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RESUMEN

Introduccion: La hipertension arterial es uno de los principales factores de riesgo modificables de una serie de
enfermedades como los accidentes cardiovasculares, infarto al miocardio o insuficiencia cardiaca. Objetivos:
Realizar una vision descriptiva de los valores de presion arterial en una poblacion econdbmicamente activa. Métodos:
Estudio transversal. Se estudio un grupo de 3 540 personas aparentemente sanas que acudieron a su control anual en
el Servicio de Medicina Preventiva. Resultados: Los valores medios de presion arterial encontrados fueron: 111,77
y 72,97 mmHg de presion sistolica y diastolica, respectivamente. El 9,44 % del total de sujetos se encontro en la
categoria de hipertension arterial y el 37,88 % en el rango de prehipertension. Aproximadamente la mitad de los
pacientes con prehipertension tenian entre 18 y 39 ahos de edad. Conclusiones: Se encontraron porcentajes muy
significativos, de prehipertension e hipertension, lo cual es un llamado de atencion para intervenir de manera

temprana, y asi reducir los elevados costos sanitarios y productivos que implica esta Ultima.
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INTRODUCCION

La hipertension arterial es uno de los principales
factores de morbilidad'? y  mortalidad*® en
el mundo, es el principal factor de riesgo de
accidente cerebrovascular’®, infarto de miocardio®
e insuficiencia cardiaca'® y uno de los principales
factores modificables, por lo cual todo el personal
de salud debe estar alerta ante su aparicion, para su
oportuna deteccion y tratamiento".

La Organizacion Mundial de la Salud (OMS) estimo
enel 2002, que debe existir mil millones de individuos,
y aproximadamente 7,1 millones de muertes por aho,
atribuibles a la hipertension. Asimismo, sehalan que
la presion arterial suboptima (presion arterial sistolica
mayor a 115 mmHg) es responsable del 62 % de
casos de enfermedad cerebrovascular, y del 49 %
de enfermedad coronaria isquémica, con pequenas
variaciones segun el sexo. En suma, la presion arterial
suboptima es el primer factor de riesgo de muerte
atribuible en todo el mundo'.

El séptimo reporte de la Joint National Committee
on Prevention, Detection, Evaluation, and Treatment
of High Blood Pressure (NC7), establece los
valores referenciales de la presion arterial normal y
suboptima, basandose en la mayor evidencia posible
y comprometiéndose ademas, a una constante
reevaluacion de los mismos, que se ve reflejada en
publicaciones periodicas de los reportes'?. Existe una
serie de programas como el Framingham Heart Study,
que desde 1948 esta dirigido a identificar los factores
de riesgo cardiovasculares y como estos interactuan
entre si'*. En el 2002, la OMS publico el World Health
Report 2002: Reducing risks, promoting healthy life'?,
dentro del cual se encuentra una amplia descripcion
de la epidemiologia de |a hipertension arterial. Desde
hace mas de tres décadas, el National Heart, Lung,
and Blood Institute (NHLBI)™'® ha administrado el
National High Blood Pressure Education Program
(NHBPEP), que tiene entre sus funciones la emision
de directrices, a fin de difundir en la poblacion, la
toma de conciencia de la prevencion, tratamiento y
control de la hipertension. Otro programa de estudio
dirigido a estimar la prevalencia de hipertension
es el National Health and Nutrition Examination
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Survey (NHANES)'”'8, que gracias a la informacion
que proporciona, permite tomar medidas de salud
preventivo-promocionales.

El objetivo del presente estudio fue investigar
los valores de presion arterial en poblacion adulta
aparentemente sana, que acudid a controles
preventivos de salud.

PACIENTES Y METODOS

El estudio fue realizado en el Servicio de Medicina
Preventiva de la Clinica Internacional de la ciudad
de Lima, donde cominmente se evalla a sujetos
sanos. Estos sujetos son en su mayoria, empleados
y obreros de diversas companias que tienen como
politica, realizar controles anuales preventivos de
salud a sus trabajadores. Se estudio a un total de 3
540 personas: 60,42 % (n=2 139) del sexo femenino
y 39,58 % (n=1 401) del masculino; fueron excluidas
del estudio 204 personas (5,45 % del total), por tener
antecedente de hipertension arterial. La informacion
corresponde al periodo 2008.

