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Objective - To assess blood pressure measurement by
health professionals of a public hospital in São Paulo State.

Methods - Semi-structured interviews and direct
observation were performed with a verification list accor-
ding to the criteria reported by Perloff et al. One hundred
and five health professionals took part in the study. After
measuring blood pressure, the level of concordance bet-
ween the way the procedure was performed and the recom-
mended one was assessed.

Results - Nurses and nurse’s aides abided by 40% of
the recommended procedures for adequate blood pressure
measurement. The other categories of health professionals
(nursing and medicine teachers, physicians, residents, and
nursing students) abided by approximately 70%.

Conclusion - Permanent educational activities ai-
ming at standardizing blood pressure measurement
should be implemented among the different categories of
health professionals.
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Systemic hypertension is considered one of the major
risk factors of cardiovascular morbidity and mortality, acco-
unting for 40% of the cases of early retirement and absente-
eism in the workplace 1,2.

Precise blood pressure measurement is an essential con-
dition for the diagnosis of hypertension, because blood pres-
sure elevation is usually the first sign of the disease. It is an
easy and simple procedure; however, if certain principles are
not obeyed, blood pressure measurement will be subjected to
several factors of error with significant practical conse-
quences 3. Therefore, precise blood pressure measurement
with the consequent establishment of a correct diagnosis of
hypertension is important to determine criteria for the develop-
ment of that procedure. Those criteria may relate to the envi-
ronment, the observer, the patient, and the device used 4-7.

The literature shows the need for standardizing the crite-
ria for blood pressure measurement. In addition, blood
pressure measurement should be performed in a systematic
way by health professionals, implying the obtainment of real
values of blood pressure, which may determine the adequate
management and treatment of hypertension when present 8-12.

Because of our involvement in teaching and resear-
ching blood pressure measurement at the undergraduate and
postgraduate level to nursing and medical students, we felt
the need to assess the blood pressure measuring procedure
according to the criteria recommended by the American Heart
Association in 1993 6. We analyzed the daily assessment of
blood pressure levels of patients hospitalized or followed up
on an outpatient care basis at hospital, and observed mainly
the health professionals performing that task.

This study aimed at assessing blood pressure measure-
ment by the health professionals of a public hospital in São
Paulo State.

Methods

The project was submitted to the Committee on Ethics
and Research of the above-cited hospital and was appro-
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ved. After that, the directors of a nursing and medical
schools were required to provide 2 lists as follows: 1) a list of
the teachers working in the disciplines of the following
units of hospital admission: general medicine, gynecology
and obstetrics, surgery, neurology, orthopedics, otorhino-
laryngology, and ophthalmology; 2) a list of 4th-grade
students of the nursing school in 1996. The administration
at the hospital was asked to provide a list of the 2nd-year resi-
dents, nurses, and nurse’s aides in the above-cited specialties
and units, which comprised 662 individuals. Of this population,
a random sample of 138 individuals was obtained, correspon-
ding to 20% of each professional category, of whom 33 (24%)
did not participate in the study for several reasons, such as va-
cation, day off, and leave of absence, which resulted in the
assessment of 105 individuals.

A protocol was used for collecting the following data
for identification of the individuals: professional category,
age in years, sex, and place and year of graduation. The
blood pressure measuring procedure was assessed by the
following items: interaction with the examinee; patient’s po-
sition, considering the sitting or lying down position; res-
ting period of 3 to 5 minutes prior to blood pressure measu-
rement; arm position at 45°, at the level of the heart; arm cir-
cumference measurement; selection of the inflatable rubber
bag according to the arm circumference; cuff placement on
a naked arm; adequately visible manometer; identification
of the site of the brachial artery; cuff adequately involving
the arm; previous determination of the inflation level
through palpation; cuff deflation at a rate of 2 to 3 mm Hg/s;
30-second interval between 2 measurements; and position
of the metallic cup of the stethoscope over the brachial arte-
ry. Through the semi-structured interview and direct obser-
vation, the following data were obtained: limb selected for
blood pressure measurement; patient’s position (sitting,
lying down, standing); blood pressure value in mm Hg ob-
tained during the first and second measurements, if the lat-
ter occurred; the type of sphygmomanometer used in daily
practice: aneroid or mercury column; and frequency of cali-
bration of the devices.

Data were collected from May 1996 to December 1997
by 5 researchers previously trained in standardizing blood
pressure measurement and completing the questionnaire.

