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Association between sleep duration and hypertension among adults in

Zhejiang Province
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Prevention, Hangzhou, Zhejiang 310051, China

Abstract: Objective To investigation the correlation between sleep duration and hypertension among adults in Zhejiang
Province, and to provide scientific evidence for the prevention and control of hypertension. Methods Permanent resi-
dents at age of 18 years and older were enrolled from 10 surveillance sites for risk factors of chronic diseases included
in the 2018 China Chronic Diseases and Risk Factors Surveillance Program. Subjects' demographic characteristics, smok-
ing, alcohol consumption, sleep duration and development of hypertension were collected, and following complex weight-
ing calculations, the association between sleep duration and hypertension were examined using a multivariable logistic re-
gression model. Results Totally 5 770 adults were included, including 2 952 men (50.72%) and 3 178 women
(49.28%), and the prevalence of hypertension was 29.39% (2 702 cases). There were 712 (8.37%), 1 077 (18.77%),
1 582 (28.68%), 1 717 (34.60%) and 682 adults (9.57%) with sleep duration of <6 h/d, 6 to 7 h/d, 7 to 8 h/d, 8 to
9 h/d and 9 h/d and longer, respectively. Taking the sleep duration of 7 to 8 h/d as a reference, multivariable logistic
regression analysis identified a significant association between sleep duration of <6 h/d and the risk of hypertension
(OR=1.709, 95%CI: 1.184-2.466), a significant association between sleep duration of 9 h/d and longer and the risk of
hypertension (OR=1.369, 95%CI: 1.006-1.862) in men, significant associations between sleep duration of <6 h/d (OR=
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2.174, 95%CI: 1.528-3.093) and 6 to 7 h/d (OR=1.412, 95%CI: 1.078-1.850) and the risk of hypertension in women,
and significant associations between sleep duration of <6 h/d (OR=3.095, 95%CI: 1.025-9.347) and 6 to 7 h/d (OR=
2.046, 95%CI: 1.156-3.622) and the risk of hypertension in residents at ages of 18 to 44 years. Conclusions Short

sleep duration may increase the risk of hypertension among adults at ages of 18 to 44 years in Zhejiang Province.

Short sleep duration may increase the risk of hypertension in women and long sleep duration may increase the risk of

hypertension in men.

Keywords: sleep duration; hypertension; association; Zhejiang Province

BEE ARG 2RI A TG BN, A R
At el 2 s> . (2022 4F  [E BRI S AR 5 ) 2R,
Hh TS BERR B[R] DA 2012 4E194K 8.50 h 458 &
2021 4EfY 7.06 h M, BRI E] 3k AT B0 2 OB IR
W T . AIVAIRE S P XU 2, i e A s 1)
Aot A A P AU E R G E I . AR
FEU B R R [ 5 0 IR R N 2, S TR 4E
U PRI TR AR S 0] 5 05 U A SR e 22 5%, &2
B )7 OJBEL U TEMZOCR . AR 2018
A [P K S PR 2 I T H P 10 Mg
PR A6 DR 28 W s A W ), AT VT AT
IR R IR s ] 5 3 L ) DGBG , y 3i i H 4) 5  R
PEALARHE

1 ARSHE

1.1 FHRR - BORK A 2018 48 rp [EA8 11K M 1E
5 DR 2% M TV 10 S FE 5
1.2 Jrk RNZHBOZERAEEI N, et
WS EEPLANE 3 NS (FE), B S (f
B) BEYLRE 2 R R, B0 ZEs)
BENLANIRC 1 SR RYE RN (20 60 ), BRANHY
RO /NI 45 DRI, JER P NETA =18
% AR RAE AR S, B W 2P 270
Jro PHEX R B

A5 W e g v A P R R R D R
R ST R G . ARG | TR K
AR ISR ACR TR TR0 20, R A
FAfE R WO AR AR ARR O SE TR, I8 A
PR G PRE . MR, A 2 240
SILRISER. R ERTER AR RIS RS RS T
M. MR 3 %, BT 1 min, BUR 2 K0
BACRAPFEIE . R TETA T 5k Hriii
A FSCAT S I R P [ 7 L P O 2R o
1.3 FEdadl NsiEA AN RS, hriTs
P BB Pl b A T I B, P R T
il PO AR P A A e PG T 47 il 0 ST S
R R ) e B R AR

