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ABSTRACT

The accuracy of a semi-automated ambulatory blood pressure monitoring device (the Instrumedix
Personal Blood Pressure Transmitter’) was assessed in 36 patients undergoing diagnostic cardiac
catheterisation. Blood pressure readings measured by the device and by a standard manual
sphygmomanometer were compared with simultaneous intra-aortic pressure measured directly via the
catheter. No measurement size trends were identified for either of the two comparisons. Compared to
direct intra-aortic pressure measurement, the manual sphygmomanometer gave lower systolic (p
<0.05), and higher diastolic readings (p <0.01), while the semi-automated device gave slightly higher
readings for both systolic (not significant: p>0.05) and diastolic (p>0.05) pressure. In this assessment
the semi-automated device provided at least as accurate a reflection of intra-aortic pressure as did
standard manual sphygmomanometry. This device is an accurate tool for the ambulatory assessment of
blood pressure where adequacy of treatment or correctness of the diagnosis is in question(JPMA 41:
241, 1991).

INTRODUCTION

Large scale prospective epidemiological studies have shown that high blood pressure is a major inde-
pendent risk factor for adult cardiovascular and renal disease!-? and anti-hypertensive treatment has
been shown to reduce both morbidity and mortality>~. Long-term anti-hypertensive therapy, however,
carries an inherent risk%, and lowering the blood pressure excessively may itself be harmful particularly
in the presence of coronary disease’. Attaching the label “hypertensive” to an individual carries further
serious implications: in addition to psychological effects, employment prospects and life insurance
prospects may be affected®. Several studies have found ambulatory blood pressure measurement to give
lower readings than repeated clinic measurements (the “white coat” syndrome) %10 "and a better
assessment of prognosis in hypertension“’lz. A large number of semi-automated and fully automated
ambulatory blood pressure measuring devices have been introduced, but these instruments may be
insufficiently validated, and some are frankly inaccurate'>. The aim of the present study was to
evaluate the accuracy and validity of one semi-automated sphygmomanometer, the ‘“Personal Blood
Pressure Transmitter” (Instrumedix Inc., Seattle, USA). Using this device the blood pressure recording
may be stored in a long-term memory, the values revealed to or concealed from the patient, and
subsequently transmitted over the telephone system from the patient’s home to a hospital-based
computer analysis system (Instrumedix Inc.).

METHODS

Description of Device
The “Personal Blood Pressure Transmitter” is a portable battery- powered, semi-automated device,
which measures blood pressure by sphygmomanometry, and will store and subsequently transmit the



readings using an integrated telephone modem. Zero calibration is performed automatically by the
instrument each time the power is switched on, and the device is programmable for patient identity,
minimum sphygmomanometer cuff pressure, and a variety of display options. A graphic display
instructs the patient about the measurement procedure during which a cuff is inflated to occlude the
brachial artery and then allowed to deflate automatically. The machine assesses the pressure waveform,
and records its characteristics. Korotkov sounds are continuously monitored, and systolic pressure
(Korotkov I), and diastolic pressure (Korotkov V) are recorded. The heart rate is calculated by
averaging the Korotkov sounds, and blood pressure and heart rate may then be displayed digitally,
unless the device has been programmed to conceal data from the patient. More than two hundred
separate sets of blood pressure and heart rate readings can be retained in the unit’s memory. The data
can be transmitted through an integral modem alto a distant, IBM- compatible computer system, it may
be displayed and the results printed.

Study design

Blood pressure measurements were obtained using the device at the time of intra-aortic pressure
measurement in patients undergoing routine diagnostic cardiac catheterisation. At the end of the
diagnostic part of the procedure, after direct calibration of the physiological measurement system, the
intra-aortic pressure was measured with the catheter tip positioned in the descending aorta, using a
Hewlett Packard pressure transducer (1290A) and amplifier (8804D). Intra-aortic pressure was
calculated as the mean of ten corisecutive waveforms. In each patient a second pair of blood pressure
measurements was recorded by a single blinded observer using a mercury sphygmomanometer and a
standard stethoscope, again using Korotkov phase I and V sounds respectively for the systolic and
diastolic readings.

