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Evaluation of an automated sphygmomanometer for use in
the office setting
Martin G. Myersa,b and Miguel Valdiviesoa,b
Objective To determine whether the WatchBP Office
sphygmomanometer can be used to obtain automated
office blood pressure (AOBP) readings that are similar to
the awake ambulatory BP.
Methods One hundred patients referred for 24 h
ambulatory BP monitoring had BP recorded three times
using the WatchBP Office fully automated
sphygmomanometer in accordance with standard AOBP
measurement guidelines. The mean AOBP was compared
with the mean awake ambulatory BP.
Results The mean (± SD) AOBP (138.6 ± 13.7/
79.7 ± 9.0 mmHg) was similar to the mean awake
ambulatory BP (136.8 ± 12.4/79.0 ± 10.8 mmHg). The small
difference in systolic BP (1.8 mmHg) was statistically
significant (P = 0.03), but was within the accepted range
(5 mmHg) recommended by guidelines for equivalence
between BP readings. There was a strong correlation
(P < 0.001) between the systolic/diastolic AOBP and
awake ambulatory BP readings (r = 0.819/0.801).

Introduction
Recent guidelines for making a diagnosis of hypertension
have set 24 h ambulatory blood pressure monitoring
(ABPM) as the gold standard for determining an individual’s blood pressure (BP) status [1]. Home BP is generally
considered to be complementary to ABPM, although it is
also recommended for the diagnosis of hypertension when
ABPM is not available. The trend away from office BP
measurement can be attributed to several new developments. Numerous studies have reported out-of-office BP to
be more predictive of future cardiovascular events than
manual BP recordings performed in research settings [1–3].
Manual BP in routine clinical practice is a less reliable
measure of BP status than a research quality manual BP.
Conventional manual BP measurement using a mercury
sphygmomanometer is also at variance with recent
recommendations that mercury be banned from the
workplace because of environmental concerns [4].
As a consequence of these developments, there has been a
proposal [5] for an alternative approach to the measurement of BP in the office setting – automated office blood
pressure (AOBP). By following the three basic principles of
AOBP (multiple BP readings taken using a fully automated
recorder with the patient resting alone in a quiet setting), it
is possible to obtain office BP readings that are more
reliable than routine manual BP and comparable with the
awake ambulatory BP and home BP. Until now, almost all of
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the research into AOBP has used the BpTRU device
(BpTRU Medical Devices Inc., Coquitlam, British Columbia, Canada). This automated oscillometric sphygmomanometer records an initial ‘test’ BP to verify that a valid
reading is being obtained, followed by five readings at 1 or
2 min intervals with the patient resting alone.
For AOBP to become more widely accepted as an
alternative to manual BP, there should ideally be more
than one AOBP recorder available for use in clinical
practice. A recently developed oscillometric sphygmomanometer, the WatchBP Office (Microlife Corp., Heerbrugg,
Switzerland), is now available for professional use in the
office setting and can be used for AOBP measurement.
This device has been validated for accuracy independent of
the manufacturer in accordance with the criteria of the
International Protocol [6]. We undertook the present study
to determine whether AOBP readings taken using the
WatchBP Office are similar to the awake ambulatory BP to
observe whether this automated sphygmomanometer is
suitable for recording AOBP in clinical practice.

Methods
Patients referred for 24 h BP monitoring to an ABPM unit
were offered participation in the study if they were 18 years
of age or older and were capable of performing ABPM. Basic
demographic data including sex, age, hypertension treatment status, and presence of concurrent diabetes mellitus
DOI: 10.1097/MBP.0b013e3283540785
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The study was approved by the Ethics Review Board of
Sunnybrook Health Sciences Centre.
The primary outcome measure was the difference
between the awake ambulatory BP and the AOBP.
Mean±SD values were computed for descriptive variables. Differences between the mean BP values and 95%
confidence intervals were computed and compared using
Student’s paired t-test. Pearson’s correlation coefficients
were obtained for the mean AOBP versus awake
ambulatory BP for individual patients.

Results
The study population included 100 consecutive patients
referred for 24 h ABPM who agreed to participate in the
study. The mean age of the patients was 61.8±12.2 years
and included 44 men, 51 patients receiving antihypertensive drug therapy, and 20 patients with a diagnosis of
Ambulatory blood pressure readings and automated
office blood pressure readings preceded by a test blood pressure
taken in the presence of the observer

Table 1

BP reading

BP (mean ± SD; mmHg)

‘Test’ BP
Automated office BP
#1
#2
#3
Mean BP
Ambulatory BP
Awake
24 h
Asleep

149.4±14.0/84.5±9.2
144.2±15.4/82.7±9.8
139.2±14.6/80.1±9.3
132.5±12.2/76.4±9.2
138.6±13.7/79.7±9.0
136.8±12.4/79.0±10.8
133.4±13.1/76.2±10.7
125.1±15.7/69.2±10.5

Fig. 1

(a)
Automated-ambulatory systolic BP (mmHg)

Upon completion of the AOBP readings, the patient
underwent 24 h ABPM using a Spacelabs model 90207
device (Spacelabs Healthcare Inc., Issaquah, Washington,
USA) set to record BP at 15-min intervals between 06:00
and 22:00 h and every 30 min at night. Patients were
asked to maintain a diary that included the time of actual
sleep. The awake period as reported in the patient’s diary
was used to determine the readings for inclusion in the
calculation of the mean awake ambulatory BP. Patients
were instructed to engage in normal daily activities
during ABPM. All valid ambulatory BP readings were
included in the data analysis.