1.4 &30 (1) BEAREIE] : AR SR FREAR A E, P
S e A B 381 R DA A e MG i ) 90 /7 B EF 1] 174
o (2) SEiE: W46 E=140 mm Hg (1 mm Hg=
0.133 kPa) #1 (5%) #F5KHE=90 mm Hg, s #% 2%
BUO(GFEX) L B B2 Wk s iR HLE 2 AR
25E 7 (3) BUAEMAH : AT 30 RAMGTIH, £
F54F H WA R . (4) TR . AERT 30 KN
WIS R EH CEERUORE . AR IR A X 5 F AR
PR R FE A TR R AR S, AARIK
WA 30 R ARIRGT S5 SRk D
TR K 5BV B AR <25 ofd, LM AR<
15 g/d; 38K B M OB AE>25 o/d, Tl
FEEE ATE>15 g/d ™. (5) gAML E: BREH
A 6 g™, (6) KFIHEEL (BMD): 2 (hE
BN R HRIE e B i P ), <18.5 kg/m? 1A
FIHE, 18.5 ~ <24.0 kg/m* MIKFEIEHR, =24.0 kg/m’®
SRR P

1.5 %t o d RJH SAS 9.4 BAESH b, EK.
P RS G R 20 5 2 MAGH3, ImAT &[] 2013
A [ e B R e PR ) 10 SR A Rao—Scott
XKL HEAAN RIS RAR DL . 3R 2RI KRR 250 1) R A
[\ 225 SREE IR TR logistic F57 43T iR A
BFMRIBEAES . SCAORREE | IRIEPIROL . BB AR BN
BMI A8 Akt 3 (RIS Rl R B A 5, DA B
W o[]Sk R A ) 1Y g ST SR AR T I Z R
logistic [P AR A4 B R 5] 45 725 1 8 0 1) S BB6
PL P<0.05 hzESASIE L.

2 7 7

2.1 AR LA 6 212 A, SR EAR A E]
MEEEF AR B 442 N, KN AT 5 770
N, HIEEREARM 92.88%., Hd B 2502 A, &
50.72%; Ltk 3 178 AN, 5 49.28%., 18~ <45 %
913 A, 5§ 57.04%; 45~<60 % 1 971 A, &
26.06%; =60 % 2 886 A, 1Y 16.90%. CALRESE LA
INERVITI R, 3645 A 32.21%. WSHRARGE LA
CI/FERE, 5352 A 80.58%. W& 4 525



BT EEE 2022457 56 34 55780 Prev Med, Jul. 2022, Vol. 34 No.7 - 683 -

N, 8 77.78%; RATEER 1245 N, 5 22.22%.,
TEWZIE 1245 N, 5 22.22%, MAERIE 3 829 A,
hi 66.11%., AL RE 2673 A, 5 31.55%. &
FACRE 2 610 ], 4 45.36%., i)k 2 702 4, &
29.39%. WF 1.

2.2 BEAREL R oA BEHRATE] <6 h/d 712 A, 4
8.37%; 6~<7h/d 1077 N, 5 18.77%; 7 ~<8 h/d
1582 AN, 5 28.68%; 8~<9 h/d 1717 A,

34.60%; =9 h/d 682 N, 5 9.57%. & Il B A
I IE 75 BRI (0] bhss, ONIRI RS . AS QbR 0 il
XA POREAIR B (] L, 2R A R E L (P<
0.05) . A I (8] <6 h/d 4 L 3] Bl 47 % | A0 TS 1 3
TR I, BESCIRRBRETHE R R MR
W] =9 h/d By HC Bl BMI 84 & F R #a e (P<
0.05). W 1.