Data sample characteristics

The study population consisted of 36 patients (27 male) aged 31 to 76 years (mean 55 years)
undergoing diagnostic cardiac catheterisation. A total of 72 paired blood pressure readings were made:
36 pairs of intra-aortic versus the semi-automated blood pressure device; and 36 pairs of intra-aortic
versus manual sphygmomanometry.

STATISTICAL METHODS

Systolic and diastolic blood pressures measured by manual and semi-automated sphygmomanometry
were compared with simultaneously recorded intra-aortic pressures. In order to assess the magnitude of
disagreement, and to identify outliers (shown as empty circles in Figure 1), the difference between the
pressures obtained by each method were plotted against the mean blood pressures of the methods under
comparison (Figures 1 a to id). This method also excludes trends, if the between method differences
and the size of the measurements are shown to be independent. Paired t-tests were used to compare the
method results.

RESULTS

A plot of residuals for systolic pressure comparing manual sphygmomanometer with intra-aortic
pressure readings (Figure la)



Personal blood pressure Transmitter.
showed no measurement size trends (correlation coefficient, r = - 0.247, p = 0.15), but the manual
sphygmomanometer gave significantly lower readings (p< 0.01). A similar plot comparing the semi-
automated device with intra-aortic readings for systolic pressure (Figure 1b)
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Figure 1 (a,b,,c,d). Comparision of the mean pressure and the difference between the pres-
sures measured by each of the two methods. Sphygmomanometric pressure (manual or semi-
automated) versus direct intra-aortic pressure.

also showed no trends (r=-0.163, p = 0.35). In this case the semi-automated device gave slightly, but
not significantly, higher readings than intra-aortic measurement. Plots of residuals for both sets of
diastolic blood pressure measurements showed that both manual (Figure ic) and semi- automated
sphygmomanometer readings (Figure 1d) were also independent of the magnitude of the reading, when
compared with simultaneously recorded intra-aortic diastolic pressures (r=- 0.072, p=0.68 and r=-
0.010, p=0.95 respectively). For diastolic pressures, both the manual sphygmomanometer and the semi-
automated device gave higher readings than the corresponding direct intra-aortic measurement, the
differences both reaching significance (p>0.01 and p <0.05 respectively). The outliers identified
(shown as empty circles in Figures 1 a-d) measurements from two patients, each of whom had aortic
regurgitation. In each case, both manual and semi-automated sphygmomanometry gave a wider pulse
pressure (higher systolic and/or lower diastolic pressure) than that obtained from direct intra-aortic
measurement. The mean differences between blood pressure measurements by the different methods
and their associated 95% confidence intervals are summarised in Table.
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Table. Mean difference between blood pressure measurements along with their 95% con-
fidence intervals.

DISCUSSION

Previous studies have shown that indirect methods of measuring blood pressure may be inaccurate
when compared with simultaneous intra-aortic pressure recordings, whether using standard manual

sphygmomanometry14 or automated and semi-automated devices'>. It is a general observation that
intra aortic pressure readings are slightly higher than the peripheral arterial pressure measured with
manual sphygmomanometer. In this study systolic sphygmomanometry as expected but slightly higher
when measured with this particular device as compared to the intra-aortic systolic pressure readings.
However, this was not statistically significant. The measurement of diastolic blood pressure both with
manual sphygmomanometry and with this semi automated device were equally high as compared to
intra-aortic readings, both reaching the statistical significance. At present the epidemiological studies of
hypertension and prognosis relates to the blood pressure measurements and reading obtained with
manual sphyg. momanometery. In the light of slightly higher systolic blood pressure readings obtained
by this device, the possibility of labelling slightly more people as hypertensive (systolic) should be kept
in mind. In our own setting how much this device is going to be of use is a difficult question.
Obviously the device needs a lot of patient education and hospital support. However, at present it can
be used as a research tool and in the management of difficult hypertensives in the specialised centres.
This device is portable, convenient to use and was free from mechanical and electronic problems for
the duration of the study. Accurate semi-automated sphygmomanometer is probably the best means of
assessing ambulatory blood pressure for both the patient and the doctor. The measuring procedure and
the recording of multiple readings is simplified and importantly, observer’s bias is also removed. More



widespread use of suitably validated devices is likely to reduce significantly the current tendency

towards over diagnosis and overtreatment in hypertensionm’”.
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