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i PERFORMANCE MEASUREMENT OF COMON MEDICAL DEVICES

Manuel Matos -3

ISEL These medical devices are often used by the population,
who decides whether or not to take medication, whether or
not to consult a doctor, whether or not to go to the hospital.
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measuring function to populations. This availability has very _ | _
positive aspects such as enhancing the capacity of The metrological quality of these instruments must therefore

~ UNIVERSIDADE LUSGFONA measures of physiological parameters by population actively e agsessed [1]. | |
de Humanidades e Tecnologias monitoring their health. n this work we have studied several common Medical

i o b Devices with measuring function and compared the
measurements performed in a group of volunteers of
various ages and genera, all healthy. The medical devices
studied were clinical thermometers, sphygmomanometers,
weighing instruments and oximeters.

In addition, there are inexpensive medical devices, sold not
only in pharmacies but also everywhere. They are generally
3 manufactured in Far Eastern countries, mostly supplying the
buyer with few technical specifications.
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The applied methodology The selection of outliers is The test was applied To evaluate whether the two sets of data
was based on the based in the rule that a data to assess whether were statistically identical, the t-test
accomplishment of the point is an outlier if it is more the precision paired at p = 0.05 was applied.
2 measurements using than 1.5- IQR above the third between
METHODOLOGY several instruments for quartile or below the first measurements are — —
the measurement of quartile. statistically identical ‘= x1—x2 | NINZ
physiological signals in toap =0.05. —
the same volunteer, IOR = Q3 — 01 5 Sp \ N1+ N2
sequentially, almost Sq
immediately and F = —
maintaining the same > Lsup = @3+ 1,5 IQR S% Y(xil — ¥1)2 + ¥ (xi2 — ¥2)2

environmental and
emotional conditions of Linf = Q1 — 1,5 X IQR \ N1+ N2-—2
the volunteers.

136‘
-
Body temperature measured with Body temperature measured :
. Systolic blood pressure : :
axial thermometers with infrared thermometers measurements Diastolic blood pressure
measurements

F-test V1 V] | F-test V] V1 V] F-test ! ! ! ! ! F-test ol l l ol
t-test V] - t-test V] - t-test v ) o ) ftest v : v v

Standard Deviation

0.6 0.6
Standard Deviation 0.46 0.44 10

04

135
11.4 1z
10 9,2
55 > 63 5,6 o2 -
. 0.26 5.2 - :

021 0.26 023 0.3 5 4e 5 43 . . a6 5.0 43 42

0.2 0.13 0.14 0.16 010 ' s ‘ Lo 3.4 2,6 2,9 2,7

0.06 0.06 e T . 006  0.06 o O 007 - : ' . 0,9 1= l

0.00
— ] oo - . — m . N o -
38

180 120

Temperature Measurement

Temperature Measurement

120

137 138
127 824 83,6
122 126 123 81,8 ; 794
119 118 118 ’ 75
112 112 72,4 71.8 72,6 73,2 72
07 B8 B 104 106 708 HE L ’ 68,6
| | | | | | |
0 0
H A H A H A H A H A H A H A H A H A H A H A H A H A H A
(wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm) (wrist) (arm)

EXPERIMENTAL 3
RESULTS

o
o

36

36.24
35.86
35.62 35.62
35.54
35 .
H A H A H A

The results showed that the medical devices evaluated were highly For the clinical thermometers tested for body temperature measurements,
accurate, with the exception of sphygmomanometers whose 55 % of the measurements with axial thermometers showed the same
measurements generally show some dispersion. accuracy. In the case of infrared thermometers this value drops to 38 % of

cases of identical accuracy. For sphygmomanometers, it was found that only
Precision values, repeated and sequential measures, have low standard 25 % of the results were statistically identical to the precision of both systolic
deviations. This leads to increase users’ confidence in the instruments and pressure and diastolic pressure.

their measures. However, when these Medical Devices are compared to
each other, there is a low agreement rate of values at a 95 % confidence
level.

These values show that measurements taken with these medical devices
should be faced with some caution in the light of the dispersion of their results.
Thus, there is a need for procedure and good practices harmonization, not
only to improve accuracy and comparability of measurements but also to

Considering the regulatory surveillance system for medical devices in
Portugal is still far away of its major audience (users and health
professionals), any strategy for future development in this field has to pass
by Legislative orders in order to increase the metrological requirements for

FINAL assess the benefits of clinical decisions :
' these equipment's and consequently to protect users.
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