R WA NS REEIR IS E] LA [0 (%) ]
Table 1 Sleep duration among adults in Zhejiang Province [n (%)]

P RN WENR 1] Sleep duration/ (h/d) T
Respondents <6 6~<7 7~ <8 8~<9 =9

51 Gender 8.104 * <0.001
5 Male 2 592 (50.72) 316 (8.23) 510 (23.86) 677 (29.39) 761 (30.43) 328 (8.10)
4 Female 3 178 (49.28) 396 (8.52) 567 (13.54) 905 (27.95) 956 (38.90) 354 (11.10)

eI AgelYear 198.282 " <0.001
18~ 913 (57.04) 33 (4.36) 125 (16.73) 294 (28.22) 367 (40.76) 94 (9.92)
45 ~ 1 971 (26.06) 206 (10.74) 371 (21.49) 596 (32.59) 621 (27.76) 177 (7.43)
=60 2 886 (16.90) 473 (18.27) 581 (21.47) 692 (24.18) 729 (24.36) 411 (11.72)

ALTRESE Educational level
JNFEJ LT Primary school and below 3 645 (32.21) 534 (13.71) 677

7 Junior high school 1 290 (24.82) 130 (11.94) 254
7 High school 490 (17.37) 35 (2.92) 94
KZ T I University and above 345 (25.60) 13 (1.90) 52
ISR Marital status
KM Unmarried 113 (15.75) 1 (0.01) 14
EL#5/[7] J& Married/cohabited 5 352 (80.58) 654 (9.80) 986
T/ B 514 332 (3.67) 57 (12.87) 77
Widowed/divorced/separate
HIX. Residence
BT7 Urban area 4 525 (77.78) 307 (7.57) 528
AHF Rural area 1245 (22.22) 405 (9.67) 549

BUAE A Current smoking

7 No 4 525 (77.78) 554 (7.56) 831
S Yes 1 245 (22.22) 158 (11.21) 246

PRI Alcohol consumption

A Little 3 829 (66.11) 462 (7.32) 696

PRI Light 1105 (23.83) 129 (7.19) 224

T Excessive 836 (10.06) 121 (18.14) 157
BERIEANL Salt intake

FEAIEH Normal 3 097 (68.45) 371 (8.13) 583

HEAGHE Excessive 2 673 (31.55) 341 (8.90) 494
BMI 4341

M T I Underweight 278 (6.02) 25 (12.93) 50

19.657 * <0.001
(20.27) 937 (28.86) 1 006 (27.39) 491 (9.77)
(16.59) 378 (27.85) 413 (34.62) 115 (9.01)
(26.50) 143 (25.75) 172 (30.12) 46 (14.70)
(13.76) 124 (31.25) 126 (46.69) 30 (6.40)

38.405 * <0.001
(22.34) 33 (29.60) 52 (41.26) 13 (6.79)
(17.66) 1 473 (28.67) 1 590 (34.04) 622 (9.83)

(27.88) 76 (25.07) 75 (18.27) 47 (15.92)

10.058 *  0.040
(21.79) 734 (28.44) 781 (33.90) 272 (8.30)
(13.90) 848 (29.07) 936 (35.73) 410 (11.63)

3.683 * 0.451
(18.77) 1 262 (28.97) 1 345 (35.23) 533 (9.47)
(18.77) 320 (27.68) 372 (32.40) 149 (9.94)

22.589 " <0.001
(18.64) 1 055 (26.97) 1 167 (36.28) 449 (10.79)
(19.78) 318 (35.37) 332 (33.61) 102 (4.05)
(17.23) 209 (24.03) 218 (35.95) 131 (14.66)

0.014 " 0.906
(19.10) 881 (28.85) 928 (34.37) 334 (9.55)
(18.06) 701 (28.31) 789 (35.11) 348 (9.62)

11.152 " <0.001
(6.46) 74 (26.21) 79 (3420) 50 (20.20)
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% 1 (£) Table 1 (continued)

A
i H Ttem WA

IENRHT E] Sleep duration/ (h/d)

X P

Respondents <6 6~<7 7~<8 8§~<9 =9

PRHE IE# Normal weight
HBHAL R Overweight/obesity

2 882 (48.62) 376 (7.46) 500 (15.43) 791 (28.36) 879 (39.03) 336 (9.72)
2 610 (45.36) 311 (8.74) 527 (23.99) 717 (29.34) 759 (29.91) 296 (8.01)

f4 ML Hypertension 53.708 * <0.001
7 No 3 068 (70.61) 325 (5.99) 530 (17.50) 915 (29.60) 990 (37.47) 308 (9.43)
JE Yes 2 702 (29.39) 387 (14.09) 547 (21.82) 667 (26.47) 727 (27.72) 374 (9.91)

e FE5 N R ZIBGTHE G %E ; a#/R8 Rao—Scott x* fH, b#/K Wald x* ffi. Note: The data in the brackets is the proportion; a, Rao—

