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Validation of the A&D TM-2430 device for ambulatory

blood pressure monitoring and evaluation of performance
according to subjects’ characteristics

Paolo Palatini®, Gianfranco Frigo® Olivo Bertolo®, Elisabetta Roman?,

Rita Da Corta® and Mikolaj Winnicki®

Objective To determine the accuracy of the TM-2430
bleod pressure monitor, recently developed by the A&AD
company,

Design Evaluation was performed using the 1990 and
1893 British Hypertension Society (BHS) protocols.
Monitor's performance was assessed in relation to
subjects' age, sex, level of blood pressure, and degree
of adiposity.

Methods Three TM-2430 recorders were assessed
according to the various phases of the protocols.
Simultaneous, same-arm readings were taken for the
main validation test. Outcome was classified according
to the cntenia from the 1990 BHS recommendations,
which are based on the cumulative percentage of
readings differing from the mercury sphygmomanometer
standard by 5, 10, and 15 mmHg or less, and using the
criteria of the Association for the Advancement of
Medical Instrumentation protocol, which considers a
device accurate when the mean device—observer
difference is within 5 mmHg and the related SD

< 8 mmHg.

Results Dunng in-use assessment 2.3% of total
measurements (n=3744) were rejected automatically by
the machine and another 5.5% were discarded after
visual inspection. The main validation test was performed
with 98 subjects for a total of 595 blood pressure
measurements. On the basis of the percentages of
measurements differing from the mercury
sphygmomanometer standard by = 5, = 10, and

= 15 mmHg, the TM-2430 device was graded A both
for sysiolic blood pressure and for diastolic blood
pressure. Differences between mean blood pressures as
measured by device and observer were 2.2 + 3.9 mmHg
for systolic blood pressure and 0.7 £ 4.4 mmHg for
diastalic blood pressure. The device's performance did
not vary according to subjects’ age, sex, and body mass,
and was slightly belter for subjects with high blood
pressures and lean arms.

Conclusions These data show thal the AZD TM-2430
monitor zatisfies the recommended BHS and
Association for Advancement of Medical Instrumentation
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accuracy levels for both systolic and diastolic bload
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Introduction

Ambulatory blood pressure monitoring s being used
increasingly in clinical practice {1,2]. However, a propor-
tion of measurements outside the patient’s trend values are
not likely to be genuine blood pressure readings, and it is
often difficulr o decide whether they are anifaces [3,4].
Moreover, it was recently demonstrated thar arifacrual
readings may be within the patient’s blood pressure rend
range, making it impossible o distinguish berween an
accuratc measurement and an artifactual one [5]. Other
possible drawbacks of ambulatery recorders are their bulk-
iness and their excessive noise when they are in operation,
which can limit their application for some patienes.

In recent years many manufacturers tried o improve the
characteristics of the monitoring devices, by reducing cheir
size and eliminating the noise related to the cuffs inflation,
and by mving w improve the precision of measurement
[6.7]. The AXD company (A&D Company Lid, Tokyn,
Japan) has recently developed 1 new version of the TA
series, the TAI-2430 model, which is based on the oscillo-
metric principle and, compared with the previous versions,
has several other technical innovations. In this article we
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Scatter plot ol the difierences between sysiolic biood pressures

measured by TM-2430 device and by observer @ versus level of
mean 24 h systohic blood pressure.
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Scatter plol of the diffierences between diastolic blood pressures
measured by TM-2430 device and by observer 1 versus level of
mean 24 h diastolic blood pressure.

Main validation test

In total 595 blood pressure measurements were performed
for the 98 subjects studied by the two observers. The
device failed to provide a reading in seven instances,
giving error codes E04 (low battery power), EO08 (n =4,
arm motion), EZ] (DBP < 40 mmHg), and E30 (mcasure-
ment longer than 90 s). The analysis was therefore of the
remaining 588 blood pressure readings.

