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RESUMEN

Introduccion: La muerte stbita cardiovascular representa un importante proble-
ma de salud.

Objetivo: El objetivo principal del estudio fue aplicar la técnica de estandarizacién
de tasas a la causa de muerte sibita cardiovascular.

Meétodo: Se recab6 informacién a través del Instituto Nacional de Estadistica, Geo-
grafia e Informatica, relativa al nimero de muertes stbitas cardiovasculares ocu-
rridas durante los afios 2005 y 2010, por cada estado de la Repiblica mexicana, y
se calcularon las tasas crudas, que se ordenaron por rangos; posteriormente se
procedié6 a la aplicacién de la técnica de estandarizaciéon, mediante el método di-
recto, donde se obtuvo el nimero de muertes esperadas para poder calcular la
tasa estandarizada, ante lo cual se volvié a ordenar, por medio de rangos, los re-
sultados obtenidos, y se generaron —en ambos casos— mapas con regiones priorita-
rias.

Resultados: Con los datos obtenidos se mapearon los estados de la Reptblica
mexicana, mediante el uso de tasas crudas, y resulté relevante que los estados de
la franja fronteriza norte se ubicaron con tasas bajas y media-baja, y s6lo uno de
ellos con tasa alta, el Distrito Federal. Posterior a la estandarizacion, toda la franja
fronteriza norte se ubicé entre tasa media-alta y alta, el resto del pais también pasé
a un nivel mds alto en su tasa, excepto dos estados localizados al sur, Quintana
Roo y Chiapas.

Conclusiones. La técnica de estandarizacion de tasas permitié establecer un nivel
de priorizacién distinto en cuanto a la ocurrencia, por estados de la Reptblica
mexicana, de muertes stibitas cardiovasculares.

Palabras clave: Muerte subita cardiovascular; Tasas, razones y proporciones; Es-
tandarizacion

Standardization of rates for sudden cardiovascular death in
Mexico, 2010

ABSTRACT
Introduction: The sudden cardiovascular death represents a major health prob-
lem.
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Objective: The main objective of the study was to apply the standardization tech-
nique of rates to the cause of sudden cardiovascular death.

Method: Information was gathered through the National Institute of Statistics, Geo-
graphy and Informatics, regarding the number of sudden cardiovascular deaths
that occurred during the years 2005 and 2010, for each state of the Mexican Repub-
lic, and crude rates were calculated, which were ordered by ranges; subsequently,
the standardization technique was applied, using the direct method, where the
number of expected deaths was obtained in order to calculate the standardized
rate, before which the results obtained were rearranged, by means of ranges, and
maps with priority regions were generated in both cases.

Results: With the data obtained, the states of the Mexican Republic were mapped,
through the use of crude rates, and it was relevant that the states of the northern
border strip were located with low and medium-low rates, and only one of them
with a high rate, the Federal District After the standardization, the entire northern
border strip was located between medium-high and high; the rest of the country
was also at a higher level in its rate, except from two states located to the south,
Quintana Roo and Chiapas.

Conclusions: The standardization technique of rates allowed to establish a differ-
ent level of prioritization regarding the occurrence of sudden cardiovascular
deaths by states of the Mexican Republic.

Key words: Sudden cardiovascular death; Rates, ratios and proportions, Stan-

dardization

INTRODUCCION

La Fundacién Espaiiola del Corazén ha definido a la
muerte stbita (MS) como «la aparicién repentina e
inesperada de una parada cardiaca en una persona
aparentemente sana y en buen estado»'.

La causa principal de la MS esta representada por
las arritmias cardiacas malignas, principalmente la
fibrilacién ventricular. La pérdida de funcién de
bomba del corazén, que tendra como consecuencia
la caida a cero de la presion arterial, anula el riego
sanguineo al cerebro, principal érgano que sufre de
hipoxial.

La MS cardiaca representa, actualmente, un pro-
blema de salud publica en gran parte de los paises
en los distintos continentes, principalmente en aque-
llos donde las enfermedades infecto-contagiosas han
pasado a un segundo planoz, producto de la transi-
cién epidemioldgica.

La presentacion del suceso, en la mayoria de los
casos, ocurre en el domicilio, es un episodio ines-
perado y es mds frecuente en varones mayores de
45 anos’. Su antecedente de disfuncién endotelial
precede al infarto agudo de miocardio, la alteracién
del ritmo cardiaco y la disfuncién ventricular’.

La frecuencia de la MS cardiaca y su determina-
cion dependen del modelo politico y econémico de
cada pais, asi como del modelo asistencial para el
otorgamiento de servicios de salud a la poblaci(’)n4.