Para este procedimiento se usaron métodos
estandarizados, las mediciones y evaluaciones se
realizaron en el Servicio de Cardiologia y en el Servicio
de Medicina Preventiva, los pacientes permanecieron
sentados por lo menos cinco minutos antes de la
medicion. Fueron realizadas dos mediciones,
tomandose para este estudio, el promedio de ambas. Se
uso un tensiometro Riester diplomat-presameter®, que
es calibrado cada seis meses, y cuyo brazalete tiene de
24 a 32 cm. Las definiciones para clasificar los valores
de presion arterial se basaron en el JNC 7 (Ver Tabla 2).

La informacion ingresada fue procesada usando
el software estadistico StataTM 10 (StataCorp, Texas-
USA), las variables cuantitativas fueron expresadas
en medias y desviacion estandar, y las variables
cualitativas fueron expresadas en porcentajes. Las
diferencias entre las medias se evaluaron usando
la prueba T-test para dos grupos; la prueba de Chi
cuadrado fue utilizada para la comparacion de
proporciones. Un valor de p < 0,05 fue considerado
estadisticamente significativo.
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RESULTADOS

Se muestran las medidas de tendencia central y
medidas de dispersion de las variables estudiadas
(Tabla 1).

Se encontro que el 9,44 % del total de sujetos
estudiados, presentaron valores > 140 mmHg de
presion arterial sistolica o > 90 mmHg de presion
arterial diastolica. Se encontro que el 37,88 % de
la poblacion estudiada presentd valores compatibles
con prehipertension (Ver Tabla 2).

Se calculo el porcentaje de sujetos con
presencia de valores suboptimos de presion
arterial (140 mmHg de la presion arterial sistolica o
>90 mmHg de la presion arterial diastolica) por sexo,
en los distintos grupos etarios (Figura 1 y Tabla 3).

alin, una gran proporcion de personas que se encuentra
dentro de esta categoria, desarrollara hipertension
dentro de unos pocos anos, Vasan et al. del National
Heart, Lung, and Blood Institute’s Framingham Heart
Study, encontraron que la progresion de prehipertension
a hipertension fue de 37,3 % (IC 95 % 33,3 - 41,5 %) en
personas menores de 65 anos en un periodo de cuatro
anos'¥; ademas, diversos estudios demuestran que la
prehipertension es un factor de riesgo por si misma®*
en el desarrollo de diabetes?, alteracion en la funcion
y estructura cardiovascular®®. Asi, la prehipertension es
ahora considerada un problema de salud publica®*.

Este estudio muestra los valores de presion arterial en
una poblacion economicamente activa; cerca de la mitad
de la poblacion estudiada y que es aparentemente sana,
tiene valores elevados de presion arterial (hipertension y
prehipertension). Nuestro hallazgo mas llamativo es el

Tabla 1. Descripcion de variables, medias y desviacion estandar (DS) de los valores de presion arterial y edad.

n = 3540 Medias

Presion arterial sistélica (mmHg) 111,77
Presion arterial diastélica (mmHg) 72,97
Edad (afios) 38,52

DS IC 95 % Min - Max
+13,99 111,31 - 112,23 80 - 190
+9,46 72,66 - 73,28 50 -130
+11,29 18 - 88

Tabla 2. Porcentaje encontrado en la poblacion estudiada respecto a la clasificacion de la presion arterial segun el JNC 7.

n = 3540

Normal

Pre Hipertension

Hipertension
Estadio 1
Estadio 2

Total

Niveles de presion arterial (nmHg)
< 120/80
120-139 / 80-89

140-159/90-99
=160/100

Presentamos también las medias de los valores de
la presion arterial sistolica y diastolica por grupos
etarios y sexo (Figura 2).

DISCUSION

La asociacion entre hipertension, enfermedad
cardiovascular 'y  mortalidad, ha sido bien
reconocida''%®. A partir del JNC 7, se establecio la
categoria de prehipertension y esta tiene especial
importancia por su considerable prevalencia®?*, mas
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% (Total) % (Femenino) n = 2139 % (Masculino) n = 1401
52,68 65,83 32,62
37,88 29,78 50,25
6,50 2,99 11,85
2,94 1,40 5,28
100 100 100

porcentaje de personas en los rangos de prehipertension,
con una significativa diferencia entre sexos (mucho
mayor en hombres), estos hallazgos son similares a
los encontrados en un estudio realizado en poblacion
trabajadora en Hungria®®, en el cual se encontrdo que
el porcentaje de prehipertension fue de 39,8 %; sin
embargo, en nuestro estudio se excluyd a los pacientes
que ya tenfan diagnostico de hipertension arterial, lo
cual no se hizo en la investigacion hiingara; otro punto
importante de sehalar es que nuestros resultados son
mayores a lo reportado en EE. UU.?* y Jamaica® (30 %
aproximadamente). El 51,8 % del total de personas que
se encuentra en el rango de prehipertension, tiene entre
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>70 afos
Hipertension
%
33,33