diabetes mellitus. The initial BP reading taken by the
technician using the AOBP device was 149.4±14.1/
84.5±9.2 mmHg (Table 1). Following the departure of
the technician from the room, the mean AOBP decreased
within 1 min and decreased progressively with each
successive reading to a final BP of 132.5±12.2/76.4±
9.2 mmHg. The mean (95% confidence interval) systolic/
diastolic AOBP was only 1.8 (2.21, 3.35)/0.7 (0.60,
1.98) mmHg higher (P < 0.03/P = 0.29) than the mean
awake ambulatory BP. Figure 1 shows a plot of the awake
ambulatory BP against the difference between the AOBP
and awake ambulatory BP to show the relationship of the
individual AOBP readings with the awake ambulatory BP.
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Automated-ambulatory diastolic BP (mmHg)

were documented. AOBP measurements were obtained in
accordance with established guidelines [5] with the patient
seated comfortably alone in a quiet room. Before the
initiation of ABPM, an initial ‘test’ reading was taken by the
technician with the WatchBP Office attached to the same
arm to be used for ABPM. The device was then activated to
take three readings separated by 1 min, with the technician
immediately leaving the room after the completion of the
‘test’ reading to allow the patient to rest alone. Different
cuff sizes were available to match the circumference of the
patient’s upper arm. All valid readings were included in the
estimation of the AOBP.

40

20

0

−20

50

Awake ambulatory systolic (a) and diastolic (b) blood pressure (BP)
readings are plotted on the x-axis against the differences between
the automated office and awake ambulatory BP readings on the y-axis.
The mean (95% confidence interval) difference was 1.8 (– 13.8,
17.3) mmHg for systolic BP and 0.7 (– 12.0, 13.4) mmHg for diastolic
BP. The horizontal lines represent the 95% confidence intervals.

BP, blood pressure.
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Table 2 Coefficients of correlation between individual and mean
systolic and diastolic automated office blood pressure readings
and the mean awake ambulatory blood pressure
Automated office
BP readings
Systolic
#1
#2
#3
Mean
Diastolic
#1
#2
#3
Mean

Correlation coefficient (r)
Automated office BP vs.
awake ambulatory BP
0.752
0.731
0.809
0.819
0.697
0.775
0.817
0.801

BP, blood pressure.

There was a strong and statistically significant (P < 0.001)
correlation between the individual mean AOBP readings
and the corresponding mean awake ambulatory BP
(Table 2). The correlation coefficient between the mean
of the three systolic/diastolic AOBP readings and the awake
ambulatory BP was r = 0.819/0.801.

Discussion
In this study, office BP readings taken in accordance with
the principles of AOBP using the WatchBP Office were
similar to the mean awake ambulatory BP, a gold standard
for predicting future cardiovascular risk related to an individual’s BP status. Although the slightly higher (1.8 mmHg)
systolic AOBP was statistically significant, the difference
from the awake ambulatory BP is well within the range
generally accepted by validation protocols for equivalence
between sphygmomanometers [7,8]. This value is also similar to the differences noted between the awake ambulatory
BP and both home BP and AOBP when the latter is
recorded using the BpTRU device [9,10]. Moreover, there
was also a strong correlation between the AOBP recorded
with the WatchBP Office and the awake ambulatory that
met or exceeded correlations found between the awake
ambulatory BP and either home BP or AOBP taken with the
BpTRU [11–13].
Andreadis et al. [14] have recently reported on the
relationship between AOBP and left ventricular mass,
noting that the AOBP taken with the WatchBP Office in
a research unit correlated with left ventricular mass
(r = 0.37) the same as did the awake ambulatory BP. As in
previous studies [5,10], BP readings taken in the
presence of research staff were higher and correlated
relatively poorly (r = 0.12) with left ventricular mass.
Under the conditions prevailing in this study, the mean
AOBP in their patient population was 140/88 mmHg
compared with a mean awake ambulatory BP of 136/
87 mmHg. As in the present study, the correlation
between the systolic/diastolic AOBP and awake ambulatory BP (r = 0.68/0.78) was much stronger than with BP
readings recorded in the presence of the observer
(r = 0.08/0.01).

Almost all of the other studies documenting the advantages of AOBP for measurement of BP in the office/
clinic setting have used the BpTRU device. In a previous
study [15], we sought to broaden the choice of automated
sphygmomanometers suitable for AOBP measurement by
comparing readings taken with the BpTRU to AOBP
readings obtained using another device designed for
professional use, the Omron HEM 907 (Omron Healthcare Inc., Bannockburn, Illinois, USA). AOBP readings
taken with both devices at either 1 or 2 min intervals in
a clinical setting were similar, with the mean BP values
being within 1–2 mmHg for each device. The only
exception was the Omron HEM 907, which yielded a
diastolic BP that was 5 mmHg lower when readings were
taken at 2 min intervals. Overall, the Omron HEM 907
appeared to be equivalent to the BpTRU for AOBP
measurement, especially using the 1 min setting that is
currently recommended for clinical practice. The Omron
HEM 907 has also passed a formal validation study [16]
and has been shown to yield similar BP readings to the
mercury sphygmomanometer when recorded in the
presence of a health professional [17].
AOBP was incorporated into the Canadian guidelines
for the diagnosis of hypertension in 2010 [18] as an
alternative to conventional manual BP measurement.
Studies involving AOBP have been reported from the
USA and from several countries in Europe, in addition to
research conducted in Canada [5,10]. AOBP has also
been acknowledged as a potential replacement for manual
office BP, to be used in conjunction with ABPM and home
BP [5,19,20]. The finding in the present study that the
WatchBP Office produces readings that closely approximate the awake ambulatory BP should facilitate more
widespread use of AOBP with three devices, the BpTRU,
Omron HEM 907, and WatchBP Office, now available for
recording AOBP in routine clinical practice.
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