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Measurement of circadian blood pressure variation using a home blood pressure
monitoring device
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Hypertension is a strong risk factor for stroke and myocardial infarction.

Because blood pressure (BP) decreases 10 to 20 % during sleep in general, disappearance of nocturnal

BP dipping, as well as BP rising during sleep, has been considered as an independent risk factor
for the cardiovascular outcomes. Although measurement of nocturnal BP requires ambulatory BP
monitoring device, we clarified that nocturnal BP could be easily measured using a commercially
available automatic cuff-oscillometric device with a built-in timer programed to measure BP at 0, 2,

and 4 o"clock. We determined sleep BP by analyzing a data of wrist-worn activity sensor, and
calculated nocturnal BP change by comparing with mean of evening and morning BP. Because office BP,
as well as nocturnal BP change, was affected by several factors such as salt loading, and ambient
temperature. repeated measurement of nocturnal BP by the simple way might help to precise assessment

of nocturnal BP variations.
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Extreme-dipper Dipper
Age (years) 62.1+11.6 59.1+12.0
Sex (men, %) 313 28.9
BMI (kg/m?) 226=3.2 226=33
Alcohol consumption (Go/week) 4.6+9.0 3.6+7.7
Antihypertensive medication (%) 29.3 253
SBP  Awake (mmHg) 13617 12816
Sleeping (mmHg) 104 =12 110=13
Nocturnal dipping (%) —23=3 -14=3
DBP  Awake (mmHg) 79+10 76 =10
Sleeping (mmHg) 60=8 64+8
Nocturnal dipping (%) —24=6 -15=6
BNP (pg/ml) 20.2+16.1 20.0+18.7
eGFR (ml/min/1.73 m?) 713 +£14.8 772+13.5
Non-dipper Riser P
58.1+124 60.0=12.6 <0.001
325 35.0 0.018
221+33 21.6+3.1 <0.001
3469 3468 0.067
237 232 0.122
122+ 16 118+ 16 <0.001
115+ 15 123+17 <0.001
—6=3 5+5 <0.001
73+£10 70+10 <0.001
67+9 7110 <0.001
-1+6 28 <0.001
21.7+20.8 24.7+23.6 <0.001
773+ 14.2 76.0 = 14.1 0.197
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Linear regression analysis

Nocturnal SBP dipping (%)

Coefficient B p

Age (years) 0.007 0.011 0.525
Sex (men) 1.813 0.106 <0.001
BMI (kg/m?) 0.048 0.020 0.191
Awake SBP (mmHg) —0.163 —0.340 <0.001
Antihypertensive medication 0.629 0.034 0.021
Alcohol consumption (Go/week) —-0.039 —-0.036 0.014
¢GFR (ml/min/1.73 m?) -0.006  —0.011 0.479
BNP (pg/ml) 0.033 0.084 <0.001
Home BP monitoring Winter Reference

Middle 2.535 0.156 <0.001

Summer 4.465 0.263 <0.001
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Multinomial logistic regression analysis

Dipper Non-dipper Riser

Coefficient P Coefficient P Coefficient P

Age (years) —0.020 0.003 —0.022 0.001 —0.003 0.677
Sex (men) 0.177 0.275 0.649 <0.001 0.933 <0.001
BMI (kg/m?) 0.046 0.029 0.046 0.036 0.027 0301
Awake SBP (mmHg) -0.026 <0.001 -0.055 <0.001 —0.083 <0.001
Antihypertensive medication 0.058 0.705 0.189 0.228 0.226 0.219
Alcohol consumption (Go/week) — —0.015 0.068 —0.025 0.003 —0.026 0.013
eGFR (ml/min/1.73 m?) —0.007 0.172 —0.007 0.160 —0.009 0.117
BNP (pg/ml) 0.006 0.161 0.013 0.002 0.016 <0.001
Home BP monitoring Winter reference Reference Reference
Middle 0.662 <0.001 1.100 <0.001 1.292 <0.001
Summer 1.097 <0.001 1.871 <0.001 2.329 <0.001
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