The differences between blood pressures measured using
the mercury sphygmomanomerer swndard and  the
TM-2430 device for the two observers with better results
are shown in Figures 1 and 2. The mean differences
berween the TM-2430 device and each of the two
observers are reported in Table 2. According to the
percentape of measurements differing from the mercury
sphygmomanomerer swandard by =5 =10, and

= 15 mmHg, the device was graded ‘A" for SBP and DBP
for both observers. Moreover, the Th-2430 device satis-
fied the Association for the Advancement of Medical
Instrumentation (AAMI) recommendations (Table 2).
TM-2430 device performed bemter for the group of
subjects with high blood pressures than it did for those
with intermediate and low blood pressures (Table 3), but
it was satisfactory art all levels of blood pressure.

We found no relationship between the ohserver—device
differences between blood pressures and subjects’ sex,
age, body mass index, and arm circumference. For the
subjects divided into three groups (approximate tertiles)
according to skinfold thickness (< 20 mm, 20-30 mm, and
=30 mm) we found no substanual difference in perfor-
mance for SBP across the groups (Table 4). However, for
DBP the TM-2430 device performed slighty better

Tabde 2 Resulls ol main validation test for the ASD TM-2430 monilor (for the final grading the better

results achieved with the two observers were reported)

Difterence between standard and test

dewvice {mmHgl
Grade .- = 10 =15 Walsa Drlberenice
{memHigh {rrarit-ig}
Oloserver 1
S8pP A B2 o7 100 1301 £ 20.0 16142
oBeP A il S8 100 JE6£123 0T+ 44
Observer 2
58P A B4 97 100 130.7 £ 19.8 22439
oar A B0 a7 100 764 + 120 05+ 45
Final gradhng
SEP A B4 a7 100 130.7 198 22+38
DapP A B1 98 100 T6E X123 0744
Obserser companson
58P A 2] L] 100 08128
DaFP A a7 100 100 0.2%322

Values are exprossed as means * 50, 5BP, systolc blood presswe; DBP, diasiolic bisad pressure,




abserved for the patients with high blood pressure, espe-
cially for DB, "This might have been due w the low-
intensity korotkofl phase V sounds of some patients, a
condition that can decrease the accuracy of the ambulatory
blood pressure monitoring devices [11]. A deterioration in
the performance of the "TA-2420 model 7, which uses an
auscultatory method, has been reporred previously by our
group o secur for women with large arms [11]. This was
likely to have been due to the attenuarion of the Korotkoff
sounds by the thick laver of soft tissue present berween the
brachial artery and the mierophone. We dealt with this
issue in the present study by measuring biceps and triceps
skinfold thicknesses of the study subjects and relating
this measure to the differences berween blood pressure
measured by observers and by device. Even though the
ThI-2430) device satsfied the BHS recommendations
across the whole range of skinfold thickness, the device
achieved a berter score for the subjects with lean arms irre-
spective of their sex. This supgests thar the performance of
a blood pressure monitoring device tends to be less pood for
obese persons, even when an oscillometric method is used.
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Appendix
In this appendix the basic information on the device is

reported, according to the suggestions of the 1993 BHS
protocol.

Device identificadon: ThM-2430, A&D Company, Tokyo,
Japan. .

Costs: LISA 53000 for the recorder, and USA $600 for the
software program.

Compliance with standard: the device conforms w the
European Directive 93/42 EEC for medical products, and
the European standards lor medical equipment ENG0601-
12-30, EN 55011, and 1060-1-3.

Validation studies: a validation study according to AAMI
protocol is in progress.

Instructions for use, care and mainrenance: these are
reported in detail in the instruction manual,

Power supply: three 1.5 V alkaline batteries (type LR6 or
type AA) or 1.2V MNiCd bacteries (type AA).

MNumber of measurements: 200 measurements with alka-
line bactteries, 300 messurements with NiCd bartteries.

Service facilities: for Japan, A&D Company, Limited, 3-
23-14 Hgashi-lIkebukuro, Tushima-ku, Tokve 170, Japan.




