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COMMENT

Preventing and managing hypertension: do not forget the night
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Most functions and responses of the body vary over the
course of a day—known as “circadian rhythm”, a crucial
factor for survival. The circadian rhythm is controlled by the
central biological clock in the suprachiasmatic nucleus,
which has evolved to synchronize our daily activities based
on signals from the external environment, such as light
(or darkness) exposure. Notably, blood pressure (BP) has a
marked circadian pattern, with a normal drop of >10%
observed from daytime to nighttime (i.e., “dipping pattern”),
and dysregulation of this usual pattern is associated with a
higher risk for cardiovascular disease (CVD) and hyperten-
sion [1]. The influence of circadian rhythm on CVD risk is
indeed reflected not only by the fact that 24 h ambulatory BP
monitoring is a stronger prognostic factor for CVD and
mortality than clinic (“office”) BP [2] but also by the clinical
importance of nighttime ambulatory BP [3], even beyond that
of daytime BP [4]. Thus, nondipper (<10%) [5] or riser
patterns (i.e., increase in BP from daytime to nighttime) [6]
as well as morning BP surge [7] are strong predictors of
adverse events.
Sleeping is the main nighttime activity. Although some of its
biological roles remain to be elucidated, sleep is essential for
many vital functions, including development, energy con-
servation, cognitive and physical performance, and immune
function. The total daily sleep duration in the first humans was
>8 h during most of the year, with some seasonal variations—
increases and decreases during shorter (winter) and longer
(summer) natural photoperiods, respectively [8]. However,

individuals in Western societies are currently exposed to
numerous sleep disruptors, such as shift work, multiple jobs,
the internet, television, and especially alterations of the
natural light-dark cycle. The latter is due to the wide avail-
ability of artificial light (especially of the blue spectrum),
attenuated exposure to daylight within buildings, and evening
use of light-emitting devices, all of which decrease the
strength of natural light-dark signals that entrain circadian
systems [8, 9].

Not surprisingly, sleep disturbances are prevalent
among westerners (e.g., affecting one-third of the U.S.
adult population [10]). This is an important problem
because sleep disturbances can have a negative impact on
health status, including cardiovascular health. Recent
meta-analytical evidence indicated that not only a short
(<7 h) but also (and especially) a long (>8 h) sleep duration
is associated with a higher risk of mortality and CVD
events [11]. Likewise, sleep quality (i.e., the self-reported,
retrospective assessment of the sleep experience) is
important, as it is inversely associated with the incidence
of coronary heart disease—albeit it does not seem to be
linked with mortality or other CVD outcomes such as
stroke or mortality [11].

The disruption of the natural light-dark cycle that
characterizes modern societies can contribute to sleep-
maintenance insomnia (or simply “insomnia”)—a condition
characterized by difficulty staying asleep, nocturnal awa-
kenings and, in particular, waking too early and struggling
to get back to sleep. Insomnia is the most common sleep
disorder, affecting ~30% of the general population, and is
associated with a wide cluster of CVDs and metabolic
disorders, including hypertension [12]. Of major importance
is obstructive sleep apnea (OSA), a breathing disorder
characterized by repeated episodes of complete or partial
upper-airway occlusion (and subsequent arterial hypoxemia)
leading to sustained activation of carotid body chemor-
eceptors that reflexively upregulate sympathetic nervous
system activity [13]. OSA is the most common condition
associated with resistant hypertension, and it is found in
30–40% of all patients with hypertension [14].
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In a topical study recently published in this journal,
Kario et al. reported the association between self-reported
sleep duration and nighttime BP in 2236 patients who were
followed for ~7 y on average [15]. Short sleep duration
(<6 h/night, vs. normal [“optimal”] duration [6–9 h/night])
was significantly associated with a more than twofold
higher risk of atherosclerotic CVDs, especially stroke. An
important finding of their study was that even ‘shorter
sleepers’ with well-controlled nighttime systolic BP (i.e.,
<120 mmHg) had a more than threefold higher risk
of atherosclerotic CVD and coronary artery disease.
Conversely, “optimal sleepers” were also at significantly
higher risk of stroke if nighttime systolic BP was uncon-
trolled. These findings therefore reflect the importance of
ensuring not only adequate control of nocturnal hyperten-
sion but also healthy sleep to reduce the risk of CVD,
especially stroke. In this context, sleeping pills are fre-
quently prescribed to patients with arterial hypertension and
can contribute to the improvement of both sleep and
BP control [16]. For instance, a nonhypotensive sedative,
zolpidem, could be useful in patients with poor-quality
sleep and nighttime hypertension who exhibit a nondipper
pattern due to the capacity of this drug to improve sleep
quality and stress status, converting nondippers with poor
sleep quality into dippers [17].

In summary, both nighttime BP and sleep are important
variables to be considered and monitored by those involved
in the prevention and management of hypertension. Inter-
ventional research is needed to determine how to improve
both components.
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