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Abstract

Objective: Evaluating arterial pressure measurements comparing the traditional and the gold standard
methods in an emergency public service.

Methods: Cross-sectional study, in which arterial systolic, diastolic, mean and pulse pressure measurements
obtained by nursing professionals by means of the traditional method were compared with those obtained
using the gold standard technique.

Results: Study participants were 229 patients, 69% were women and the mean age was 50 years. The
comparison between the two methods showed that the mean value of the arterial systolic, diastolic, mean and
pulse pressures was higher using the gold standard technique.

Conclusion: Divergences were found between the measurements obtained using the recommended technique
and the risk classification.

Resumo

Objetivo: Avaliar as medidas de pressédo arterial comparando 0 método tradicional e 0 padrdo-ouro em um
servico publico de pronto atendimento.

Métodos: Estudo transversal no qual as medidas das pressdes arteriais sistdlica, diastdlica, média e de
pulso aferidas pelos profissionais da enfermagem pelo método tradicional foram comparadas com aquelas
realizadas de acordo com o padrdo-ouro.

Resultados: Foram incluidos 229 clientes, 69% do sexo feminino e a média de idade foi de 50 anos. A
comparacdo entre os dois métodos mostrou que o valor médio das pressdes sistolica, diastdlica, média e de
pulso foi maior utilizando-se a técnica padrao-ouro.

Concluséo: Houve divergéncias entre as medidas realizadas pela técnica recomendada e pela classificagéo
de risco.
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Introduction

The need to evaluate the accuracy of the arterial
pressure measurement, according to the criteria
of the Brazilian Society of Hypertension, emerged
from the observation of health professionals who
execute it routinely in emergency services. The
technique used in this procedure implicates the
obtainment of more accurate values, which are
determinant in the development of the clinical
condition of the patients. Hence, it is possible to
increase the safety of the users and, if necessary, to
establish strategies to improve the accuracy of this
procedure and to provide reliability to the diagno-
sis of arterial hypertension.

Uncontrolled systemic arterial hypertension is
an important risk factor for cardiac and cerebro-
vascular diseases. An international study observed
that an increase of ten mmHg in the diastolic ar-
terial pressure corresponds to twice the risk, both
for the occurrence of coronary arterial disease and
stroke. Being a chronic disease of slow evolution,
it is almost always diagnosed rather late, and con-
sidered one of the most critical Brazilian public
health problems and an important multisystemic
risk factor. It affects approximately 17 million Bra-
zilians, representing 35% of the population over
40 years of age."V

The main purpose of the antihypertensive
therapeutics is reducing morbimortality due to
cardiovascular diseases. Although systemic arterial
hypertension may be controlled by means of phar-
macological and non-pharmacological strategies,
only one third of hypertensive patients have their
arterial pressure under control, which is inferior to
the expectations of health professionals involved
in the process.*?

In this sense, the early it is investigated and di-
agnosed, the more effective and efficient the ther-
apeutic measures instituted with the purpose to
control arterial hypertension will be, thus reducing
rates of mortality and complications.”

The nurse must develop safe and effective in-
terventions based on scientific evidence. Thus,
these care practices improve the quality of the
nursing care, as well as contribute to acknowl-

Silva LE, Batista RE, Campanharo CR, Pereira RB, Prado GF

edge the importance of his/her actions at any lev-
el of complexity, since this professional has spe-
cific competences to guide the care of individuals
with arterial hypertension.®

It is understood that alerting nursing profession-
als regarding the importance of monitoring the qual-
ity of the arterial pressure measurement is essential
for the quality of care and safety of the patient.

The proper technique for the arterial pressure
measurement is fundamental to obtain a reliable
result and to contribute effectively in the clinical
diagnosis of the patient.

The purpose of this study was to evaluate ar-
terial pressure measurements comparing the tra-
ditional and gold standard methods in an emer-
gency public service.

Methods

This observational cross-sectional study was devel-
oped in the emergency unit of Sao Paulo university
hospital, a public institution in the southeast region
of Brazil. The emergency unit of this institution as-
sists, on average, 500 patients daily by spontaneous
demand and with risk classification.

