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Abstract

The advent of ambulatory blood pressure monitoring
permitted examination of blood pressures during sleep
and recognition of the associated circadian fall in
pressure during this period. The fall in pressure, called
the “dip”, is defined as the difference between daytime
mean systolic pressure and nighttime mean systolic
pressure expressed as a percentage of the day value.
Ten percent to 20% is considered normal. Dips less
than 10%, referred to as blunted or absent, have been
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considered as predicting an adverse cardiovascular
event. This view and the broader concept that white
coat hypertension itself is a forerunner of essential
hypertension is disputable. This editorial questions
whether mean arterial pressures over many hours
accurately represent the systolic load, whether nighttime
dipping varies from measure to measure or is a fixed
phenomenon, whether the abrupt morning pressure rise
is a risk factor or whether none of these issues are as
important as the actual night time systolic blood pressure
itself. The paper discusses the difference between
medicated and nonmedicated white coat hypertensives
in regard to the cardiovascular risk and suggests that
further work is necessary to consider whether the quality
and duration of sleep are important factors.

Key words: Nighttime dip; Ambulatory blood pressure
monitor; Blunting; Cardiovascular risk
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Core tip: While the blunted or absent nighttime
pressure dip in nonmedicated white coat hypertensives
is generally believed to be a predictor of adverse
cardiovascular events, it does not appear to present the
same risk in medicated white coat patients. Of the many
measurable pressure issues, including pulse pressure
and morning surge, during sleep and with awakening,
only the mean systolic pressure appears to be the
predictor of risk.
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NIGHT TIME BLOOD PRESSURE DIP

The circadian fall in blood pressure during sleep™ has
been fully examined only since the development of
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Figure 1 Ambulatory blood pressure recording showing a normal night time dip. In all the ambulatory blood pressure monitoring tracings, the systolic, diastolic,
and mean pressures are shown in blue. The pressure scale in mmHg is on the vertical Y-axis on the left and the time scale in hours is on the horizontal X-axis. The
duration of sleep corresponding to the night time period is indicated by a heavy black bar.
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Figure 2 Ambulatory blood pressure recording showing a blunted night time dip.

ambulatory blood pressure monitoring (ABPM) and
its occurrence in white coat hypertension (WCH) has
not been generally elucidated. First described in 1988,
the night time dip has become an accepted measure
of cardiovascular risk™*. The dip is defined as the
difference between the mean systolic pressure in the
day and mean systolic pressure during the night,
expressed as a percentage of the day time mean,
with the accepted normal between 10% and 20%". A
representative ABPM tracing with a normal night time
dip is shown in Figure 1.

Dips less than 10% are described as absent or
blunted and those in excess of 20% are known as
exaggerated or extremel®. An example of a blunted
dip, such as would be recognized as predicting an
adverse cardiovascular event, is shown in Figure 2.

Identification of medical risk factors, particularly
cardiovascular ones, carries a couple of requirements.
The definition of the conditions must be accepted
and unchallengeable and the observations on which
this designation is based must be unassailable. These
conditions are not met with the night time dip.

The utility of the definition of night time dip is far
from practical. It is assumed that the mean systolic
pressures are utilized but there is such variation in the
actual systolic values during the 24 h that the mean
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hides much information and bears little relationship
to actual daily events. The utilization of average
or maximum systolic pressures would be equally
inaccurate. In white coat hypertension, mean and
average systolic pressures are artificially elevated by
the white coat episode.

The ambulatory monitoring data is also soft. It is
known that repeated studies do not necessarily provide
the same result. Dippers may become non dippers on
subsequent testing'”’.

Furthermore, the patient-designated “time of sleep”
is actually the time of going to bed. The true time
of falling asleep clearly cannot be indicated with this
methodology. Consequently, the pressures used in the
sleep vs awake calculations are slightly but inherently
inaccurate.

