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Association of morning hypertension with heart rate and heart rate variability

GUO Qian-hui, WANG Fei, CHENG Yi-bang, ZHANG Dong-yan, LI Fei-ka, LI Yan
Shanghai Institute of Hypertension, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China

[Abstract] Objective - To analyze the association of morning hypertension with heart rate and heart rate variability and explore the association between
sympathetic activity and morning hypertension. Methods - We recruited outpatients who visited the Department of Hypertension from Nov. 2010 to Jun.
2015 and were suspected of hypertension with no anti-hypertensive treatment. The 24 h ambulatory blood pressure was monitored and time domain and
frequency domain indexes of heart rate variability were measured. The morning hypertension was defined as a mean systolic blood pressure of at least
135 mmHg or a mean diastolic blood pressure of at least 85 mmHg within 2 hours after getting up in the morning. Results - Of 596 subjects, 354 (59.4%)
had morning hypertension. The Logistic regression analysis showed that the risk of morning hypertension increased with heart rates in sitting and supine
positions, increased heart rate within 24 h and low frequency (LF) heart rate variability in supine position (P<0.01). After adjustments for sex, age, body
mass index, cigarette smoking, alcohol consumption, fasting blood glucose, and serum total cholesterol, the associations of morning hypertension with 24 h
heart rates and LF heart rate variability were still statistically significant (P<0.05). Conclusion - Morning hypertension is associated with increased heart
rate and LF heart rate variability, indicating the association between morning hypertension and activated sympathetic system.
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Tab 1 Basic characteristics of subjects

SiH %Fﬁ%jg)}?téﬂ F%(%N‘.iﬁ‘gféﬁ Pl
BEARHHE
AR 52.6+9.7 50.1+10.4 0.00
BMI/ (kg/m®) 24.143.0 244428 0.19
B (%) 83 (34.3) 183 (51.7) 0.00
WA In (%) 25 (10.3) 72 (20.5) 0.00
WA In (%) 33 (13.6) 86 (24.5) 0.00
BRI In (%) 12 (5.0) 11 (3.2) 0.26
I JE /mmHg
BEWGF 1250114 136.0+12.5 0.00
B ERIRE 76.0+8.4 85.0+8.6 0.00
24 h g )% 118.0+9.0 133.0+10.7 0.00
24 h #F5k 75.0+6.5 86.0+7.4 0.00
4L 4R / (mmol/L)
2 B I 5.07+0.80 5.10+0.90 0.64
TC 5.12+0.94 5.10+0.92 0.82
TAG 1.18 (0.89 ~ 1.71) 123 (0.91 ~ 1.87) 0.05
HDL-Ch 1.58+0.42 1.46+0.40 0.00
LDL-Ch 3.31+0.95 3.28+0.87 0.79

B, HRmiEH S ELM ML, 24h HIA, &R K&
HRALD YRR, LE ORERER (P <001), Hi
PRIy EWI R 220, A TR, 4RI BMIL, IRJA, 1K

Tab 2 Comparison of parameters of heart rate and heart rate variability between patients with or without morning hypertension

G
A 3 L L AL T 2 P4
(n=254) (n=354)

IDE/ (K /min)

B AL 72.3 (71.1 ~ 73.6) 747 (73.6 ~ 75.7)

L =M 68.6 (66.4 ~ 88.0) 70.8 (70.6 ~ 71.0)

24 h 709 (69.9 ~ 71.9) 73.9 (73.1 ~ 74.7)

H i) 754 (60.7 ~ 62.6) 78.6 (77.7 ~ 79.6)

A fi] 61.6 (60.7 ~ 62.6) 64.6 (63.8 ~ 65.4)

HR 752 (73.8 ~ 76.5) 80.2 (79.0 ~ 81.4)
INVEE REHYHERR

SDNN/ms 30.0 (28.0 ~ 32.0) 322 (30.1 ~ 34.2)

PNN50/% 2.6 (0.4 ~ 4.9) 33 (1.1 ~ 5.5)
LR TR IEHR

LF/ms’ 113.6 (111.5 ~ 115.7) 153.4 (151.3 ~ 155.5)

HF/ms’ 1114 (1093 ~ 113.5) 1349 (132.8 ~ 137.0)

LF/HF 1.0 (=1.1 ~ 3.1) 1.1 (=09 ~ 3.2)