Total

Hipertension
%

27,94

26,15

60-69 afnos
Total

Hipertension
%
28,57
8,17
< 0,0005

50-59 afios
Total

%
20,82
6,88
< 0,0005

Hipertension

40-49 anos

Tabla 3. Presion arterial por sexo y grupo etario.
Total

%
12,99
1,77
< 0,0005

Hipertension

30-39 anos

Total

%
9,25
0,54

< 0,0005

Hipertension

18-29 anos

Total
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8
5

24

19
17

68
65

56

196
257

61

293
509

70

539
736

26

281

553

Masculino

26,32
0,619

19

21

35

13

Femenino

0,817

Porcentaje de sujetos con niveles mayores o iguales a 140 mmHg de presion arterial sistdlica, o mayores o iguales a 90 mmHg de presion arterial diastdlica. p: significancia estadistica (Chi

cuadrado) al comparar las proporciones por sexo, en cada uno de los grupos etarios.
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Figura 1. Porcentaje de sujetos con niveles mayores o iguales a
140 mmHg de presidn arterial sistolica, y mayores o iguales a 90
mmHg de la presién arterial diastoélica, por grupo etario y sexo.
Se comparan ambos sexos en cada grupo etario, mostrando la
significancia estadistica respectiva. * p < 0,05.
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Figura 2. Valores medios y desviacion estandar de presion arterial
sistélica y diastélica, por sexo y grupo etario.
(*) Diferencias estadisticamente significativas (p <0,05), al compararse
(prueba T) los valores medios entre ambos sexos, esto es valido tanto
para la presion arterial sistolica como diastdlica.
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Tabla 4. Porcentaje de presentacion de prehipertensiéon segin grupo
etareo y sexo.

Grupo Total % DS [95% IC] F% M%
etario

18-29 17,90 1,056 0,16 - 0,20 16,33 19,32
30-39 33,93 1,30 0,31 - 0,36 28,73 38,64
40-49 24,16 1,17 0,22 - 0,26 27,32 21,31
50-59 16,41 1,01 0,14 - 0,18 19,94 13,21
60-69 5,67 0,63 0,04 - 0,07 5,97 5,40
>70 1,94 0,38 0,01 - 0,03 1,72 2,13
Total 100 100

Observaciones = 1 341individuos

18y 39 anos de edad; estos datos son muy significativos
debido a las repercusiones economicas en una etapa
muy importante de la vida productiva de las personas,
pues esto significa que a corto plazo, un porcentaje
considerable pasara a tener hipertension, lo cual se
traduce en un incremento de riesgo cardiovascular,
comorbilidad renal, coronaria, vascular, pérdida de
horas-hombre, incremento en los costos de los servicios
prestadores de salud, entre otros.

En conclusion, dados los porcentajes encontrados
tanto de hipertension como de prehipertension, es muy
importante poner énfasis en las medidas de control. La
intervencion en varios niveles debe ser considerada
y principalmente dirigida a la prevencion, ya que al
intervenir en estos factores, indirectamente se esta
disminuyendo la morbimortalidad ocasionada por la
hipertension en un futuro mediato; reduciendo asi, los
muy elevados costos sanitarios y productivos que esta
entidad implica.
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Descriptive study of blood pressure values on
economically active population

Hernando Torres-Zevallos', José Manuel Sosa Rosado?, Ana Mey Cotrina?,
Luis Manuel Toce'?, Carlos Cornejo Zapata'#, Luz Carbajal Arroyo®

ABSTRACT

Introduction: High blood pressure is one of the major modifiable risk factors of a series of diseases such as
cardiovascular events, myocardial infarction, and heart failure. Objectives: To provide a descriptive overview of
blood pressure values on an economically active population. Methods: Cross-sectional study. A group of 3 540
apparently healthy people was studied. They attended their annual check-up at The Preventive Medicine Service.
Results: Average values of blood pressure were: 111.77 and 72.97mmHg for systolic and diastolic blood pressure,
respectively. 9.44% of the whole of participants were found in the category of high blood pressure and 37.88% in
the range of prehypertension. Half of the patients with prehypertension were approximately between 18 and 39
years old. Conclusions: Highly significant percentages are found, both of hypertension and prehypertension, which
is a wake up call to intervene early, thus to reduce the high health and productive costs this entity involves.

Key Words: Blood pressure. Economically active population. Prehypertension. Preventive Medicine.
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INTRODUCTION

Blood pressure is one of the major factors
of morbidity’? and mortality*® in the world. It
is the main risk factor of stroke”®, myocardial
infarction® and heart failure', and is one of the
main modifiable factors, by which all the health
care staff must be alert to detect and treat".

