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Ambulatory blood pressure monitoring:
Is 24 hours necessary?
Michael Vornovitsky, Benjamin R. McClintic, G. Ronald Beck, John D. Bisognano

Internal Medicine and Cardiology Division, University of Rochester Medical Center,
Rochester, New York, United States

Abstract

Background: The variability of blood pressure (BP) makes any single measurement a poor
indicator of a patient’s true BE Multiple studies have confirmed the superiority of ambulatory
BP measurements over clinic BP measurements in predicting cardiovascular risk; however,
this method presents the problem of patient acceptance as it causes frequent arm discomfort
and sleep disturbance. We hypothesized that 6 h of daytime BP measurements would result
in slightly higher BP readings, yet reveal similar clinical decision making when compared to
24 h of BP measurements.

Methods: The source for writing this article was a retrospective analysis of 30 patients who
underwent ambulatory BP monitoring. Data obtained included: age, sex, ethnicity, baseline me-
dical problems, medications, laboratory values, reason given for ordering 24-h ambulatory BP
measurements, ambulatory BP measurements, and a subsequent decision to change medication.

Results: The average BP of the 24-h measurements was 127/75 mm Hg and the average BP
of the 6-h daytime measurements was 131/79 mm Hg (SD 15, p = 0.009). Twenty-six out of
30 patients were at goal or pre-hypertensive. Two out of 30 patients had stage 1 hypertension and
2 out of 30 patients had stage 2 hypertension. Thirteen out of 30 patients had nocturnal dipping.
Twelve out of 30 patients had a change in medication, but those changes were not associated
with the presence or absence of nocturnal dipping (p = 0.5) or other factors beyond mean BE

Conclusions: Although there was a statistically significant, 4 mm Hg systolic difference be-
tween 24-h and 6-h average BP readings, there was no evidence that this difference led to chan-
ges in clinical management. The presence or absence of nocturnal dipping was not associated
with a change in medication. We conclude that 6-h daytime ambulatory BP measurements
provide sufficient information to guide clinical decision making without the problems of patient
acceptance, arm discomfort, and sleep disturbance associated with 24-h BP measurements.
(Cardiol ] 2013; 20, 6: 662—-664)
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Introduction BP measurements taken in a physician’s office

are susceptible to the “white coat” effect and may

The inherent variability of blood pressure (BP) lead to unnecessary administration of medications.
makes any single measurement a relatively poor To avoid and/or evaluate these problems, 24-h
indicator of a patient’s “true” BP. Furthermore, ambulatory BP monitoring (ABPM) is often used.
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Multiple studies have confirmed the superiority of
ABPM over clinic BP measurements in predicting
cardiovascular risk [1]. And while the mean 24-h
BP has most often been used in studies as a risk
predictor as well as in clinical practice, ABPM also
allows evaluation of BP variability and diurnal chan-
ges. It is well established that normal subjects have
a diurnal rhythm of BP, and they exhibit nocturnal
“dipping” of 10-20% in both their systolic and
diastolic BPs while sleeping [2]. Some evidence
suggests that nighttime BPs are more predictive of
cardiovascular risk than daytime BPs [3, 4], while
other data indicate that a diminished nocturnal
decline in BP confers risk above and beyond that
of the mean BP [5]. However, conflicting evidence
holds that there is no difference in the predictive
value of daytime vs. nighttime BPs [6, 7].

Despite the well-established role of ABPM in
both hypertension diagnosis and measurement of
treatment effects, there remain issues of patient
acceptance. As compared with self monitoring at
home or even clinic measurements, ABPM causes
greater arm discomfort and sleep disturbance [8].
Even in a population that expressed high levels of
acceptance of the testing, close to one quarter of
subjects experienced discomfort from it [9]. Some
have tried to determine which specific devices
cause less discomfort [10], but to our knowledge
there have been no studies examining whether
6 h of daytime BP measurements provide sufficient
data to substitute for a full 24-h test in everyday
clinical practice.