RS
1 R i R 2 TEiH R ) I HEZH
P (n=254) (n=354) P
0.005 72.5 (71.1 ~ 73.6) 74.6 (73.6 ~ 75.7) 0.012
0.007 68.6 (68.5 ~ 68.8) 708 (70.6 ~ 71.0) 0.007
0.000 71.1 (69.9 ~ 71.9) 73.7 (73.1 ~ 74.7) 0.000
0.000 75.6 (74.3 ~ 76.4) 78.4 (77.7 ~ 79.6) 0.000
0.000 61.8 (60.7 ~ 62.6) 64.5 (63.8 ~ 65.4) 0.000
0.000 752 (73.8 ~ 76.5) 80.1 (79.0 ~ 81.4) 0.000
0.060 30.5 (28.5 ~ 32.5) 31.8 (29.8 ~ 33.9) 0.240
0.150 2.7 (0.5 ~ 4.9) 33 (1.2 ~5.5) 0.170
0.000 122.8 (120.7 ~ 124.9) 147.6 (145.5 ~ 149.7) 0.045
0.060 1162 (114.1 ~ 118.4) 131.5 (129.4 ~ 133.6) 0.220
0.150 1.1 (-1.0 ~ 3.2) 1.1 (-1.0 ~ 3.2) 0.420
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VR TERI, AERY. BMIL W, GRIE. A HEIE & TC
ARG, B BOORE R LF 034 5 515 5 & il
ISR A it . OFREBEHIN LA SD, EREn
B RS 384 26% ~ 62% (OR {4 1.26 ~ 1.62); LF .(»
AR AN 1A SD, 15 R v I e B A5 AURS: 5 i 20%
(OR=1.20), B 1 Borif 5 i Il B3R BE 24 h R if Rt
B0 py itk B3 - (¥ P=0.000),

#e 3 Logistic [1]U743 47 1 & 5 MLV 5005 B 0238 53 B MU 5 2

Tab3 Logistic regression analysis of the association between morning hypertension
and parameters of heart rate and heart rate variability

k)
OR (95%CI)

TR IE
OR (95%CI)

T H
P Pl
IBE/ (& /min)

LEAAL (+10.1)

BEEML (+9.8)
24h (+7.8)
HiE (+8.7)
il (+7.6)
iR (+11.3)
DR REHATERR
log (SDNN) (+0.4 ms)
log (PNN50) (+1.6%)
DRT RIHIEIR
log (LF) (+1.1 ms®)
log (HF) (+1.2 ms®)

log (LF/HF) (+0.9)

1.28 (1.08 ~ 1.52) 0.005
1.26 (1.06 ~ 1.49) 0.008
1.49 (1.25 ~ 1.78) 0.000
1.49 (1.25 ~ 1.77) 0.000
1.52 (1.27 ~ 1.81) 0.000

1.62 (1.35 ~ 1.93) 0.000

1.17 (0.99 ~ 1.39) 0.060

1.16 (0.95 ~ 1.41) 0.150

1.32 (1.11 ~ 1.56) 0.002
1.17 (0.99 ~ 1.38) 0.060

1.13 (0.96 ~ 1.33) 0.150

1.26 (1.05 ~ 1.50) 0.010
1.26 (1.06 ~ 1.51) 0.009
1.44 (1.20 ~ 1.74) 0.000
1.43 (1.19 ~ 1.73) 0.000
1.52 (1.26 ~ 1.83) 0.000

1.62 (1.34 ~ 1.96) 0.000

1.11 (0.93 ~ 1.32) 0.400

1.16 (0.94 ~ 1.44) 0.170

1.20 (1.00 ~ 1.44) 0.047
111 (0.93 ~ 1.33) 0.240

1.08 (0.90 ~ 1.28) 0.410

Rt — B HOE Mo b, RATEER THRE R &

JE 41 1 67 {5 v I s AR s (24 h o B 0 i 0/ T ok
F& = 130/80 mmHg), sy Hrifil EIEH & (1§ R E K 24 h
EIMEI E R, n=157) FiE R EIMEBE (n=354)
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PR T USRS, TR I R & i B 2R
EETMEFER#H (P <0.004), LF L3R4 S HERIA
Ha ol g (146.8 X 121.2), [H KK F G it 2 & Lk F
(P=0.070), % JEFIAE A0S BLOBRFLLRA kB AR,
A1 — 25 N B FEAE S i LB AT o AL, oA EE R
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Figl Morbidity of morning hypertension in quartiles of 24 h (A) and morning heart
rates (B)
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