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Evaluation of blood pressure measurements in first ambulatory
neurological consultations: A missed part of the physical
examination?
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Abstract
Objective: To obtain a blood pressure reading is mandatory during either the general or specia-
lized physical examination. This study describes factors associated with the accomplishment of
blood pressure measurement in the first neurological consultation.
Methods: We studied first ambulatory neurology consultations in a Mexican referral hospital.
Demographic characteristics, diagnostic category of referral, final diagnosis and data on physical
examination were collected to establish a logistic regression analysis in order to identify factors
associated with the accomplishment of blood pressure measurement.
Results: Over 8 months 778 outpatients were studied. The most frequent diagnoses for first
consultation were headache (26%), epilepsy (14%) and stroke (13%). Only in 39% (n = 301) of the
outpatients blood pressure was registered, among them, 30% had normal blood pressure, 43%
had 121---139/81---89 mmHg, 20% had 140---159/90---99 mmHg and 7% had ≥160/100 mmHg. The
independent factors that favored the practice of BP determination in multivariable analysis
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were >65 years of age (odds ratio: 2.26; 95% confidence interval: 1.52---3.36) and headache
complaint (odds ratio: 1.81, 95% confidence interval: 1.30---2.53). Notably, only 43% of patients
with stroke had blood pressure registration, even when these stroke patients had blood pressure
readings, they had higher blood pressure than with other diagnoses (p < 0.05).
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Conclusion: Blood pressure registration was frequently omitted from the first neurological
consultation, particularly in outpatients who might need it the most.
© 2013 Instituto Nacional de Cardiología Ignacio Chávez. Published by Masson Doyma México
S.A. All rights reserved.
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Evaluación de la medición de la presión arterial en primeras consultas neurológicas
ambulatorias: ¿una parte olvidada del examen físico?

Resumen
Objetivo: La medición de la presión arterial es mandatoria durante el examen físico general o
especializado. Este estudio describe factores asociados al cumplimiento de la medición de la
presión arterial en la primera consulta neurológica.
Métodos: Realizamos un estudio sobre consultas neurológicas ambulatorias en un hospi-
tal de referencia mexicano. Se recolectaron características demográficas, categoría diagnóstica
de referencia, diagnóstico final y datos sobre el examen físico para construir un análisis de
regresión logística con el objetivo de identificar factores asociados con el cumplimiento de la
medición de la presión arterial.
Resultados: Durante 8 meses estudiamos a 778 pacientes. Los diagnósticos de envío más fre-
cuentes fueron cefalea (26%), epilepsia (14%) y enfermedad cerebrovascular (13%). Solo en el
39% (n = 301) de los pacientes se midió la presión arterial y, de entre ellos, el 30% presenta-
ron presión arterial normal, el 43% 121-139/81-89 mmHg, el 20% 140-159/90-99 mmHg y el 7%
≥ 160/100 mmHg. En un análisis multivariable, la edad >65 años (razón de momios: 2.26, inter-
valo de confianza del 95%: 1.52---3.36) y cefalea como motivo de consulta (razón de momios:
1.81, intervalo de confianza del 95%: 1.30---2.53) fueron los factores independientes asociados
al registro de la presión arterial. De manera notable, solo al 43% de los pacientes con enferme-
dad cerebrovascular se les había registrado la presión sanguínea; estos pacientes la tenían más
elevada que los pacientes con otros diagnósticos (p < 0.05).
Conclusión: En este estudio con frecuencia se omitió el registro de la presión arterial en la
primera consulta neurológica, especialmente en pacientes que podrían necesitarlo más.
© 2013 Instituto Nacional de Cardiología Ignacio Chávez. Publicado por Masson Doyma México
S.A. Todos los derechos reservados.
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ntroduction

lood pressure (BP) measurement is an essential part of the
eneral physical examination, regardless of the level of trai-
ing and specialization of the treating physician.1,2 Taking a
outine BP reading is recommended for all patients having

first or consecutive ambulatory or in-hospital consulta-
ion, either in general or specialized medicine.1 However, in
ome clinical institutions this practice may not be followed
s recommended. This topic has been poorly documented in
cientific literature. In theory, the routine BP measurement
s highly accomplished by cardiologists, internists, nephro-
ogists, obstetricians and endocrinologists; but information
n this issue is largely lacking in other areas, including neu-
ology.