The individuals participating in the study were infor-
med about the objectives of the study, the reason why they
were taking part in it, and they had to provide a written in-
formed consent to take part in the study.

The observation and interview occurred at the work-
place of each participant, with the previous election of the
patient to be examined. Then, this patient was asked to have
his blood pressure and arm circumference measured. The
professional observed did not know about this.

Blood pressure was measured in an appropriate place
with all required resources available for the professionals in
the study, such as mercury column and aneroid sphygmo-
manometers, cuffs of different widths, stethoscope, measu-
ring tape, and the option of a silent place if the professionals
found necessary to have one for the procedure.

Results

One hundred and five individuals of different profes-
sional categories took part in this study (tab. I) and their
ages ranged from 20 to 50 (mean of 33.6±10.1) years. In
regard to sex, 41 (39%) were males.

Table II shows the distribution of the professionals ac-
cording to category and clinical specialty. The “nursing
student” category was not included because they did not
work at a specific unit in the hospital.

Of the graduated individuals, 47.8% had concluded
their courses 1 to 5 years before (tab. III).

Of other important factors for adequate blood pressure
measurement, some variables, such as the number of measu-

Table II - Professional category, numbers, and percentages of the population studied according to the specialty

Hospitalization unit

Professional General Gynecology and Ophthalmology Otorhino- Surgical Neurology Orthopedics
categories * medicine Obstetrics laryngology clinics

(n) (%) (n) (%) (n) (%) (n) (%) (n) (%) (n) (%) (n) (%)

A 5 4.8 2 1.9 1 0.9 1 0.9 2 1.9 1 0.9 1 0.9
B 5 4.8 2 1.9 * - * - 4 3.8 * - * -
C 3 2.9 2 1.9 * - 1 0.9 3 2.9 1 0.9 1 0.9
D 6 5.7 3 2.9 2 1.9 1 0.9 6 5.7 4 3.8 4 3.8
E 10 9.5 5 4.8 2 1.9 1 0.9 5 4.8 3 2.9 3 2.9

Total 29 27.6 14 13.4 5 4.7 4 3.6 20 19.0 9 8.5 9 8.5

* Represent the same professional categories in table I, except the students.

Table I - Professional category, numbers, and percentage of the
population studied

Professional category (n) (%)

Medicine teachers (A) 13 12.3
Nursing teachers (B) 11 10.5
Assisting nurses (C) 11 10.5
Nurse’s aides (D) 26 24.8
Residents (E) 29 27.6
Nursing students (F) 15 14.3

Total 105 100
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rements taken, preferred final digits, type of device used for
measurement, and calibration of the devices, were also
assessed in the study through direct observation and inter-
view, after observing blood pressure measurement, using
the verification list.

In regard to the number of measurements taken, most
individuals (66.7%) identified blood pressure values in a
single measurement; 78% of the observers reported not ha-
ving adequate cuffs for their professional practice. Table IV
shows the distribution of the final digits recorded for systo-
lic and diastolic blood pressure values, the preference for
zero as the final digit in systolic blood pressure values in
77.1%, and in diastolic blood pressure values in 74.3% of
the measurements. In regard to the final digits, 17.2% of the
individuals recorded digits between 2 and 8 for systolic
blood pressure, and 14.4% for diastolic blood pressure,
while 5.7% recorded odd final digits (from 1 to 9) for systolic
blood pressure and 11.4% for diastolic blood pressure.

Table V shows the distribution of the number and per-
centages of the types of devices reported as routinely used
by the participants.

In regard to calibration of the devices, table VI shows
the frequency reported as used by the population evaluated.

Blood pressure measurement in this study comprised
16 steps described according to the recommendations of
Perloff et al 6. In regard to interaction with the patient, the ex-
planation of the procedure to the patient was the most fre-
quently performed step (97.1%), while the selection of the
adequate width of the cuff was performed only by 6.7% of
the sample. Some of the different health professionals stu-
died were observed not to perform several steps of the pro-
cedure.

Two categories of health professionals, nurses and
nurse’s aides, performed less than 50% of the steps recom-
mended for the procedure, unlike the other professionals
studied, the nursing and medicine teachers, the residents,
and the nursing students, who followed approximately 70%
of the steps.

Table VII shows the numbers and percentages of the
different professional categories studied and the steps fol-
lowed during blood pressure measurement. It is evident
that only a minority of the professionals studied performed
some important steps, such as the selection of the adequate

cuff, the measurement of the arm circumference, and the 30-
second intervals between 2 measurements.