Scott x*; b, Wald %
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i (0=7%, 1=0&), LABEHREE]A A28 & (0=<6 h/d,
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X, IR 2 FEAAY 1 AYFEAl L IE I EAE AR | K
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Table 2 Multivariable logistic regression analysis of the association between sleeping duration and hypertension among adults

in Zhejiang Province

PRI 1 Model 1

P2 Model 2

X4 Subjects AR & Variable
P{E ORTH 95%CI P1H ORTH 95%CI

ZIN NI RN [ Sleep duration/ (h/d)

<6 <0.001  1.746 1.344 ~2.269 0.004 1709 1.184 ~ 2.466

6~<7 0.005 1386 1.102 ~ 1.743 0.109  1.296 0.944 ~ 1.781

8~<9 0.683  0.951 0.747 ~ 1.211 0.984  0.998 0.832 ~ 1.197

=9 0479 1127 0.809 ~ 1.569 0.243  1.200 0.884 ~ 1.628
i Male RN E] Sleep duration/ (h/d)

<6 0252 1.428 0.777 ~ 2.624 0.162  1.501 0.849 ~ 2.653

6~<7 0285  1.269 0.820 ~ 1.965 0424 1222 0.747 ~ 2.000

8~<9 0489  1.157 0.765 ~ 1.749 0.249  1.250 0.856 ~ 1.826

=9 0.255 1228 0.863 ~ 1.747 0.046 1369 1.006 ~ 1.862
4 Female IR ] Sleep duration/ (h/d)

<6 <0.001  2.369 1.918 ~2.927 <0.001  2.174 1.528 ~ 3.093

6~<7 0.003  1.385 1.115~1.721 0.012 1412 1.078 ~ 1.850

8~<9 0.060  0.837 0.696 ~ 1.007 0.089  0.805 0.627 ~ 1.034

=9 0262 1274 0.835 ~ 1.944 0.581  1.190 0.643 ~ 2.203
184 ~ IR ] Sleep duration/ (h/d)

<6 0.159 2356 0.714 ~7.768 0.045  3.095 1.025 ~9.347

6~<7 0.002  2.048 1303 ~3.217 0.014  2.046 1.156 ~ 3.622

8~<9 0304 1451 0.714 ~2.952 0.081  1.954 0.921 ~ 4.145

=9 0573 1278 0.545 ~ 3.000 0.255  1.887 0.632 ~ 5.638
45% ~ IENRHE] Sleep duration/ (h/d)

<6 0454 1182 0.763 ~ 1.830 0921  1.027 0.609 ~ 1.733
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% 2 (££) Table 2 (continued)

PRI 1 Model 1

FRARI 2 Model 2

X4 Subjects AR B Variable
PiH ORMH 95%CI PAE OR{H 95%CI
6~<7 0749 1077 0.683 ~ 1.700 0.999  1.000 0.590 ~ 1.694
8~<9 0418 0915 0.739 ~ 1.134 0370 0.864 0.629 ~ 1.188
=9 0476  1.186 0.742 ~ 1.895 0.670  1.125 0.654 ~ 1.937
=60 %/ IR ] Sleep duration/ (h/d)
<6 0.145 1259 0.924 ~ 1.715 0.064 1335 0.984 ~ 1.812
6~<7 0439 0916 0.733 ~ 1.144 0.381  0.895 0.697 ~ 1.148
8~<9 0.066  0.861 0.735 ~ 1.010 0.120  0.882 0.752 ~ 1.033
=9 0528  1.194 0.689 ~ 2.069 0438 1219 0.739 ~2.011

VE: BEARIAILL7~<8 h/d JyZ:HR2H . BERL 1 JRARARNS | M0 SCIARAE | ASURRDURILIC s LR 2 FEREFN | i Smh L3 I BRTEmAm . ok, &

ERFEAFIBMIZr4] . Note: The reference group was 7-<8 h/d. Multivariable model 1 adjusted for age, gender, educational level, marital status and

region; model 2 added current smoking, alcohol consumption, salt intake and BMI on the basis of model 1.

3 it it
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