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TESTING THE ACCURACY OF ANEROID AND ELECTRONIC DEVICES 

“Making Sure An Automatic Device Records Accurate Readings On Your Patient” 
 

 
AHA Guidelines 2005:  “Accurate measurement of blood pressure is essential to classify individuals, to ascertain blood 
pressure related-risk and to guide management.  The auscultatory technique with a trained observer and mercury manometer 
continues to be the method of choice in the office.” The oscillometric method can be used for office measurement, but only 
devices independently validated according to standard protocols should be used, and individual calibration is recommended” 
(1). 
 
The simple design of the mercury manometer allows you to assess its accuracy by 
observation.   If the mercury meniscus rests at zero with no pressure in the cuff and the 
column moves smoothly during inflation and deflation, it is accurate and can be used as the 
gold standard for pressure measurement.  All other devices must be calibrated against a 
mercury standard at regular intervals. Commercial electronic calibration manometers (such as 
the NETECH DigiMano) must be returned to the manufacturer yearly for calibration against a 
mercury standard.  It is important to remember that devices passing the validation protocols of 
the American Association of Medical Instrumentation (AAMI) may have systematic errors of 
more than 5 mm Hg for a substantial number of individuals in your practice.   
 
Checking non-mercury device calibration requires two steps:  1) Validation of the manometer/ 
pressure-registering system in the device, and 2) Validation of the device’s ability to accurately 
measure the pressure for your individual patient (2). 
 
1. DOES THE MANOMETER IN MY NON-MERCURY DEVICE MEASURE PRESSURE 

ACCURATELY?  First, you must document that the manometer of the device (electronic 
or aneroid) registers pressure accurately.  Connect the device to be tested to the 
reference device (mercury, aneroid or electronic) with a Y tube as shown in Figure 1. 
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Figure 14-5. ! e equipment. A mercury manometer and an aneroid 
gauge (one intact and one with the face removed). ! e mercury manometer 
is the primary standard for all pressure measurements. All who measure 
blood pressure with non-mercury devices should have at least one refer-
ence mercury device available to check other devices regularly. ! e tube 
containing the mercury needs to be large enough to allow rapid increases 
and decreases in pressure. ! e 2-mm graduated markings should be on the 
tube. ! e standard glass tube, which can break, should be replaced with 
either a Mylar-wrapped glass tube or a plastic tube.

! e aneroid device, as seen on the inside view, is made up of a delicate 
system of gears and bellows that can be easily damaged by rough handling 
and “fatigues” with use and time, leading to inaccuracy. Current research 
suggests that at least 30% of these devices in use are out of calibration and 
the error is almost always too low [17,18].

To detect an inaccurate aneroid device, inspect the face for cracks and 
the needle should be in the zero range. If it is out of this range, it is almost 
always inaccurate and should be removed from use until recalibrated. How 
o" en these devices should be checked has not been determined. ! e prac-
titioner should realize that once an aneroid device is out of calibration it 
is di#  cult to detect the problem without calibrating it against a mercury 

device. Measurements with an inaccurate device will only be recognized 
a" er it has been found to be faulty. In a busy o#  ce this will lead to danger-
ous mismeasurement until the next inspection is carried out.

Calibrating the Manometer 

Reading 
Your 

reading 
Electronic 

device Device error di! erence (±) 

Systolic 1 122 127  +5

Diastolic 1 –78 –66 –12 

Systolic 2 118 119  +1 

Diastolic 2 –70 –64  –6 

Systolic 3 116 110  –6 

Diastolic 3 –68 –65  –3 

Avg. systolic error: (5 + 1 – 6)/3 = 0 

Avg. diastolic error: (-12 –6 – 3)/3 = 7 

Comment: device reads 
7 mm Hg too low diastolic 

A
Figure 14-6. Calibrating the manometer. A, If you have another observer 
record the pressure with you with a double stethoscope, you will have a 
more accurate estimate of agreement. Do this at least three times. Com-
pare the average of your readings with those of the electronic device. If this 
di$ ers by more than 4 mm Hg, the electronic device should be returned to 
the manufacturer.

B, Mercury, aneroid, and electronic devices connected by a Y tube. If a 
mercury device is at zero and the column rises and falls rapidly with in% a-
tion-de% ation, the manometer is accurate.

! e aneroid device must be checked by connecting it to a mercury 
device with a Y tube. Wrap the cu$  around a book or can and in% ate to 200 
mm Hg. Wait 1 minute. Record the pressure. If it is lower than 170, there 
is a leak that must be found and corrected. ! is can be done by in% ating to 
200 mm Hg and then pinching o$  the tubing to locate the leak. If pinching 
just before the in% ation bulb stops the leak, the leak is in the valve, which 
can be taken apart and cleaned or replaced. If the leak continues when the 
tubing is pinched just before the manometer, the leak is in the manometer, 
and in this case 1) note whether Hg rises and falls smoothly; 2) locate and 
correct any leaks by replacing the appropriate part, although a leak of less 
than 2 mm/sec can be tolerated in a pinch, as this is the correct de% a-
tion rate; and 3) date the device to indicate when it was last inspected or 
repaired. Now rein% ate again to 200. De% ate the level in the system and 

��

check the aneroid readings against the mercury set at the critical decision 
points for BP: 180, 160, 140, 130, 120, 110, 100, 90, 80, and 70 mm Hg. If 
the reading di$ ers more than 3 mm Hg at any reading, the aneroid device 
must be recalibrated by trained personnel or discarded.

To calibrate an electronic device, replace the aneroid device with the 
electronic instrument in the Y system and check the pressure levels regis-
tered on the electronic manometer as noted previously. Activate the in% a-
tion mechanism and compare the pressure on the digital display with the 
mercury as above. In some cases you must squeeze the rolled-up bladder 
to simulate a pulsating arm.

Does the electronic device work on this particular patient? Because 
electronic devices are not accurate in up to 30% of people, verify reading 
accuracy in every patient using the following protocol. Choose the correct 
cu$  size and center it over the brachial artery. Palpate the pulse in ante-
cubital fossa and place the bell over the point of strongest pulsation. Trig-
ger the automatic device and listen as it records the pressure. Immediately 
record your pressure readings at K1 and K5, then record and compare the 
device pressures (see panel A).

Continued on the next page

 
 

        Figure 1: Calibration Check Using Y tube 
The Y tube transmits pressure equally to the reference device and the device being tested.  While 
pumping the bulb connected to the Y tube, increase the pressure to 300 mm Hg.  After pausing for a few 
seconds to make sure there is no pressure leak in the system, decrease the pressure by 10 mm Hg. 
increments. Recording the pressure on each device validates the accuracy of the aneroid or electronic 
device.  Any device that differs by more that 3 mm Hg from the mercury or reference standard is out of 
calibration and should be removed from service. If an electronic calibration standard is used, connect it in 
place of the mercury manometer.  Test only one device at a time.   