Discussion

This study aimed at assessing the way blood pressure
was measured by different health professionals at a hospi-
tal, considering the steps reported in the literature and defi-
ned in the methodology of this study. Several researchers
have tried to identify whether the health professionals have
been performing this procedure adequately, because it is di-
rectly related to the evaluation of a vital parameter 3,13-16. In
the assisting practice among different professionals and at
different places, blood pressure measurement is not
correctly taken, which may compromise the values obtai-
ned, and, consequently, the diagnosis, treatment, and
control of hypertension. Recently, studies carried out in São
Paulo 13,14 have reported that most nurses ignore the mea-
ning of blood pressure measurements. Other studies have
also shown irregularities in this procedure 15,16.

It is worth stressing the importance of this procedure
among professionals who work at different clinics, in epide-
miological research, at restricted units, or at outpatient care
units. The number of studies reporting errors involving
blood pressure measurement has increased lately, and they
have been attributed to the devices, the examiners, and the
examinees 11. In addition to the diversity of professionals
studied, most of them had graduated 1 to 5 years before.
Therefore, we can infer that graduation courses may not be
adequately preparing the professionals for performing this
specific procedure. The formation of the nurse’s aides
stands out for its practical and fundamental approach, be-
cause they are specifically oriented to hospital practice.

This study analyzed a set of 16 steps for blood pres-
sure measurement according to Perloff et al 6.

In regard to indirect blood pressure measurement, the
least performed step among the individuals studied was the
selection of the adequate cuff, because only 7% of the indi-
viduals checked on that aspect.

It is clear that several steps have not been performed
during blood pressure measurement, a fact that was obser-
ved in all professional categories studied. If the importance
of this fact is considered in obtaining reliable blood pressure

Table III - Professional category, numbers, and percentages of the population studied according to the time after graduation

Professional
category Time after graduation (in years)

1-5 6-10 11-15 16-20 21-25 26-31

N % N % N % N % N % N %

A - - - - 1 1.1 3 3.3 5 5.5 4 4.4
B - - 1 1.1 3 3.3 2 2.2 4 4.4 1 1.1
C 3 3.3 4 4.4 2 2.2 1 1.1 1 1.1 - -
D 11 12.2 12 13.3 - - 1 1.1 2 2.2 - -
E 29 32.2 - - - - - - - - - -

Total 43 47,8 17 18.8 6 6.6 7 7.7 12 13.2 5 5.5
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values, the severity of these findings may be recognized, and
they may be directly impairing the blood pressure values
obtained. In the literature, several authors have reported
the importance of careful blood pressure measurement, be-
cause the values obtained ensure the early detection of hy-
pertension, its correct diagnosis and control, in addition to
precisely defining its treatment 3,6,8.

When asked, 78% of the individuals assessed repor-
ted not having cuffs of different dimensions available for
blood pressure measurement. The width of the cuff influen-
ces the blood pressure values obtained; blood pressure is
underestimated when larger cuffs are used and is overesti-

Table VII – Steps of blood pressure measurement performed according to the professional categories
Professional categories

Steps followed during blood Medicine Nursing Assisting Nurse’s Resident Nursing Total
pressure measurement teacher teacher nurse aide student

N = 13  N = 11  N = 11  N = 26  N = 29  N = 15 N = 105

N N n n n N n
01) Interaction with the patient 13 11 8 20 29 15 96
02) Patient’s position (sitting) 7 11 3 6 5 9 41
03) Patient’s position (lying down) 6 0 8 20 24 6 64
04) Resting period (3 to 5 minutes) 12 11 3 6 28 10 70
05) Arm position (45º, at the heart’s level) 13 9 5 3 25 13 68
06) Measurement of the arm circumference 0 2 0 0 5 4 11
07) Selection of the adequate cuff 0 2 0 0 3 2 7
08) Blood pressure measured with the 12 10 11 25 29 15 102

cuff applied to the naked arm
09) Properly visible manometer 13 10 8 12 29 15 87
10) Identification of the site of the brachial artery 10 10 4 6 29 15 74
11) Centralization of the rubber bag 10 10 4 6 29 15 74

over the brachial artery
12) Cuff adequately involving the arm 12 10 11 16 28 15 92
13) Previous determination of the inflation 8 8 0 2 21 3 42

level (through palpation)
14) Deflation of the cuff at a rate of 2 to 3 mm Hg/s 8 8 3 4 20 13 56
15) 30-second interval between 2 measurements 4 2 0 0 18 3 27
16) Position of the stethoscope cup over the 12 7 10 12 29 15 85

brachial artery

Table V – Numbers and percentages of the devices reported as used in
daily practice

