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T
he most recent guidelines on the management of
hypertension [1] once again reinforce the concept
that the evaluation of out-of-office blood pressure

(BP) through modalities, such as ambulatory BP monitoring
(ABPM) and home BP monitoring is superior to clinic BP
monitoring in predicting outcome. In this context, noctur-
nal BP has now been recognized as an important out-of-
office BP parameter for optimizing cardiovascular risk
stratification. As a matter of fact, a systematic review by
Hansen et al. [2] of 23 856 hypertensive patients and 9641
participants from Asian, European and South-American
population cohorts showed that nocturnal BP predicts
mortality and cardiovascular morbidity in both hyperten-
sive patients and the general population, even when adjust-
ments were made for daytime BP.

Despite this evidence, it is still unknown how to ade-
quately manage elevated nocturnal BP, most of all when it
does not fall compared with daytime BP: the so called
‘nocturnal nondipping’. Even though this definition is
largely arbitrary, a decrease of 10–20% in nocturnal BP
relative to daytime BP is considered normal. In 1988,
O’Brien [3] introduced the novel concept of ‘nondippers’
to describe a subgroup of hypertensive patients in whom
the nocturnal SBP/DBP decline was less than 10/5 mmHg
and the stroke risk was high.

Although a nondipping profile is frequently accompa-
nied by high nocturnal BP, these two phenotypes are not
always concomitantly present, and therefore, the patho-
physiological and clinical implications of each of them
may differ.

Several possible determinants of an increase in nocturnal
BP were identified: risk factors like ageing or obesity,
behavioural factors, such as high salt intake, underlying

autonomic nervous system dysfunction, and last but not
least, sleep disorders [4].

Obstructive sleep apnea is known to alter the physio-
logical nocturnal BP dipping because of the repetitive
airway obstruction and related BP and heart rate surges,
but the role of other sleep disorders is rarely taken into
account in the evaluation of the patient’s circadian BP
profile. Insomnia, in particular, the most prevalent sleep
disorder, has been associated with the development of
hypertension: a recent systematic review confirmed that
insomnia is related to hypertension and BP nondipping [5].
This association was stronger with more frequent insomnia
symptoms and objective short sleep duration. However,
studies on the role of insomnia as a predictor of future
nondipping status are currently lacking.

On this background, the article by Lyu et al. [6] published
in the current issue of Journal of Hypertension provides
further interesting evidence on the association between BP
dipping, sleep quality and clinical features of insomnia. The
authors analyzed a subset (399 patients) of the Wisconsin
Sleep Cohort, one of the largest prospective population-
based studies on the natural history of sleep disorders, in
particular, sleep-disordered breathing. In a cross-sectional
analysis, features of insomnia, such as difficulty in falling
asleep, longer waking after sleep onset (WASO), shorter
sleep time and lower sleep efficiency were associated with
greater probability of both SBP and DBP nondipping.
Furthermore, the authors performed a longitudinal analysis
confirming the association between incident nondipping
status at follow-up and polysomnographic features of
insomnia and poor sleep, such as sleep efficiency lower
than 80% and WASO greater than 60min.

This study has several strengths: firstly, patients have
been comprehensively assessed with both full-polysom-
noghraphy and ABPM, which, despite the limited repro-
ducibility of the dipping status [7], offers the most adequate
and standardized method of BP assessment in patients with
sleep disorders and hypertension. Secondly, the longitudi-
nal nature of the study and the long follow-up allow to
understand the potential predictive value of some objective
sleep features, such as WASO and sleep efficiency, which
are not routinely analyzed in clinical practice.

The results are in line with previous studies confirming
the association between insomnia and hypertension. In
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particular, the association between shorter sleep time and
features of insomnia with SBP and DBP nondipping status is
consistent with the results of the studies by Vgontzas et al.
[8] who found that insomnia with short sleep duration was
associated with increased risk of hypertension, to a degree
comparable with that of other common sleep disorders, for
example, sleep disordered breathing. The same group
confirmed the complex relationship between sleep quality
and hypertension by evaluating polysomnographic features
of 219 chronic insomniacs and 96 normal sleepers who
underwent polysomnography followed by a multiple sleep
latency test (MSLT) to assess the degree of vigilance. They
found that insomnia combined with MSLT greater than
14min increased the odds of hypertension by 300% (odds
ratio¼ 3.27; 95% confidence interval¼ 1.20–8.96), whereas
insomnia combinedwithMSLTgreater than 17min increased
even further the odds of hypertension by 400% (odds
ratio¼ 4.33; 95% confidence interval¼ 1.48–12.68) com-
pared with normal sleepers with MSLT 14min or less [9].

Taken together, these data on one hand reinforce the
role of both objective features of insomnia and subjective
symptoms of the disease as important players in the link
between insomnia and hypertension. On the other hand,
they support the presence of the so-called physiological
hyperarousal as a possible determinant of an enhanced
sympathetic activation, and therefore, of an increased risk
of developing hypertension [9].

Another interesting aspect of the article by Lyu et al. [6] is
the assessment of the longitudinal relationship between
certain objective polysomnographic features of poor sleep
and insomnia, such as reduced sleep efficiency and
increased WASO with incident nondipping status, per-
formed in a subset of participants. This is so far the first
study evaluating this relationship with a proper methodol-
ogy and adequate follow-up of 7.4 years. The authors
report that the odds of incident nondipping were about
twice as high in participants with longer WASO, longer total
sleep time and lower sleep efficiency. These findings sup-
port the presence of cause–effect relationship between
poor sleep quality and nondipping.

A possible limitation of the study by Lyu et al. [6] is that it
did not include elderly participants. Considering that the
prevalence of both insomnia and hypertension increases
with ageing it would be particularly important to confirm
the study findings also in older patients.

The clinical relevance of the reported findings is very
clear: we, clinicians, should put more effort in investigating
sleep quality and symptoms suggesting sleep disorders in
hypertensive patients seen routinely during our clinic visits.
In particular, the presence of a nondipping status should at

least require a thorough investigation of sleep complaints, if
not an objective assessment to evaluate the basic sleep
quality indexes. Considering the reported association with
poor sleep quality and adverse cardiovascular outcomes
[10], a more careful diagnostic approach may improve risk
stratification and ensure that potential contributing factors
to an increased risk of cardiovascular complications are
properly assessed and treated.

Clearly, the study by Lyu et al. [6] while offering a
convincing proof of the link between sleep disturbances
and nondipping status cannot demonstrate the reversibility
of such association. Therefore, given the complexity of the
relationship between sleep disturbances, insomnia and
hypertension, interventional studies on comorbid insomnia
and hypertension are needed to document the impact of
treating insomnia on circadian BP profile and, possibly,
long-term cardiovascular morbidity.
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