63, 0.67) 0.953
RV, -0.02 (-0.04, -0.01) 0.006 -0.02 (-0.03, 0) 0.066 -0.01 (-0.04, 0.01) 0.202
SV, 0 (-0.01, 0.01) 0.940 0 (-0.01, 0.01) 0.936 0 (-0.02, 0.02) 0.973

TE: ECG= i RuL s A0 1 IR s #0000 2 Aepsiity 1 SRR PR BV ANAR G s A0 3 Feiny 2 JEmb b IRPREUSIAARDL . ZOTRREE . W
MO0 VOSSO BML, @RI . @i BERRAG . NHIDIREIT S . & ST oy

R 3 QTe SEMIFE RN ZHLNERH ST

Table 3 Multiple linear regression analysis of influencing factors of QTe

BEAR A1 B 1 ) i 3

(% 24h) B (95%CI) PiH B (95%CI) P B (95%CI) Pt
<6h 15.53 (457, 26.48) 0.006 13.19 (2.31, 24.07) 0016 2122 (628, 36.16) 0.005
59-10 h 544 (143, 1232) 0.124 532 (-1.53, 12.16) 0.139 666 (-1.28, 14.59) 0.100
>10h 7.84 (0.61, 15.08) 0.035 7.93 (0.67, 15.20) 0.039 8.81 (0.24, 17.39) 0.044

TE: PA>6~9 h B MR | RIS, 080 2 7Ry 1 SRR B IR H R4 RS, B0 3 7EmbR 2 JLali RIS IRIREL | ZORFRIE | WML |
PlESL . Bl BMIL mlRIE . @I BRI . ANHISIREIE . OISy

QT R FIAESZ H Bl Ty, 22 EM LM,
PR, BEAR AT Bl S8 A Bl Z=EL, misgm
QT [A130]. ZEH ELy 1, HEHR R R RES S BN
IIRERERT 0, AT R RIS PE TN, SECL
BB, WTRERBA QT [k E

Ak, BEIRAF B e . QTe 1B B A7 1] fE
TRAENES IS B RS AR A
AKX, FESIE LS AR, RAMIERK R,
3.4 ARWFFRME X EJHRE e E A AR,
B 5 5 R I 35 5 QTe AHE, T QTe 5.0 J51ESE
TOAHSCEK, RO IRMESET AR T A, Bk, BeEEA
NHEERR b | 4350 B %) B AR S ) T LA A %49 1k QT[]
WIRER , DT R A A IR PESE T AR

UEAh, AW —E R RR M . ARUBIFST Y R AR
i VPAT K R s R FH FL 07 =X, AT e B Il dm ey
Bl nTEEdE NI B SR W A g, R AR
WM IERE R . WSS ARERIFR T Ut r, Mo X AHXS
JRIBR, PR AR YRI5 4 SRR 75 B RV AR it — 2
WESE .

HH Tk Beie, EEERF LT M E SR,
AL Fogeit AT, Fupie, GHAW. Bk, T
FVERATRIKE;, TR F AL, TEERITHR,
TA, HFALFER T

AL A HF R,

5% ik
[1] O'NEAL W T, SINGLETON M J, ROBERTS J D, et al.

Association between QT-interval components and sudden

cardiac death: the ARIC study (atherosclerosis risk in
communities ) [ J ]. Cire Arrhythm Electrophysiol, 2017, 10(10):
€005485. DOI: 10.1161/CIRCEP.117.005485.

[2] SINGH M, MORIN D P, LINK M S.Sudden cardiac death in Long
QT syndrome (LQTS) , brugada syndrome, and catecholaminergic
polymorphic ventricular tachycardia (cpvr) [J1]. Prog
Cardiovasc Dis, 2019, 62 (3) . 227-234.

[3] STRAUS S M, KORS J A, DE BRUIN M L, et al. Prolonged
QTe interval and risk of sudden cardiac death in a population of older
adults [ ] ] . J Am Coll Cardiol, 2006, 47 (2) : 362-367.

[4] LONGO U G, RISI AMBROGIONI L, CIUFFREDA M, et al.
Sudden cardiac death in young athletes with long QT syndrome: the
role of genetic testing and cardiovascular screening [ J | . Br Med
Bull, 2018, 127 (1) : 43-53. DOI: 10.1093/bmh/1dy017.

[5]PATEL S 1, ACKERMAN M J, SHAMOUN F E, et al.
QT prolongation and sudden cardiac death risk in hypertrophic
cardiomyopathy [J] . ActaCardiol, 2019, 74 (1) : 53-58.

