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Meta-analysis of the relationship between sleep duration and hypertension
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[ ABSTRACT ] Aim To systematically evaluate the correlation between sleep duration and incidence risk of hyper-
tension, and provide scientific basis for prevention and control of hypertension. Methods From Embase, Pubmed,
CNKI, VIP and Wanfang database, screening the cross-sectional study of the correlation between sleep duration and hyper-
tension from March 2012 to September 2018.  Then the related data were evaluated and extracted. ~ Publication bias was
evaluated, and sensitivity and Meta-analyses were conducted with Statal2. 0. Results A total of 17 studies were col-
lected where 959 358 cases were included.  The Meta-analysis showed that short sleep duration was associated with a high-
er risk of hypertension, the risk of hypertension increased by 55% when sleep duration<7 h (OR 1.55,95% CI 1.28 ~
1.87, P<0.001). No evidence suggested any relation between higher risk of hypertension and the sleep duration>7 h
(OR1.02, 95%CI0.78 ~1.32, P>0.05). By subgroup analysis, it was found that different regional populations and
different definitions of sleep duration were the major sources of heterogeneity.  Funnel charts for Begg’s and Eegg’s tests
showed that results were not exactly the same.  Sensitivity analysis indicated these results of Meta-analysis were stable.
Conclusion Short sleep duration in adults increases the incidence risk of hypertension, but long sleep duration is not as-

sociated with risk of hypertension.
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Table 1. Characteristics of studies with inclusion of sleep duration and hypertension

K MBI TR] 2 B0 A BRI 8]

o i1 IX. N : N FEVE (4
F—EE iy Hh FEA R (F) (h/d) Y (d) B A (43)
Fang J&* 2012 %E 71455 >18 8 <6,>10 9
Faraut B"! 2012 1 1046 40 ~71 7 <5,>9 8
Kim SJ¢ 2012 = 4965 40 ~ 69 5~7° <5,>7" 7
Satoh H' 2013 SZN 1886 38 ~58 7 ~8" <6,>8" 8
Hwangbo Y 2013 i = 2782 44. 4 (¥MH) 7~8 <6 7
Guo X" 2015 i E 5555 =35 7~8 <6,>9 7
Hwang HR!'' 2015 G| 6365 =18 7 <5,=9 7
Zuo HM'! 2015 i 3038 35 ~55 <7 >8° 8
Guo JH 2016 H 9086 =45 7 ~8° <6,=9" 7
Song Q' 2016 HE 101510 18 ~89 7° <5,=9" 8
Wu L 2016 ] 2397 =60 6~8" <6,=9 7
Sz 2016 i 971 40 ~54.9 5.0~6.9 <4.9,=8 8
¥ 510 2016 [ 100 38 ~78 7~8 >8 9
Yadav D' 2017 e 5178 40 ~70 6~7.9 <6,=10 8
XA gL 18] 2017 [ 3038 35 ~55 <7 >8 7
X | g (18] 2017 [ 2291 60 ~ 69 <7 >8 7
Wang D' 2017 H [ 9017 60.9(¥1H) 7 ~8* <7,=10" 8
Grandner M) 2018 B 728717 =18 7 <4,=10 9
a: 3R/ N/