According to the institutional protocol, patients
who seek care in the unit are classified by a nurse in
order to prioritize cases of greater severity. After this
primary approach, the patient is sent to a medical
visit with estimated waiting time as per the urgency
of the clinical situation determined in this evaluation.

Study participants were 229 patients assisted
between August and October of 2009. The cal-
culation of the sample size considered the prev-
alence of systemic arterial pressure in the adult
Brazilian urban population, which varies between
15% and 30%."

, in with:

2
N I PE(?I P)
N = number necessary to contemplate the study;
P = population affected by the illness;
1 = total percentage of the population;
E = minimum sampling error of 5%;
[ for confidence interval of 95% = 1.96.
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Therefore, the number necessary to meet the study
population is 196 studied people. Inclusion criteria
were: patients aged 19 years and over, who were assist-
ed by the nursing team in the risk classification. Ex-
clusion criteria were: being pregnant, patients under
19 years of age, showing any level of pain at the time
of the evaluation or who were not assisted in the risk
classification, and patients who reported ingesting al-
coholic drinks or coffee or practicing physical activity
at least 30 minutes prior to the procedure.

The gold standard technique to measure arte-
rial pressure was performed as per the recommen-
dations of the Brazilian Society of Hypertension.
@ TInitially, the participant was interviewed and in-
structed to empty the urinary bladder and not to
cross the limbs. Three consecutive arterial pressure
measurements were obtained in an interval of two
minutes between each of them, resulting in the reg-
istration of the mean value. Arterial hypertension
was considered when the mean of the three pres-
sure measurements was equal or higher than 140
x 90 mmHg.? All measurements were obtained in
the right arm using a Missouri®sphygmomanometer
with a mercury column, which is monthly calibrat-
ed according to the rules established by the Nation-
al Institute of Metrology, Standardization and In-
dustrial Quality - Inmetro.

The accuracy test was used to compare the tradi-
tional and the gold standard methods.

Data were expressed in absolute values, percent-
ages, means and standard deviations, and the soft-
ware WINSTAT® Statistics for Windows v. 3.1 was
used in the statistical treatment of the data.

The study was developed in compliance with
national and international ethical guidelines for
studies involving human beings.

Results

Study sample included 229 patients with a preva-
lence of female individuals (69%) with the mean
age of 50 years. The most frequent comorbidities
presented by the patients in the study were: hyper-
tension 136 (59.4%), cardiopathies 174 (75.9%)
and type 2 diabetes 39 (17.0%) (Table 1).
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Table 1. Comparison of the arterial pressure values

Measurements gSAP/  gDAP/ gMAP/  gPP/
rSAP rDAP rMAP rPP

Maximum 239.3/ 152.0/ 1722/ 139.3/
2400 140.0 1700 110.0

Minimum 63.4/  39.0/ 40.6/ 8.0/
80.0 60.0 60.0 20.0

Mean 1429/ 931/ 109.2/  50.8/
133.0 85.8 102.1 47.0

Standard deviation 31.8/ 17.4/ 20.0/ 22.0/
28.0 16.9 20.6 16.8

Legend: gSAP/rSAP — gold standard systolic arterial pressure / risk classification
systolic arterial pressure; gDAP/rDAP — gold standard diastolic arterial pressure
/ risk classification diastolic arterial pressure; gMAP/rMAP — gold standard
mean arterial pressure / risk classification mean arterial pressure; gPP/

rPP — gold standard pulse pressure / risk classification pulse pressure; values
expressed as numbers (mmHg)

Table 2 evidences that the mean value of the dif-
ferences between the arterial pressure measurements
obtained with the gold standard technique and in
the risk classification is statistically significant (p <
0.05). The measurements obtained in the risk clas-
sification are, on average, inferior to those obtained
with the gold standard technique.

Table 2. Distribution of the paired differences

Paired Mean of the  SD Under Over p-value
differences differences

Differences 9.86 19.69 1244 730 0.001
between

the SAP

measurements

Differences 7.31 1519 930 532  0.001
between

the DAP

measurements

Differences 7.10 1650 925 496  0.001
between

the MAP

measurements

Differences 3.70 1746 598 141  0.002
between the PP
measurements

Legend: Paired normality t-test

Table 3 shows that, at the analysis of hyperten-
sive patients, the simple paired t-test revealed that
the mean value of the differences between the arterial
pressure measurements was higher in the gold stan-



dard technique, except for the pulse pressure, which
was lower.