[6] ZHAOX M, XIEZL, CHU Y J, etal. Association between Tp-
e/QT ratio and prognosis in patients undergoing primary percutaneous
coronary intervention for ST-segment elevation myocardial
infarction [ J ] . Clin Cardiol, 2012, 35 (9) : 559-564.

[7] SAHU P, LIM P O, RANA B S, et al. QT dispersion in
medicine: electrophysiological holy grail or fool’s gold? [7].
QIM, 2000, 93 (7) : 425-431. DOI: 10.1093/qjmed/93.7.425.

[8] DARBAR D, LUCK J, DAVIDSON N, et al. Sensitivity and
specificity of QTc dispersion for identification of risk of cardiac death
in patients with peripheral vascular disease [J]. BMJ, 1996, 312
(7035) : 874-879. DOI: 10.1136/bmj.312.7035.874.

[9] VANDAEL E, VANDENBERK B, VANDENBERGHE J, et al.

Risk factors for QTc—prolongation: systematic review of the



<2162+ hitp/fwww.chinagp.net  E-mail:zgqkyx@chinagp.net.cn

evidence [ J ] . Int] Clin Pharm, 2017, 39 (1) : 16-25.

[10 ] KALLERGIS E M, GOUDIS C A, SIMANTIRAKIS E N, et al.
Mechanisms, risk factors, and management of acquired long QT
syndrome: a comprehensive review [J]. Seci World J, 2012,
2012: 212178. DOI: 10.1100/2012/212178.

[11] MAGODORO I M, ALBANO A J, MUTHALALY R, et al.
Population prevalence and correlates of prolonged QT interval:
cross—sectional, population-based study from rural Uganda [ J ] .
Glob Heart, 2019, 14 (1) : 17-25.e4.

[12] VAN CAUTER E, SPIEGEL K, TASALI E, et al. Metaholic

consequences of sleep and sleep loss| ] ]. Sleep Med, 2008, 9( Suppl

1) : S23-28. DOI: 10.1016/S1389-9457 (08 ) 70013-3.

GINDIN J, SHOCHAT T, CHETRIT A, et al. Insomnia in long—

term care facilities: a comparison of seven European countries

[13

[

and Israel: the services and health for elderly in long TERm care
study [J]. J Am Geriatr Soc, 2014, 62 (11) : 2033-2039.
DOI: 10.1111/jgs.13099.

GILDNER T E, LIEBERT M A, KOWAL P, et al. Associations

between sleep duration, sleep quality, and cognitive test

—
—_
N

s

performance among older adults from six middle income countries:
results from the Study on Global Ageing and Adult Health
(SAGE) [J] . JClin Sleep Med, 2014, 10 (6) : 613-
621. DOI: 10.5664/jcsm.3782.

MAGLIONE J E, ANCOLI-ISRAEL S, PETERS K W, et al.

Subjective and objective sleep disturbance and longitudinal risk of

[15

[

depression in a cohort of older women [J7]. Sleep, 2014, 37(7):
1179-1187. DOI: 10.5665/sleep.3834.

[16] ON Z X, GRANT J, SHI Z M, et al. The association between
gastroesophageal reflux disease with sleep quality, depression, and
anxiety in a cohort study of Australian men [J] . J Gastroenterol
Hepatol, 2017, 32 (6) : 1170-1177.

[17] LAO X Q, LIU X D, DENG H B, et al. Sleep quality, sleep
duration, and the risk of coronary heart disease: a prospective
cohort study with 60, 586 adults [J]. IClin Sleep Med, 2018,
14 (1) : 109-117. DOI: 10.5664/jcsm.6894.

[ 18 ] MARIN-ALEJANDRE B A, ABETE I, CANTERO I, et al.
Association between sleep disturbances and liver status in obese
subjects with nonalcoholic fatty liver disease: a comparison with
healthy controls [ J ] . Nutrients, 2019, 11 (2) : E322.

[19] WANG LY, HUYD, WANG X, etal. The association between
sleep duration and hypertension: a meta and study sequential
analysis [J]. JHum Hypertens, 2020.

[20 ] AHMAD A, DIDIA S C.Effects of sleep duration on cardiovascular
events [ J | . Curr Cardiol Rep, 2020, 22 (4) : 18.

[21 ] JIKE M, ITANI O, WATANABE N, et al. Long sleep duration
and health outcomes: a systematic review, meta—analysis and
meta—regression [ J ] . Sleep Med Rev, 2018, 39: 25-36.

[22] OZER O, OZBALA B, SARII, et al. Acute sleep deprivation
is associated with increased QT dispersion in healthy young
adults [J] . Pacing Clin Electrophysiol, 2008, 31 (8) : 979-
984. DOI: 10.1111/).1540-8159.2008.01125.x.

