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Depression and hypertension are common
diseases, and the combination of depres-

sion and hypertension is not rare. The
association between depression and blood
pressure (BP) level has been controversial.
In the Three-City Study, depression diag-
nosed using the Center for Epidemiological
Study Depression Scale (CES-D) was shown
to be significantly associated with lower BP.1

The association remained significant after
adjusting for the subjects’ use of antihyper-
tensive and antidepressant medication. Licht
et al.2 also reported that depression is asso-
ciated with decreased BP. On the other hand,
Shar et al. examined 2087 participants from
the Baltimore Longitudinal Study of Aging,3

and an age-stratified analysis showed that a
greater CES-D score was significantly asso-
ciated with higher average systolic BP (SBP)
and diastolic BP for older adults (⩾58.8 years
at first visit). In the same study’s younger age
cohort, gender moderated the relationship of
CES-D to SBP; higher CES-D scores in
women, but lower CES-D scores in men,
were associated with higher SBP.
The association between depression and

home BP has also afforded varying findings.
Niu et al.4 reported that higher home SBP
values were independently and continuously
related to a lower prevalence of depressive
symptoms in participants not using antihy-
pertensive medication, whereas in the Finn-
Home study, masked hypertension patients
had higher Beck Depression Inventory
scores.5

Although the association between depres-
sion and BP has been controversial, it has

been established that depression is associated
with poor prognosis for hypertensive
patients.6–8 Among elderly persons (⩾60
years), significant and substantial excess risks
of death (25%) and stroke (18%) or myo-
cardial infarction (18%) were observed per
5-unit increase in the CES-D score.6 Kuo
et al.7 reported that depression contributes to
the all-cause mortality of hypertensive elderly
persons (⩾70 years). Axon et al.8 studied
10 025 participants in the National Health
and Nutrition Epidemiologic Follow-up
Study (NHANES I) who were alive and
interviewed in 1982 and had complete data
for CES-D: nondepressed hypertensive
patients had significantly lower adjusted
hazard ratios for all-cause mortality com-
pared with depressed hypertensive patients
(hazard ratio 0.85).
Why and how does depression affect poor

prognosis in hypertensive patients? We
should consider mechanisms other than those
involving the BP level. In this issue of
Hypertension Research, Kayano et al.9 reports
that masked hypertension and home BP
variability are associated with depression.
Their paper includes two important points
addressing the above question; one is BP
variability, and the other is insomnia.
BP variability has been a hot topic in recent

years.10–17 Rothwell et al.10 showed that visit-
to-visit variability in SBP was a strong pre-
dictor of stroke, independent of mean SBP.
Compared with office BP measurements,
home BP measurement has more diagnostic
accuracy because it provides a larger number
of measurements. Home BP variability also
has been shown to contribute to the risks of
total mortality, cardiovascular and stroke
mortality.18 Kayano et al.9 reported that home
BP variability was increased in depressive
patients, but day-by-day office BP variability

was similar in depressive and nondepressive
patients.
Reaction to stress in depression was also

studied. Hamer et al.19 examined the effects
of depressive symptoms on cardiovascular
and catecholamine responses to the induction
of depressive mood. In that study, partici-
pants were required to complete two separate
speech tasks where they were asked to recall
life events that made them feel angry or
depressed. Their BP, heart rate and total
peripheral resistance were significantly
increased in response to both tasks, and
higher diastolic BP and higher major meta-
bolites of norephinephrine levels were
observed in the participants with high depres-
sive symptoms.19 From this point of view, the
measurement of BP variability over a shorter
duration (for example, beat-by-beat BP varia-
bility) might better reflect hemodynamic
changes in depressive patients.
Insomnia is also an important pathology

that affects the prognosis of hypertensive
patients. We reported short sleep duration
as an independent predictor of cardiovascular
events in Japanese patients with hyper-
tension.20 King et al.21 showed that short
sleep duration was associated with incident
coronary artery calcification. Paciência et al.22

showed an association between longer sleep
duration and increased odds of high BP in
adolescents, especially in females. In elderly
patients at high risk for cardiovascular dis-
ease, long sleep duration and persistent
insomnia each had synergetic interactions
with carotid artery stiffness and with visit-
to-visit BP variability.23 Thus, optimal sleep
duration and good sleep quality are favorable
for good prognosis of hypertensive patients.
Insomnia is risk factor of subsequent

depression,24 and screening for sleep-
disordered breathing is important. Ambulatory
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BP monitoring has been widely used to
noninvasively assess BP variation during
sleeping periods, but regular ambulatory BP
monitoring devices that measure BP values at
fixed intervals, for example, every 30min, do
not seem useful for precisely detecting the
sleep apnea-related short-term BP variation.
We developed a new BP-monitoring sys-

tem based on an improved BP measurement-
triggering algorithm, and we evaluated the
system’s ability to specifically detect sleep BP
surges induced by severe O2 desaturation.25

BP variability and insomnia are associated
with each other, and the measurement
of shorter-duration BP variability might con-
tribute to our understanding of this
association.
The measurements of BP variability have

included various time periods, and thus
the meanings of the data obtained by
these measurements also vary (Figure 1).
According to the length of the time period,
BP variability has been divided into yearly
changes, seasonal variation, visit-to-visit
variation, day-to-day variation, diurnal
changes, ambulatory BP variation defined by
the standard deviation of each measurement
and beat-by-beat variation. Beat-by-beat
variation may reflect acute physiological
changes, and yearly changes may reflect slow
responses to environmental factors and aging
(Figure 1). BP variability over shorter periods
has the potential to clarify the association
between BP changes and various stressors
(for example, psychological stress and sleep

apnea). As shown in the Figure 1, all compo-
nents of BP variability might be derived from
beat-by-beat BP measurements.
As noted above, BP variability and

insomnia are associated with depression.
Further studies of BP variability over shorter
time periods (for example, day-by-day, diur-
nal and beat-by-beat) will be useful to clarify
the association between depression and poor
prognosis in hypertensive patients.
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Figure 1 Psychological, physiological stress and various blood pressure variability pattern. BP, blood presure; CV coefficient of variation; CVD, cardiovascular
disease; s.d. standard deviation.
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