In 2002 the World Health Organization
(WHO) estimated there should be one billion of
individuals, and around 7.1 million of deaths per
year, attributed to hypertension. Likewise, they
indicate suboptimal blood pressure (systolic blood
pressure higher than 115 mmHg) is responsible
of 62% of the cases of stroke diseases, and 49%
of ischemic coronary heart disease, with slight
variations depending on gender. To sum up,
suboptimal blood pressure is the first risk factor of
death attributable throughout the world.

The seventh report of the Joint National
Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC7)
establishes reference values of normal and
suboptimal blood pressure, based on the greatest
possible evidence and also committed to a
constant re-assessment of them, which is reflected
on the recurrent publications of reports>. There
is a series of programs such as the Framingham
Heart Study, which since 1948 is directed to
identify cardiovascular risk factors and how they
interact among them'*. In 2002, WHO published
the World Health Report 2002: Reducing risks,
promoting healthy life'?, within which a large
description of high blood pressure epidemiology
is found. For about three decades, the National
Heart, Lung, and Blood Institute (NHLBI)'>'®
has managed the National High Blood Pressure
Education Program (NHBPEP), which has as one
of its goals the issuance of guidelines, in order to
disseminate among the population, the awareness
of prevention, treatment and control of blood
pressure. Another program of study aimed to
estimate the prevalence of blood pressure is the
National Health and Nutrition Examination Survey
(NHANES)'” '8, which thanks to the information
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provided, enables us to take preventive and
promotional measures of health.

The objective of this study was to research
blood pressure values in adult population,
apparently healthy, attending to preventive health
check-ups.

PATIENTS AND METHODS

The study was made at the Preventive Medicine
Service of the International Clinic in the city of Lima,
where healthy subjects are commonly assessed.
Most of these subjects are employees and workers
of several companies, which have as their policy, to
carry out preventive annual check-ups of health to
their workers. 3 540 people were studied, 60.42%
(n=2 139) of female gender and 39.58% (n=1 401)
of male gender; 204 people were excluded of this
study, which represents 5.45% out of the total, due
to have high blood pressure as medical record.
This information belongs to the period 2008.

For this procedure standardized methods were
used, measurements and assessments were made
at the Cardiology Service and at the Preventive
Medicine Service. Patients were sat down for at
least five minutes before the measurements were
made'. Two measurements were made, taking
for this study the average of them. A tensiometer
Riester diplomat-presameter® was used, which is
calibrated every six months, and whose armband
has from 24 to 32 cm. Definitions to classify blood
pressure values were based on the JNC VII (See
Table 2).

The information input was processed using the
statiscal software StataTM 10 (StataCorp, Texas-USA),
quantitative variables were expressed in means and
standard deviation, and qualitative variables were
expressed in percentages. The difference among means
was evaluated using the T-Test for two groups; Chi-
square test was used for comparison of ratios. A value
of p < 0.05 was considered statistically significant.
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RESULTS

Measurements of central tendency and dispersion
of variables studied (Table 1) are shown.

[t was found that 9.44% of the whole of individuals
studied had values > 140 mmHg of systolic blood
pressure or > 90 mmHg of diastolic blood pressure.
It was also found that 37.88% of the population
studied had values compatible with prehypertension
(See Table 2).

The percentage of individuals with suboptimal
blood pressure values (> 140 mmHg of systolic blood
pressure or > 90 mmHg of diastolic blood pressure)
was estimated by gender, in different age groups
(Figure 1 and Table 3).

We also present the means of systolic and
diastolic blood pressure values by age and gender
groups (Figure 2).

develop hypertension in a few years, Vasan et al.
of the National Heart, Lung, & Blood Institute’s
Framingham Heart Study found that progression
from prehypertension to hypertension was 37.3%
(C1 95% 33.3-41.5%) in people under 65 within a
period of four years'. In addition, diverse studies
show that prehypertension is a risk factor by
itself>* in the development of diabetes?’, alteration
in cardiovascular function and structure?®. Then,
prehypertension is now considered a public
health problem?”-2°.

