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ACCURACY OF BLOOD PRESSURE MEASURING DEVICES AND MEASURING
ACCURACY
OF IPKA - INTEGRATED PROGRAM OF KASR ALAINY STUDENTS
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STUDY QUESTION
HOW ACCURATE ARE BLOOD PRESSURE MEASURING DEVICES AND MEASURING ACCURACY OF IPKA
STUDENTS.

BACKGROUND
Blood pressure (BP) measurement is one of the most commonly performed screening tests in clinical
practice. Its accuracy is vital to the early diagnosis and effective management of hypertension. The
process of measurement needs definite criteria in order to be accurate, one of which, an important one, is
the equipment used, the validity as well as the accuracy of the device used to measure BP. BP devices
should be checked regularly to ensure that their calibration remains within ±3 mmHg divergent. (1,2,3)
In addition, it is recommended that regular calibration assessments be carried out to ensure that devices
conform to the European Standard specification of having a leak rate within 4 mm Hg per min. and a
pressure scale accurate to within ±3 mm Hg for any part of the pressure range.(3) According to a study
made on site at St Thomas’ Hospital (London, UK) 2008 , over a 3-month period following the
recommendations of the European Standard, quarter of sampled BP devices tested at a tertiary care
teaching hospital were found to be unacceptable. (4)
This study showed the importance of assessing the pressure scale of all BP measurement devices
regularly once they enter clinical use. It remains important to procure only those devices that are
clinically validated according to a recognized protocol.
Small over- and underestimations of pressure can have a substantial impact on diagnoses. It has been
suggested that overestimation of systolic BP by as little as 3mmHg increases the number of patients in a
population classified as hypertensive by 24%. Equivalent underestimation causes 19% of the patients
with systolic hypertension to be missed.
The mercury sphygmomanometer has always been regarded as the gold standard for clinical
measurement of blood pressure, but this situation is likely to change in the near future.The design of
mercury sphygmomanometers has changed little over the past 50 years, except that modern versions are
less likely to spill mercury if dropped. In principle, there is less to go wrong with mercury
sphygmomanometers than with other devices, and one of the unique features is that the simplicity of the
design means that there is negligible difference in the accuracy of different brands, which certainly does
not apply to any other type of manometer. However, this should not be any cause for complacency. One
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hospital survey found that 21% of devices had technical problems that would limit their
accuracy, whereas another found >50% to be defective.
Most sphygmomanometer surveys report high rates of inadequate calibration, particularly in aneroid
sphygmomanometers. Automatic electronic sphygmomanometers produce systematic errors in some
patients, so, all sphygmomanometers should be checked regularly and calibrated by an accredited
laboratory at least annually. (5)

EHS is committed to improve Egyptian physician knowledge and attitudes regarding hypertension.
Providing proper and free service to a large section of hypertensive Egyptian patients, little is known
about the types and calibration errors of blood pressure devices used in clinical practice.

STUDY OBJECTIVES
Primary objectives

1. We aim to evaluate the accuracy of blood pressure measuring devices of IPKA students.
2. Identify which type of BP device is most subject to calibration errors .

3. evaluating accuracy of students blood pressure measurement technique.

Secondary objectives
1. Establish a validated calibration center .
2. Increase awareness of the importance of using validated devices and to provide an easily
identifiable means of checking whether or not a device is validated to a recognised standard.

3. implementing a yearly program with specific objectives

PLAN OF ACTION
- Study design:
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1.

Study Design and sites

This is a cross –sectional analytical study ,150 devices will be Calibrated.

1.2. Equipment required for Blood Pressure Monitor Calibration
DigiMano Digital Pressure/Vacuum Meter, Netech Model 2000 (range: 0-300 mmHg). Blood Pressure
Calibration Kit (syringe; silicone tubing; T adapter; Luer-lock; Velcro tape; valve cap) Microlife 3MC1PC_IB Oscillometric Blood Pressure Monitor ADULT and LARGE ADULT blood pressure cuffs
Testing Protocol, calibration will be performed according to the manufacture recommendation (R)
-Time table of schedule survey
1. Study duration
3 months
2. Proposed date for start the study

The project will start by December 2017 to feb. 2018, finishing calibration of every own device of
APICA medical Students.

- Data entry and Statistical analysis:
Using SPSS program for Data analysis and management of the data
- Ethical committee approval:

- Collection of Data:
Project teams
1. Field force team
2. Data Entry team
3. Statistics team
Criteria of Choice:
1. Medical field
2. One year experience at specialized field
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3. Certified for measurement from EHS” & “well qualified for calibration from National
Institute of Calibration
4. Time allocated for work.
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APPENDI CES
How to calibrate:
SPHYGMOMANOMETER CALIBRATION:
The blood pressure equipment you use should be checked regularly.
If using the mercury manometer, check it with every use.
If using the aneroid manometer, check it every 6 months against a mercury manometer.
1. Mercury Manometer:
• Set the manometer flat on a table.
•

At your eye level, looking at the level of
the mercury, the top of the meniscus
should be at (0).

•

If the top of the meniscus is above or
below zero (0), send for service.
"
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2. Aneroid Manometer: (Using the Y-Connector)
• Connect the aneroid gauge and the
mercury manometer with a Y-connector.
• Pump the mercury to 250, 200, 150, 100,
50mm Hg
• Observe if aneroid gauge readings differ
from mercury gauge readings.
• If aneroid differs by 4 mm Hg or more,
send for service/repair.
• If the aneroid differs by 2 mm Hg (more
or less) from the mercury gauge, note
this on the aneroid, and this "correction
factor" should be used with every
reading.
"
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3. Aneroid Manometer: (Using a Cuff)
Step I
• Disconnect aneroid gauge.
• Put rest of apparatus aside.
Step 2
• Place mercury manometer at your eye
level.
• Roll cuff loosely around itself.
•

Pump some air into cuff (to about 50 mm
Hg.)

•

Pinch tubing that connects bulb to cuff
so air does not escape from cuff.

"

"

Step 3
• Remove bulb after pinching tubing.
• Insert aneroid gauge where bulb was.
•

Release pinched tubing. Pressure will
rise in both gauges simultaneously.

•

Squeeze rolled-up cuff to raise pressure
to both gauges and observe reading on
both mercury manometer

•

and aneroid simultaneously (e.g. 250,
200, 150, 100, 50 mm Hg).

•

Observe if aneroid gauge reading differs
from mercury gauge reading.

•

If any difference is noted, the amount (in
mm Hg) that the aneroid is off is to be
added (or subtracted) to any future
readings of the aneroid gauge: i.e., if
aneroid reads 60, 80, and 140 when
mercury gauge reads 62, 82, 142 it is
short 2 mm. Hg and when used in the
future 2 mm HG should be added to
every reading.

"

This "correction factor" should be noted
on the aneroid gauge. If aneroid differs
from mercury gauge by 4 mm Hg. or
more, send for service/repair.
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Appendix 2: Questionnaire
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Appendix 3 : evaluation sheet.

candidate will be evaluated during blood pressure measurment according to the following items
which has to be fullfilled
Ø Indtrodue him/her self to patient
Ø Ensure that the device is valid
Ø Correct cuff size
Ø Bladder of the device is evacuated
Ø No caffiene or cigarrete
Ø Remove clothing
Ø Patient position
Ø Observer position
Ø Arm position
Ø Device position
Ø Stetoscope position
Ø Cuff position
Ø Accurate inflation
Ø Accurate deflation
Ø Avoid reinflation
Ø Palpatory methode
Ø Avoid talking
Ø Measurment in both arms
Ø Inform the patient about reading
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