Table 3. Differences according to gender

SAH Men Mean  Standard deviation  p-value
gSAP-rSAP 712 14.97 0.001
gDAP-rDAP 8.28 12.34 0.001
gMAP-rMAP 6.98 14.14 0.001
gPP-rPP 0.48 14.37 0.749
SAH Women Mean  Standard deviation  p-value
gSAP-rSAP 11.76 22.25 0.001
gDAP-rDAP 6.57 16.90 0.001
gMAP-rMAP 719 17.97 0.001
gPP-rPP 6.60 18.84 0.001

Legend: Simple paired t-test; gSAP-rSAP — difference between the means of
systolic arterial pressure in the gold standard and risk classification techniques;
gDAP-rDAP — difference between the means of diastolic arterial pressure in

the gold standard and risk classification techniques; gMAP-rMAP — difference
between the means of mean arterial pressure in the gold standard and risk
classification techniques; gPP-rPP — difference between the means of pulse
pressure in the gold standard and risk classification techniques; values
expressed as numbers (mmHg)

Discussion

The limitation for the generalization of the findings
resulted from that fact that the study sample was
obtained in a single service. This study evidenced
the importance of the use of the protocol for arte-
rial pressure measurement by nursing professionals
in the clinical practice. In addition, the adjustment
of the measurement method is extremely important
for the quality of the nursing care and in the early
detection of hypertension, since the mean values of
the measurement obtained with the gold standard
method were higher than those measured with the
risk classification, demonstrating the importance of
the implementation of work processes to evaluate
this procedure regularly so that the mean values are
reliable; to increase the degree of safety of the pa-
tients, and to determine appropriate treatments and
conducts for the disease. The main purpose of the
health team must be the early detection of arterial
hypertension, as the most effective means to pre-
vent complications.
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This study allowed to observe that, in the stud-
ied group, 69% of the participants were female,
the mean age was 50 years and 59.4% confirmed
they were hypertensive. The greater female demand
(69%) seems to result from the fact that women are
more inclined to seek health care services sponta-
neously.®) This population profile agrees with the
results of other national studies, which demonstrate
a prevalent age range between 14 and 54 years and
between 35 and 64 years.®” The most prevalent
comorbidities verified in the study patients were
type 2 diabetes with 17.0%, hypertension 59.4%
and cardiopathy 75.9%. These results were higher
than those of a study whose rates for diabetes mel-
litus, hypertension and cardiopathy corresponded,
respectively, to 7.3%, 20.9% and 5.1%.©

The comparison between the techniques
showed that the mean values of systolic, diastol-
ic, mean and pulse pressure were higher using the
technique recommended by the Brazilian Society
of Hypertension. The accurate arterial pressure
measurement is fundamental, since arterial hy-
pertension is an important risk factor for cardio-
vascular diseases, among other complications.”
In this context, it characterizes one of the greatest
causes for the reduction of quality of life and life
expectancy of the individuals.® Despite being
simple and easy to perform, once measuring prin-
ciples are followed, the incorrect measurement of
the arterial pressure may lead to a misdiagnosis
and to inadequate medical conduct in more than
half of the cases, with consequences of great im-
pact.”) Therefore, it is necessary to comply with
the recommendations regarding the equipment,
the observer, the patient, the environment and
the technique in order to obtain the correct
measurement of the arterial pressure and, conse-
quently, to establish the hypertension diagnosis.
619 The dissatisfactory knowledge of health pro-
fessionals regarding these aspects influences the
arterial pressure measurement.’? In this sense, it
is important to institute the gold standard meth-
od for pressure measurement as the only method
capable of decreasing the divergences between
the techniques and improving the quality of the
nursing care.
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(C;onclusion

The results indicate a divergence in the arterial pres-
sure measurements obtained with the traditional
and the gold standard methods, determining the
superiority and quality of the latter.
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