This study shows blood pressure values in an
economically active population; about half of the
population studied, who is apparently healthy,
has high blood pressure values (hypertension
and prehypertension). Our most striking finding
is the percentage of people in prehypertension
range, with a significant difference between
genders (much higher in men). These findings are

Table 1. Description of variables, means and standard deviation (SD) of blood pressure and age values.

n = 3540 Means

Systolic blood pressure (mmHg) 111.77
Diastolic blood pressure (mmHg) 72.97
Age (years old) 38.52

SD IC 95 % Min - Max
+13.99 111.31 - 112.23 80 - 190
+9.46 72.66 - 73.28 50 - 130
+11.29 18 - 88

Table 2. Percentage found among the population studied about blood pressure classification according to the JNC 7.

n = 3540

Normal

Pre Hypertension
Hypertension

Blood pressure levels (mmHg)
< 120/80
120-139 / 80-89

Stage 1 140-159/90-99
Stage 2 =160/100
Total
DISCUSSION
The  connection among  hypertension,

cardiovascular  disease and mortality has
been well recognized''%?°. Since the JNC VII,
prehypertension  category was  established
and it has particular importance because of
its considerable prevalence?'?*, moreover, a
large group of people within this category will
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% (Total) % (Female) n =2 139 % (Male) n=1 401
52.68 65.83 32.62
37.88 29.78 50.25

6.50 2.99 11.85
2.94 1.40 5.28
100 100 100

similar to those ones found in a study of working
population in Hungary®°, in which the percentage
found of prehypertension was 39.8%; however, in
our study, patients who already had a diagnosis of
hypertension were excluded, which did not happen
in the study made in Hungary; another important
thing to note is that our outcomes are higher than
those reported in the U.S.A** and Jamaica®' (30%
approximately). 51.8% out of all the people in
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>70 years
Hypertension

50-59 years 60-69 years
Hypertension Total Hypertension Total

Total

Hypertension

40-49 years

Table 3. Blood pressure by gender and age group.
Total

Hypertension

30-39 years
Hypertension Total

18-29 years

Total

Interciencia 2013;4(2):68-73

%
33.33

%
27.94
26.15

%
28.57

%
20.82
6.88
< 0.0005

%
12.99
1.77
< 0.0005

%
9.25
0.54

< 0.0005

8
5

24

19
17

68
65

56

196
257

61

293
509

70
13

539
736

26

281
553

Male

26.32
0.619

19

8.17
< 0.0005

21

35

Female

0.817

Percentage of individuals with systolic blood pressure levels higher than or equal to 140 mmHg, and diastolic blood pressure higher than or equal to 90 mmHg.

p: statistical significance (Chi square) when comparing gender ratios in each age group.

40+
30+ *
®
[
j] *
g 201
c
(9]
o
o *
& 10 g

18-19 30-39  40-49 50-59 60-69 >70
years years years years years years
old old old old old old

H Male B Female

Figure 1. Percentage of individuals with systolic blood pressure
levels higher than or equal to 140 mmHg, and diastolic blood
pressure higher than or equal to 90 mmHg, by age and gender
group. Both genders are compared in each age group, showing
the respective statistical significance. *p < 0.05.

140 + *

130 +

120 o

110

100 +

90 A

Blood pressure (mmHg)

80 -~

70 A

50 T T T T T T

18-29 30-39 40-49 50-59 60-69 >70
Age group (years old)
A —— -——-- --B--
SBP DBP SBP DBP
Male Male Female Female

Figure 2. Mean and standard deviation values of systolic and
diastolic blood pressure, by gender and age group.

(%) Statistically significant differences (p < 0.05), when comparing (T
test) mean values between both genders. This is valid for both systolic
and diastolic blood pressure.
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Table 4. Percentage of prehypertension by age and gender group.

Age Total % SD [95% IC] F% M%
group

18-29 17.90 1.05 0.16 - 0.20 16.33 19.32
30-39 33.93 1.30 0.31 - 036 2873 38.64
40-49 24.16 1.17 0.22 - 0.26 27.32 21.31
50-59 16.41 1.01 0.14 - 0.18 19.94 13.21
60-69 5.67 0.63 0.04 - 0.07 5.97 5.40
>70 1.94 0.38 0.01 - 0.03 1.72 2.13
Total 100 100

Observations = 1 341individuals

prehypertension range is between 18 and 39 years
old. These data are extremely important because of
the economic impact in a very important stage of
the productive life of people, because this means
that, in a short term, a significant percentage will
have hypertension, which represents an increased
cardiovascular risk; renal, vascular, coronary
comorbidity; loss of man-hours; increased costs of
healthcare provider services, among others.

In conclusion, given the percentages found
both of hypertension and prehypertension, it is
very important to emphasize control measures.
Intervention at diverse levels should be considered
and mainly aimed at prevention, because when
intervening on these factors, morbidity and mortality
caused by hypertension is indirectly decreasing in a
near future, reducing in this way the very high health
and productive costs this entity involves.
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