We performed a survey with the purpose to determine the
requency of BP measurement in a neurology outpatient faci-
ity, and to describe the factors associated with the carrying
ut of this recommendation.

ethods
e performed a prospective survey on consecutive clinical
ecords in the Neurology Department of the Hospital Civil
e Guadalajara ‘‘Fray Antonio Alcalde’’, Mexico, from

S
p
i
t

anuary to August 2012. All clinical records of subjects who
ttended a first neurological consultation were systema-
ically reviewed regardless of the history of hypertension.

standardized structured questionnaire was designed to
apture demographic and clinical characteristics, as well
s systolic (SBP) and diastolic blood pressure (DBP) readings
rom which mean arterial pressure (MAP) and pulse pressure
PP) were calculated. This survey was not anticipated by
atients, medical assistants and treating physicians, and the
P readings were those they spontaneously decided to take
nd register. Usually, the medical assistants took a first BP
easurement that could be corroborated in the neurology

ffice by the treating physician ‘‘as necessary’’. Therefore,
hen the patients’ clinical records did not have registered
P measurement, we reviewed the medical assistant’s
orkbook in search for BP registries. For the purpose of

he present study, we considered BP measurement ‘‘not
erformed’’ when any registry of BP associated with the
rst neurological consultation could not be found (either in
linical records or medical assistants’ workbook).

We used Pearson chi-square to assess proportions in
ominal variables for univariate analyses. We used the

tudent t test in order to compare quantitative variables
arametrically distributed between two groups. To find
ndependent factors associated with BP measurement, mul-
ivariable analyses were constructed by forward stepwise
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Table 1 Demographic characteristics and main diagnoses between groups.

Total
n = 778

With BP
measurement
n = 301

Without BP
measurement
n = 477

p value

Female gender, n (%) 467 (60) 188 (62) 279 (58) ---

Age, mean, SD 42.9 ± 18.9 45.6 ± 20 41.38 ± 18 0.003
<40 years 388 (50) 133 (44) 255 (53) 0.012
41---70 years 307 (40) 127 (42) 180 (38) ---
>70 years 83 (10) 41 (14) 42 (9) 0.034

Neurological diagnoses
Headache, n (%) 204 (26) 96 (31) 108 (23) 0.004
Epilepsy, n (%) 112 (14) 34 (11) 78 (16) 0.05
CVD, n (%) 98 (13) 42 (14) 56 (12) ---
Movement disorders, n (%) 67 (9) 23 (8) 44 (9) ---
Neuromuscular diseases, n (%) 49 (6) 17 (6) 32 (7) ---
Cranial neuropathy, n (%) 38 (5) 14 (5) 24 (5) ---
Generalized weakness, n (%) 36 (5) 14 (5) 22 (5) ---
Demyelinating diseases, n (%) 27 (3) 9 (3) 18 (4) ---
Dementia, n (%) 23 (3) 8 (3) 15 (3) ---
Vertigo, n (%) 20 (3) 9 (3) 11 (2) ---
Neuroinfection, n (%) 16 (2) 6 (2) 10 (2) ---
IIH, n (%) 15 (2) 6 (2) 9 (2) ---
Traumatic brain injury, n (%) 15 (2) 4 (1) 11 (2) ---
Neuropsychiatric disorders, n (%) 14 (2) 8 (3) 6 (1) ---
Syncope, n (%) 12 (2) 7 (2) 5 (1) ---
Other, n (%)a 32 (4) 4 (1) 28 (6) 0.03

The p value is annotated only for significant differences. BP: blood pressure; IIH: idiopathic intracranial hypertension; CVD: cerebrovas-
cular disease (either ischemic or hemorrhagic); CNS: central nervous system.

ors,

w
p
a
>

g
C
C
m
h
h
v
p
n

D

O
m
J
T
v
w

Document downloaded from http://zl.elsevier.es, day 29/01/2014. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.
a Other diagnoses with a frequency <1%: hydrocephalus, CNS tum

logistic regression. Adjusted odds ratios with the respective
95% confidence intervals (CI) are given. The fitness of the
models was evaluated by the Hosmer---Lemeshow goodness-
of-fit test, which was considered as reliable if p > 0.2. All
calculations used two-sided p values and they were consi-
dered significant when p < 0.05. SPSS v. 17.0 for windows was
used in all calculations.

