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COMMENT

Management of seasonal variation in blood pressure through the
optimal adjustment of antihypertensive medications and indoor
temperature
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Comment on two original articles, Ye et al.’s “Seasonal
variation in the effect of antihypertensive treatment with the
irbesartan/hydrochlorothiazide combination” and Kinuta
et al.’s “Associations of indoor and outdoor temperatures
and their difference with home blood pressure: The Masuda
Study”.

Seasonal fluctuations in blood pressure (BP) are closely
related to outdoor and indoor temperatures [1, 2], and
increases in the incidence of cardiovascular disease during the
winter are well recognized. The optimal adjustment of indoor
temperature may thus be useful for preventing a winter
increase in the incidence of cardiovascular disease by inhi-
biting BP elevation and excessive BP surge in winter. In a
prospective observational study in which 352 healthy parti-
cipants underwent home BP monitoring for 2 years, Kinuta
et al. reported that an increase in indoor temperature of 1°C
reduced systolic BP by 0.37 mmHg and 0.45mmHg in the
morning and evening, respectively, and the magnitude of
association was stronger for indoor temperature than for out-
door temperature [3]. Kinuta et al. concluded that controlling
indoor temperature is useful for stabilizing home BP. Other
previous studies have demonstrated the relationship between
indoor or outdoor temperature and BP levels [1, 4–7]. Saeki
et al. reported a stronger association of indoor temperature
with BP levels evaluated by ambulatory BP monitoring
compared to outdoor temperature [8]. Umishio et al. used
home BP monitoring and reported an association between
indoor temperature and home BP levels [1]. Notably, Kinuta
et al. conducted a prospective observational study of home BP

monitoring over a period of 2 years and found a strong rela-
tionship between indoor temperature and home BP compared
to outdoor temperature [3]. Optimization of room temperature
is a useful method to suppress increasing BP levels in the
winter. Umishio et al. reported that the indoor ambient tem-
perature at which there is a < 50% probability of elevated
morning home systolic BP (SBP) (≥135mmHg) is >12 °C for
men aged 60 years, >19 °C for men aged 70 years, >24 °C for
men aged 80 years, >11 °C for women aged 70 years and
>16 °C for women aged 80 years [1]. Additionally, a cohort
study in Scotland reported that people in housing heated
to less than 18 °C had a greater risk of elevated BP [9].
The WHO Housing and Health Guidelines recommend that
the room temperature be >18 °C in winter [10].

In winter, it would be useful to adjust or initiate anti-
hypertensive medications to suppress BP elevation. Ye et al.
reported that decreases in BP due to initiating anti-
hypertensive medications were stronger in autumn/winter
(cold seasons) than in spring/summer (warm seasons) [11].
They compared decreases in BP due to the administration of
irbesartan/hydrochlorothiazide for hypertensive participants
not taking antihypertensive medications between spring/
summer and autumn/winter. The mean change in SBP at the
12-week follow-up was greater among participants who
commenced treatment in autumn/winter (−34.2 mmHg)
than among those who commenced treatment in spring/
summer (−27.1 mmHg), with a between-season difference
of 7.0 mmHg (95% confidence interval, 4.7–9.3 mmHg;
P < 0.001). In the winter, when the incidence of cardio-
vascular disease increases, untreated hypertensive patients
should start antihypertensive medication treatment. More-
over, early adjustment of antihypertensive medications to
anticipate the winter increase in BP would be useful to prevent
cardiovascular events. Hanazawa et al. previously reported
that the winter-summer difference in home BP was smaller in
an early titration group (September–November) than in a later
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titration group (December–February) (BP changes in summer
and winter, 3.9/1.2 mmHg vs. 7.3/3.1 mmHg; p < 0.001) and
was also smaller in an early tapering group (March–May)
than in a later tapering group (June–August) (BP changes
in winter and summer, 4.2/2.1 mmHg vs. 7.1/3.4 mmHg;
p < 0.001), which indicates that early adjustment of anti-
hypertensive medications using home BP monitoring would
be effective in suppressing the amplitude of seasonal BP
variation [12].

Winter increases and variability in BP levels are asso-
ciated with target organ damage and cardiovascular risk
[5, 13–16]. Based on the abovementioned research articles
by Kinuta et al. [3] and Ye et al. [11], optimizing indoor
room temperature and adjusting antihypertensive medica-
tions would be useful to decrease the incidence of cardio-
vascular disease in winter (Fig. 1). Seasonal variations in
BP, especially excessive increases in BP levels in the
winter, are an important therapeutic target in the manage-
ment of hypertension. Prospective studies and interven-
tional trials are needed to assess options for stabilizing
seasonal fluctuations in BP.
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Fig. 1 Stabilization of seasonal variation in blood pressure through the
optimization of antihypertensive medications and room temperature.
Excessive seasonal fluctuations in blood pressure (BP) may induce
winter-onset cardiovascular disease (CVD) events. (1) The optimal

adjustment of room temperature and (2) early adjustment of anti-
hypertensive medications can suppress this excessive seasonal varia-
tion in BP and may be able to prevent winter increases in the
incidence of CVD
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