[ 23 ] HORAEK M, BEROUSEK J, VYMAZAL T.Impact of night work on
the QT interval in nurses and doctors ( EQUINDOC trial ) [J].
Anesteziologie a Intenzivni Med, 2017, 28 (2): 85-92.

[24] LIUZY, WANG Y, ZHANG Y C, et al. Cohort profile:
the Rugao longevity and ageing study ( RuLAS) [J] . Int]

(GJP Chinese General Practice
June 2021, Vol.24 No.17

Epidemiol, 2016, 45 (4) : 1064-1073.

[25] BUYSSE D J, REYNOLDS C F 3rd, MONK T H, et al. The
Pittsburgh Sleep Quality Index: a new instrument for psychiatric
practice and research [J]. Psychiatry Res, 1989, 28 (2) :
193-213. DOI: 10.1016/0165-1781 (89 ) 90047-4.

[26] TSAI P S, WANG S Y, WANG M Y, et al. Psychometric
evaluation of the Chinese version of the Pittsburgh Sleep Quality
Index ( CPSQI) in primary insomnia and control subjects [ J ] .
Qual Life Res, 2005, 14 (8) : 1943-1952.

[27] BAZETT H C.An analysis of the time-relations of
electrocardiograms [J] . Ann Noninvasive Electrocardiol, 1997,
2(2) : 177-194. DOI: 10.1111/j.1542-474X.1997.th00325 x.

[28 ] SEKIGUCHI Y, ADAMS W M, BENJAMIN C L, et al.
Relationships between resting heart rate, heart rate variability
and sleep characteristics among female collegiate cross—country
athletes [ J] . JSleep Res, 2019, 28 (6) : e12836.

[29 ] JACKOWSKA M, DOCKRAY S, ENDRIGHI R, et al. Sleep
problems and heart rate variability over the working day [J ] . J
Sleep Res, 2020, 21 (4) : 434-440.

[30] MICHELS N, CLAYS E, DE BUYZERE M, et al. Children's
sleep and autonomic function: low sleep quality has an impact on
heart rate variability [Jl. Sleep, 2013, 36 (12) : 1939-
1946. DOI: 10.5665/sleep.3234.

[31] SOMERS V K, DYKEN M E, MARK A L, et al. Sympathetic—
nerve activity during sleep in normal subjects [ J ] . N Engl J
Med, 1993, 328 (5) : 303-307.

[32] CHOUCHOU F, PICHOT V, PEPIN J L, et al. Sympathetic
overactivity due to sleep fragmentation is associated with elevated
diurnal systolic blood pressure in healthy elderly subjects: the
PROOF-SYNAPSE study [J] . EurHeartJ, 2013, 34 (28) :
2122-31, 2131la. DOI: 10.1093/eurheartj/eht208.

[33] DETTONI J L, CONSOLIM-COLOMBO F M, DRAGER L F,
et al. Cardiovascular effects of partial sleep deprivation in healthy
volunteers [ J] . J Appl Physiol (1985) , 2012, 113 (2) :
232-236. DOI: 10.1152/japplphysiol.01604.2011.

[34 ] SAUVET F, LEFTHERIOTIS G, GOMEZ-MERINO D, et al.
Effect of acute sleep deprivation on vascular function in healthy
subjects [J]. J Appl Physiol (1985) , 2010, 108 (1) : 68—
75. DOI: 10.1152/japplphysiol.00851.2009.

[35] ZHONG X, HILTON H J, GATES G J, et al. Increased
sympathetic and decreased parasympathetic cardiovascular
modulation in normal humans with acute sleep deprivation [J1.1
Appl Physiol (1985) , 2005, 98 (6) : 2024-2032.

[36] CALVIN A D, COVASSIN N, KREMERS W K, et al.
Experimental sleep restriction causes endothelial dysfunction in
healthy humans [T]. J Am Heart Assoc, 2014, 3 (6) :
e001143. DOI: 10.1161/JAHA.114.001143.

[37]MA T, CAIJ, ZHU Y S, et al. Association between a frailty
index based on common laboratory tests and QTec prolongation in
older adults: the Rugao longevity and ageing study [J]. Clin
Interv Aging, 2018, 13: 797-804. DOI: 10.2147/CIA.S149791.

[38] SUNXH, MAT, YAOS, etal. Associations of sleep quality and
sleep duration with frailty and pre—frailty in an elderly population
Rugao longevity and ageing study[ J ]. BMC Geriatr, 2020,20( 1 % 9.

CHSCH F9T: 2021-02-08; &[T FI3H): 2021-03-02)
(A% Bafl)