Methods

This was a retrospective analysis of 30 patients
who underwent ABPM in a hypertension clinic
during a 12-month period. Participants had to meet
the following inclusion criteria: be at least 18 years
of age, complete 24-h data from the BP recordings,
and have documented evidence of a follow-up eva-
luation with subsequent clinical decision based on
the data. For patients with more than one set of
24-h recordings, only their initial test was inclu-
ded in the analysis. Exclusion criteria included:
patients whose charts had incomplete data from
their 24-h monitoring or patients without docu-
mented evidence of a follow-up evaluation after
their testing. No exclusions were made based on
comorbid illnesses, baseline medications, gender,
race, ethnicity, or type of monitor used.

Data obtained included: age, sex, ethnicity,
baseline medical problems, medications, laboratory
values, reason given for ordering 24-h ambulatory

BP measurements, ambulatory BP measurements,
and a subsequent decision to change medication.

Each patient was sent home with an ambula-
tory BP monitor that recorded BP every hour for
a 24 hperiod. The mean 24 h measurement was then
compared to the same patient’s mean 6-h daytime
BP (systolic and diastolic) for the same 24 h period.
Each patient’s chart was examined for evidence of
a change in medication based on 24-h ambulatory
BP readings, and the provider’s notations were
reviewed with regard to a specific reason for chan-
ging medical therapy (e.g., presence of nocturnal
dipping, mean systolic or diastolic BPs).

A two-tailed, paired t-test was used to deter-
mine statistical significance in mean systolic and
mean diastolic BP between 6-h and 24-h ambula-
tory monitoring. Fisher’s exact test was used to
decide whether there was any correlation between
nocturnal dipping and change in therapy.

Results

Thirty patients were included in the stati-
stical analysis. The mean age was 63. Sixteen
(53%) patients of the participants were female.
Twenty-six people were at goal or classified as
pre-hypertensive using JNC VII criteria. Two had
stage [ hypertension and 2 were stage II. The mean
6 h daytime systolic BP was 131 mm Hg and dia-
stolic BP was 79 mm Hg. The mean 24 h systolic
BP was 127 mm Hg and diastolic BP 75 mm Hg.
The difference between 6 h and 24 h mean BP me-
asurements was found to be significant (SD = 15,
p = 0.009). Over the 24 h BP measurement 10 peo-
ple were noted to have a nighttime dip in BP in the
normal BP group, 3 people with stage I hyperten-
sion, and none with stage II hypertension. Twelve
of the 30 patients received changes in medication
regimen, but those changes were not associated
with the presence or absence of nocturnal dipping
(p = 0.5) or other factors beyond mean ambulatory
BP measurements (Fig. 1).

Discussion

The need for ABPM arises from the fact that
no single “in office” BP reading accurately re-
flects hypertension due to a multitude of factors
including “white coat” hypertension, episodic
hypertension, resistant hypertension, and patient
non-adherence to treatment. Misdiagnosis with
hypertension leads to unnecessary treatment and
possible adverse effects. Though it is more costly
to perform ambulatory monitoring, Krakoff [11]
concluded that the long term cost of treatment is
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Figure 1. 6 h and 24 h mean systolic and diastolic blood
pressures (BP).

decreased 3-14% and treatment days are decreased
10-23% when ambulatory monitoring is performed.
With the establishment of 24-h recording of BP to
diagnose hypertension, several patient specific
limitations have arisen. For example, patients may
not be compliant with the once hourly recordings
for a period of 24 h due to arm discomfort. It may
be especially cumbersome at night due to sleep
disturbance. Noncompliance can therefore lead to
underdiagnosis or overdiagnosis of hypertension.

Limitations of the study

The limitations to this study were its small
sample size and the use of the same population as
both experiment and control. However, the con-
clusion remains valid due to the need to conserve
resources in the face of rising health care costs,
increasing patient population, and need for patient
satisfaction. As 6-h monitoring is more efficient and
potentially less costly, it can be easily incorporated
into every day practice.

Conclusions

This study set out to show that 6-h ambulatory
BP monitoring is sufficient to drive clinical jud-
gment on treatment of hypertension. Our results
showed that although there was a statistically

significant 4 mg Hg systolic difference between
24- and 6-h recordings, there was no evidence this
increase was significant enough to alter treatment.
Furthermore, the presence or absence of nocturnal
dipping was not associated with changes in medi-
cation regimen. Therefore, we concluded that 6-h
daytime ambulatory BP measurements provide
sufficient information to guide clinical judgment
without the problems of patient acceptance.
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