Study %

ID ES (95% Cl) Weight

Fang J (2012) = 1.49 (1.34, 1.64) 9.07

Faraut B (2012) —_— 1.80 (1.06, 3.05) 5.40

Kim S J (2012) [~ 1.33 (1.01, 1.76) 7.76

Satoh H (2013) —é—o— 2.43 (1.40, 4.20) 5.22

Hwangbo Y (2013) _E'*_ 1.76 (1.24, 2.50) 7.06

Guo X (2015) —'-0—: 1.70 (1.05, 2.73) 5.85

Hwang H R (2015) -i—o— 1.91 (1.48, 2.46) 7.99

Jing Guo (2016) = 1.26 (1.04, 1.52) 8.51

Song Q (2016) - 1.06 (0.98, 1.14) 9.17

Wu L (2016) 4 1.13 (0.94, 1.35) 8.58

22288 (2016) : 3.43 (1.06, 11.10) 2.03

Yadav D (2017) —*-*—: 1.76 (1.05, 2.96) 5.48

Wang D (2017) -4—i 1.26 (1.06, 1.50) 8.63

Grandner M (2018) L. 2.02(1.92,2.13) 9.24

Overall (I-squared = 94.3%, P = 0.000) <> 1.55 (1.28, 1.87) 100.00

NOTE: Weights are from random effects analysis E
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Figure 2. Forest plot for the association between short sleep duration and hypertension
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Study %
ID ES (95% Cl) Weight
Fang J (2012) i—o— 1.20 (1.05, 1.37) 7.39
Faraut B (2012) - : 0.76 (0.39, 1.48) 5.06
Kim S J (2012) —— 1.05(0.92, 1.21) 7.39
Satoh H (2013) i _— 228 (1.31,3.95) 564
Guo X (2015) - : 0.68 (0.20, 2.37) 281
Hwang H R (2015) —_— 1.00 (0.71, 1.38) 672
Zuo H (2015) — E 0.48 (0.35, 0.66) 6.82
Jing Guo (2016) —— 1.24 (0.99, 1.56) 713
Song Q (2016) —o-i— 0.95 (0.82, 1.10) 7.36
Wu L (2016) —fo— 1.06 (0.88, 1.27) 727
2720 (2016) — 1.26 (0.55, 2.90) 428
Yadav D (2017) : 0.96 (0.40, 2.35) 402
XBFIEE (2017) — | 0.49 (0.36, 0.66) 6.82
XBFIEE (2017) —e—i— 0.83 (0.64, 1.10) 6.97
Wang D (2017) —E—o— 1.19 (0.89, 1.68) 6.78
Grandner M (2018) A = 2.06 (1.97, 2.16) 752
Overall (I-squared = 96.3%, p= 0.000) <> 1.02(0.78, 1.32) 100.00
[

NOTE: Weights are from random effects analysis :
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Figure 3. Forest plot for the association between long sleep duration and hypertension
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Table 2. Subgroup analysis of studies with inclusion of sleep duration and hypertension

W4l S SCHERB OR 95% CI P
NG <5h 5 1.52 1.10 ~2.13 <0.05
A ] 5E <6 h 7 1.46 1.25~1.70 <0.001
=8 h 6 0.76 0.54 ~1.07 0.121
=9h 6 1.03 0.93~1.13 0.121
=10 h 4 1.24 0.77 ~1.99 0.375
1) ( et B B i) ) 5 5 1.33 1.00 ~1.77 <0.05
‘8 5 1.33 1.01~1.77 <0.05
P (K R R A 7] ) % 6 1.09 0.93 ~1.27 0.276
'8 6 0.97 0.65~1.28 0.575
AW (S BRI ] ) >60 % 3 1.10 1.03 ~1.17 0.006
FH<60 % 14 1.70 1.46 ~1.99 <0. 001
AP (4 WA A] ) >60 % 3 1.01 0.91~1.13 0. 820
FH<60 % 14 1.03 0.75~1.42 0.835
b DX (e G ] ) WM 13 1.43 1.23 ~1.67 <0.001
E| R 3 1.75 1.34 ~2.28 <0.001
Hi X (K BRI i) T 13 0.95 0.79 ~1.13 0.535
I 3 1.34 0.83~2.17 0.24

2.4 RS =1.45,95%CI:1.26 ~1.67,P<0.001 ) Fl4 e HE A

M 2 — R AR AR i B R A9 Sk, i B FIR B 8] ( OR [d]( OR=0.96,95% CI.0. 82 ~1.22,P>0.05) 45 1 5



526

ISSN 1007-3949 Chin J Arterioscler, Vol 27 ,No 6,2019

) 25 T A — 380 2 A e e MRS I [) %o 75 100 e ¢
395 DRI 52 W) e A ) Sk, BV B B A 7] ( OR =
1.53,95% CI:1.27 ~1.85,P<0.001) , = —5 K
FEE I s 10 X 785 LS 22 38 XL 82 Wi s K %) Sk B
K MENR B 6] (OR =0.99,95% CI1:0.75 ~1.31,P =
0.957) , 7~ Meta 4325 R ARE . 7F i B HIR B
[EAIF 5T 2 56 T w8 afn R 4 ) AG SRS (OR =
1.53,95%CI:1.25 ~ 1. 88, P<0.001) , 7&K AR A}
T AFF 5 H 2 56 T 8 ot 42 i (6 Sk (OR =
1.15,95%CI.0. 88 ~1.50,P=0.322) .
2.5 ERERE

22 Tl B I ) 1] 5 73 i e XU 56 2R %) Sk 51
SLIE IR S F AT Begg's A, 47 i Bk B ) [
I i BIR B[] 195 A A7 78 R R w75 (40 3k P =
0.063,P=0.163) ; Eegg’s i 5t $5 7 a6 Bl AR 5[] A
TETER F M (P=0. 643, T B B s 1) 46 56 455 1
INRFETE R Flm AT (P=0.002) (& 4 & 5) .

Funnel plot with pseudo 95% confidence limits
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Figure 4. Begg’s funnel plot for the association between

short sleep duration and hypertension

Funnel plot with pseudo 95% confidence limits
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Figure 5. Begg’s funnel plot for the association between

long sleep duration and hypertension
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