Reported studies in night time dip have almost
always been performed in untreated hypertensive
patients™, In the real world, ABPM is rarely performed
in such patients. In our experience, patients are
referred for this study to ascertain the effectiveness
of the treatment or when progressive medication
has failed to control the hypertension. It would be
expected that cardiovascular risks would be more
evident in the uncontrolled hypertensive patients,
however, our studies with medicated patients™ have
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Figure 3 Ambulatory blood pressure recording showing white coat hypertension with a steadily rising pressure of superimposed essential hypertension.
The pressure only reaches hypertension levels during sleep when it is likely to be clinically unnoticed.
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Figure 4 Ambulatory blood pressure recording showing a significantly
rapid rise in mean blood pressure upon awakening.

shown no greater incidence of blunted night time dip
in uncontrolled hypertensives, controlled hypertensives
or white coat hypertensives. Sufficient reduction in the
night time pressure may in fact be blunted or negated
by protective reflexes if these pressures are already
reduced by medication.

Over bridging these considerations is the under-
standing that the cardiovascular risk associated with
the rupture of atheromatous plaques in the coronary
and cerebral arteries are essentially systolic issues.
They may be related to actual systolic levels or pulse
pressure rather than mean pressures or degree of
nocturnal dipping.

Masked hypertension, the condition in which the
home or the ABPM pressures are significantly higher
than the office values must be given considerations
here. It is seldom diagnosed in clinical practice as there
is little incentive to prescribe ABPM or home pressure
devices if the pressure is normal, but occasionally,
accidental or incidental incidences of blood pressure
measurement may reveal this condition and some
explanation is required when masked hypertension
is revealed during sleep. This may eliminate the
night time dip. Night time narrow peaks of systolic
hypertension can occur with dreaming, wider systolic
elevations with obstructive sleep apnea and steadily
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rising pressures are seen with essential hypertension
(Figure 3).

A widened pulse pressure has also been recognized
as an indicator of cardiovascular risk. White coat
hypertensives have a widened pulse pressure during
the white-coat episodes but not at night. Analysis of
our studies in dippers and non-dippers, hypertensives,
white coaters and normal subjects, has found that
there is no statistical difference in pulse pressure
values between day and night. With the exception
of isolated systolic hypertension, a widened pulse
pressure occurs in patients who do not have elevated
blood pressure as their principle diagnosis and includes
those with aortic regurgitation, arteriovenous shunts,
thyrotoxicosis and other cardiovascular disorders that,
in themselves, increase the risk of death.

Associated with the night time dip, the morning
blood pressure surge has been blamed for the increase
in cardiovascular events in the morning hours. It is
measured as mmHg increase per hour in the mean
pressure and it is generally accepted that a rise greater
that 10 is significant as a cardiovascular risk factor.
Figure 4 shows a typical exaggerated increase in the
pressure during the process of awakening.

However, when the rate of rise is continuously
calculated during the 24 h ABPM recording, many
instances of “significance” are seen to occur at times
other than in the morning. Figure 5 adequately depicts
this point.

A large study has found that the night time systolic
pressure itself, rather than the surge, the dip or the
pulse pressure has been shown to correlate more
closely with the clinical events™.

It is clear that the blood pressure at night, in some
negative way, impacts the cardiovascular system.
What particular element of the pressure, whether it is
its depth or its systolic/diastolic width or whether the
heart rate or length or quality of sleep is the causative
factor remains to be determined.

Unfortunately, the tool to answer these questions,
the ambulatory blood pressure monitor, is underuti-
lized in the United States, largely because the study

July 26,2015 | Volume 7 | Issue 7 |



mmHg

Bloomfield D et a/. Night time blood pressure dip

160
140
120
100 |
80
60 |
40 L
20 |

11 12 13 14 15 16 17 18 19 20 21 22 23
Time (h)

0 1234567891011

o
y/BHww

-10
-15

Figure 5 Ambulatory blood pressure recording showing the rate of pressure rise upon awakening at 7 am. At 1 am, the rate of rise reaches cardiac risk
significance. The scale in mmHg/h is shown in red on the right.

remains non-reimbursable. As it may hold some basic
but unknown secrets of cardiovascular health and
disease, the “night time dip” warrants a much more
extensive investigation.
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