Results

We analyzed 778 outpatient medical records, 467 (60%)
females and 311 (40%) males, with a mean age of 42.9 years
(range 15---92 years). A total of 388 (50%) patients were < 40
years old and 83 (11%) were >70 years old. The main neuro-
logical diagnoses were headache (26%), epilepsy (14%) and
stroke (13%) (see Table 1).

Only 301 (39%) patients (188 women) received routine BP
measurement, without significant differences according to
gender. BP reading was more frequent in patients >70 years
(p = 0.034) and infrequent in those <40 years (p = 0.012).
Patients with headache complaint received more frequently
a BP measurement (p = 0.004). On the contrary, BP mea-
surement was infrequent in patients with miscellaneous

diagnoses such as myelopathy (p = 0.042), epilepsy (p = 0.05)
and motor neuron disease (p = 0.06) (see Table 1). The clas-
sification of a single BP reading was as follows: 89 (30%)
patients had normal BP, 131 (43%) patients had SBP bet-

p
B
A
B

sleep disorders, motor neuron diseases and myelopathies.

een 121 and 139 or DBP between 81 and 89 mmHg; 59 (20%)
atients had SBP between 140 and 159 or DBP between 90
nd 99 mmHg; and 22 (7%) patients had SBP >160 or DBP
100 mmHg.

In multivariable adjusted analysis for several demo-
raphic and clinical factors, >65 years old (OR: 2.26, 95%
I: 1.52---3.36) and headache complaint (OR: 1.81, 95%
I: 1.30---2.53) were independent factors that favored BP
easurement. Notably, only 43% of patients with stroke

ad measurements of BP, although these patients had hig-
er SBP (137 mmHg vs. 127 mmHg, p = 0.001), PP (77 mmHg
s. 75 mmHg, p = 0.002) and MAP (101 mmHg vs. 96 mmHg,
= 0.02), than their counterparts with other referral diag-
oses.

iscussion

btaining a routine BP reading in every patient receiving
edical care was one of the first recommendations of the

oint National Committee on Detection, Evaluation, and
reatment of High Blood Pressure (JNC), since 1977.2 Howe-
er, in some specialized clinics this practice may not be follo-
ed as recommended, although it has improved over the

ast decades. The current evidence suggests that routine
P measurement remains suboptimal. The 1977 US National
mbulatory Medical Care Survey (NAMCS) reported routine
P measurement in 79% of outpatients with hypertension
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istory and only 30% when this antecedent was absent,3 whe-
eas the 2005 NAMCS reported a rise of 59.3%, from a total
f 963.6 million medical consultations.4 In a 1977 epidemio-
ogical screening from United Kingdom BP reading was docu-
ented in 37.9% among 2760 ambulatory consultations.5

Blood pressure measurement in the neurological practice
s important not only to identify subjects at vascular risk, but
lso to implement effective actions for primary or secondary
revention, for instance, in patients with cerebrovascular
isease. Moreover, taking a BP reading is essential to define
he best therapeutic approach in several neurological condi-
ions. In 1977, an analysis of the NAMCS reported a frequency
f 22.4% of BP measurement among neurologists.3 Notably,
urther information on this topic in the neurology practice
s nonexistent.

Our results show that, at least in a referral institution
n Mexico, less than half of outpatients attending a first
eurological consultation received a routine BP measure-
ent, and that advanced age and headache influenced the

chievement of this recommendation. Of note, only 43% of
utpatients with stroke had BP measurements, even when
hese patients usually have the highest BP readings, since
his is the main risk factor influencing both recurrence and
utcome.6---8 Our data are congruent with previous studies.
ypertension history, advanced age and headache diagno-
is had been previously identified as determinants for BP
easurement.3,4,8---10 This suggests that the initial complaint

r diagnosis of referral drives the decision to perform an
therwise mandatory step of the medical examination.

onclusions

his study represents an invitation to reflection and to per-
orm suitable actions to modify our regional practice in the
mmediate future, particularly in view of the recent results
howing that 43.2% of the adult Mexican population has
hronic arterial hypertension.11 More studies on this issue
n different medical specialties are justified.
unding

here was no funding for this study.
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