Type of sphygmomanometer (n) (%)

- Mercury column 88 83.8
- Aneroid 12 11.4
- Mercury column and aneroid 02 1.9
- Aneroid and automated 03 2.9

 Total 105 100

Table IV - Percentages of the final digits recorded for systolic and
diastolic blood pressure in the individuals assessed

Blood Final digits
pressure 0 2 4 6 8 odd Total

numbers

% % % % % % %
Systolic 77.1 8.6 1.9 2.9 3.8 05.7 100
Diastolic 74.3 6.7 2.9 2.9 1.9 11.4 100

Table VI – Numbers and percentages of the frequency of calibration
of the devices reported

Frequency of calibration of the sphygmomanometers (n) (%)

- Monthly 4 3.8
- Annual 5 4.8
- When a defect occurs 61 58.1
- Ignored 35 33.3

Total 105 100

mated when smaller cuffs are used. According to the Ameri-
can Heart Association, the width of the rubber bag should
be approximately 40% of the arm circumference 17. Some
studies have reported these differences of under- and ove-
restimation in individuals of different age groups and in Bra-
zilian pregnant women 18-21. The rules for correction are very
limited, because they cannot correct vascular reactivity
and arm circumferences < 20 and > 40 cm, which are frequen-
tly found in elderly or undernourished adults and in obese
individuals. The question of thin arms concerns resear-
chers even more because it makes the early identification of
high blood pressure values difficult and may compromise
the identification of alterations that do not influence the
health status and the quality of life of the individuals 18-21. If
health professionals are not assessing arm circumference at
the time of blood pressure measurement, they are imposing
important errors on the values obtained.

In regard to the intervals between measurements,
26.7% of the interviewees waited at least 30 seconds. Palpa-
tion of the radial pulse prior to cuff inflation is extremely im-
portant, mainly in the elderly, because of the possibility of
calcification of the arteries and the auscultatory gap. Of the
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individuals assessed, only 53.3% deflated the cuff at a rate
between 2 and 3 mmHg/s, as recommended 8,12. Cuff defla-
tion at a more rapid velocity makes it difficult to precisely es-
tablish both systolic and diastolic blood pressure values 6,9,14.
The adequate position of the upper limb and maintenance of
the individual at rest for a period of 3 to 5 minutes prior to
blood pressure measurement were steps performed by
64.8% and 66.7% of the individuals assessed, respectively.
Previous rest for the above-cited period and maintenance of
the upper limb at the level of the heart are fundamental pro-
cedures for obtainment of measurements that actually
express blood pressure behavior 9,10,14,22.

The acts of adequately involving the arm with the cuff
and locating the brachial artery at the moment of blood
pressure measurement were performed for approximately
70% of the individuals studied, representing a more accep-
table and equally important percentage.  The adequate pla-
cements of the stethoscope and manometer to properly vi-
sualize blood pressure values were procedures performed
by 81% to 82.9% of the individuals, respectively; interac-
tion with the patient was observed in 91.4% of the sample
studied. Blood pressure was measured with the naked arm
by 97.1% of the individuals. This fact may play an important
role, mainly because clothing may interfere with the arm
width, causing an error in measurement.

Another fact that influences the obtainment of correct

blood pressure values is the number of measurements. One
single measurement was taken by 66.7% of the participants,
who considered this correct.

In regard to the blood pressure values obtained, zero was
recorded as the final digit for systolic blood pressure by 77.1%
of the participants and for diastolic blood pressure by 74.3%.
Considering the frequency of the steps followed by the
different professionals, nurses and the nurse’s aides were
those who less frequently followed the steps, which had been
ideally proposed to correct blood pressure measurement. This
is very preoccupying, because these professional categories
act improperly on daily blood pressure measurement.

In conclusion, the need to improve observance of the
steps of blood pressure measurement was identified in all
professional categories studied. Greater attention should be
paid to the factors of errors closely related to obtainment of
blood pressure values, such as environment, the individual,
the observer, and the device. Learning and teaching strate-
gies regarding blood pressure measurement are urgently re-
quired, such as updating courses, investments in conti-
nuing education, and the insertion of specific contents in
undergraduate and postgraduate courses. The multidisci-
plinary approach involving early detection, treatment, and
control of hypertension requires that blood pressure mea-
surement be effectively performed for the obtainment of re-
liable data and precise diagnoses.


