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COMMENT

Benefit of wearable blood pressure monitoring device in Society 5.0
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Nobody doubt that hypertension is the primary therapeutic
target to prevent cardiovascular events.
Especially, frequent daytime blood pressure (BP) measure-
ments during daily activities over several days may be critical
for detecting daytime BP risk. Self-measured home BP
monitoring (HBPM) and ambulatory BP monitoring
(ABPM) are recommended among BP measurements.
However, HBPM can underestimate the risk of masked
hypertension, and ABPM cannot be performed frequently.
We do not have an adequate BP monitoring device that could
measure daytime BP during activities of daily life. In these
aspects, we have expected less restrictive wearable BP
monitoring devices I the era of digital management of
hypertension. Among the wearable BP monitoring devices,
Kario et al previously validated the HeartGuideⓇ, a
wristwatch-type wearable BP monitoring device, and verified
its accuracy under the ambulatory condition in a comparison
study of subjects simultaneously equipped with ABPM
[1–3]. It is necessary to assess the benefits of wearable BP
monitoring devices to prevent hypertensive organ damages.

In this issue, Kario et al. [4] evaluated the relationship
between BP taken by a new wrist-cuff oscillometric wear-
able BP monitoring device and left ventricular mass index
measured by cardiac magnetic resonance imaging (cMRI-
LVMI) in 50 hypertensive patients (mean age 60.5 ± 8.9
years, 92.0% men, 96% treated for hypertension) with
regular employment. In 2105 patients with wearable BP
measurements (home BP: 747 [morning: 409, evening:
338], ambulatory condition: 1358 [worksite: 942]) were
collected. The average of all wearable systolic BP (129.8 ±
11.0 mmHg) was weakly correlated with cMRI-LVMI.
Morning home wearable systolic BP average (128.5 ± 13.8
mmHg) was significantly correlated with cMRI-LVMI,

but ambulatory wearable systolic BP average (132.5 ±
12.7 mmHg) was not. The averages of the highest three
values of all wearable systolic BP (153.3 ± 13.9 mmHg) and
ambulatory wearable systolic BP (152.9 ± 13.9 mmHg)
were 16 mmHg higher than that of the morning home
wearable systolic BP (137.0 ± 15.9 mmHg). Those peak
values were significantly correlated with cMRI-LVMI.
Considering these results, Kario et al concluded that an
increased number of wearable BP measurements might add
to the clinical value of these measurements as a complement
to the guideline-recommended home BP measurements.

This is the first study examining the association between
wearable wrist-cuff oscillometric BP monitoring devices and
hypertensive organ damages in patients with hypertension. The
most important new finding was that the wearable systolic BP
at home according to the guideline-recommended standardized
measurements protocol was more strongly correlated with
cMRI-LVMI than that at home and under an ambulatory
condition. In this study, the averages of the ambulatory
wearable systolic BP and worksite wearable systolic BP values
were higher than the average of the guideline-recommended
home wearable systolic BP by 7.9 and 8.8mmHg, respec-
tively. Moreover, the worksite wearable systolic BP was higher
than the morning home wearable systolic BP by 4.9mmHg.
However, the correlation of ambulatory wearable SBP and
morning BP measured by ABPM with cMRI-LVMI was not
significant, while that of home (morning average and morning-
evening average) wearable SBP with cMRI-LVMI was sig-
nificant. These findings provide us the meaningful clinical
implications that wearable BP might be a more sensitive
measure for evaluating organ damage and that the repeated
morning BP measurement according to a standardized protocol
is essential for hypertension management.

The secondary important new finding was that the peak
wearable systolic BP during ambulatory measurements was
significantly higher than those during home morning mea-
surements, and that both the wearable peak systolic BP
index measured under a home condition and that measured
under an ambulatory condition were significantly correlated
with cMRI-LVMI. Kario et al discussed that automatically
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measured ABPM captured BP under a wider range of
conditions compared with ambulatory wearable BP, which
can lead to greater BP variability and poor correlation.
These results clearly showed that wearable BP may be more
sensitive than ABPM-measured BP for assessing cardio-
vascular risk during daily activity.

Although there are several limitations and further studies
are necessary, the newly developed wrist-cuff oscillometric
wearable BP monitoring device, HeartGuide, was feasible
and acceptable for working adults, and was able to detect
the BP elevation during daily activity. These benefits con-
tribute to the prevention of hypertensive organ damages. In
Society5.0, wearable BP monitoring devices will strengthen
the established therapeutics for hypertension [5].
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