Diversos estudios han estratificado a la poblacién
por factores de riesgo, como determinacién de co-
lesterol, nivel de glucosa en sangre, presion arterial
elevada sin haber sido detectada, y al menos un
electrocardiograma de manera diagndstica antici-
padaS. Asimismo, otros autores han considerado
otros como la edad, el género, los antecedentes de
tabaquismo, alcoholismo, diabetes mellitus, y los
cambios electrocardiogréﬁcosa.

La estratificaciéon por areas geograficas de mayor
riesgo implicaria anticipar la asistencia médica, con
infraestructura adecuada y personal altamente califi-
cado, muy necesaria para atender la enfermedad
cardiaca y detectar, de manera anticipada, sus facto-
res de riesgo7‘8.

El método de estandarizacién de tasas es una téc-
nica matematica que permite la comparacién y el
control de los sesgos de confusioén, principalmente
cuando se ha detectado que una variable diferente a
la que se estudia influye sobre ella, en este caso la
diferente estructura poblacionalg. Existen dos méto-
dos con este fin: el primero, denominado directo,
utiliza como estandar la distribucién de una pobla-
cién, mientras que el método indirecto se apoya en
un conjunto de tasas especificaslo’“. Sin embargo, en
ambos métodos, las tasas ajustadas, s6lo serviran
para compararlas con otras, obtenidas bajo condi-
ciones similares”.

El objetivo principal del estudio fue aplicar la téc-
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nica de estandarizacién de tasas a la causa de MS
cardiovascular entre los distintos estados de la Re-
publica mexicana.

METODO

Se realiz6 un estudio observacional, descriptivo,
comparativo, transversal. Se recabé informacion
relativa al nimero de MS cardiovasculares ocurridas
durante los anos 2005 y 2010, por cada estado de la
Reptblica mexicana, a través de la consulta
de las bases de datos del Instituto Nacional
de Estadistica, Geografia e Informatica

cardio (CIE 1219). El Distrito Federal contribuyé con
el mayor nimero de muertes, un total de 6182; pero
se debe tomar en cuenta que es el area geografica
con mayor poblacién, actualmente mas de 20 millo-
nes de habitantes.

En el afio 2010 se informaron 61241 casos por la
misma causa; es decir, un 47% mas que en el 2005, y
volvié a ser el Distrito Federal el que contribuyé con
mas casos, 8301 en total.

Mediante el uso de tasas crudas se mapearon los
estados de la Republica mexicana. Fue relevante,

(INEGI), que es la instancia oficial del go-
bierno federal para validar datos estadis-
ticos.

La variable que fue definida como factor
de confusién fue la estructura poblacional
presentada, para cada afo correspondiente,
en las entidades federativas de la Republica
mexicana.

Se realiz6 el calculo de las tasas crudas
para cada entidad federativa y se ordena-
ron, por rangos, los resultados de las tasas
para ambos anos que sirvieron de compa-
rativo, lo que permitié elaborar los mapas
correspondientes. v B

Posteriormente se procedié a la aplica- e

ESTADOS MEXICANOS . ,_9’%

500 KM

cién de la técnica de estandarizaciéon, me-
diante el método directo, donde se obtuvo
el nimero de muertes esperadas para los
anos 2005 y 2010, con la finalidad de calcu-
lar la tasa estandarizada, ante lo cual se vol-
vieron a ordenar los resultados obtenidos,

Figura 1. Tasas crudas por muertes stbitas cardiacas. Republica

mexicana, 2005.

por medio de rangos, y se generaron, en
ambos casos, los mapas con las regiones
prioritarias.

Los datos fueron procesados en el pro-
grama Excel 2007, versién 12.0, y los mapas
(http://www.mapasparacolorear.com)  se
obtuvieron de Internet, sobre los cuales se
aplico6 color para resaltar las dreas geografi-
cas, seglin su inclusiéon en los rangos de
tasas estandarizadas obtenidas mediante la
aplicacién del método.

ESTADOS MEXICANOS 5 4%

500 KM

RESULTADOS Lww

En el afio 2005 ocurrieron 41526 defuncio- Figu
nes clasificadas como infarto agudo de mio-

ra 2. Tasas estandarizadas por muertes subitas cardiacas.
Republica mexicana, 2005.
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para el ano 2005, que los estados de la franja fronte-
riza norte se ubicaron con tasas bajas y media-baja,
y s6lo uno de ellos, el Distrito Federal, con tasa alta;
pero al estandarizar estas tasas, los estados de la
frontera norte denotaron tasas media-alta y alta
(Figuras 1y 2).

Se realiz6 igual procedimiento para el afo 2010,
donde llamé6 la atencién la repeticion de varios
estados de la Republica con tasa media-alta y alta.
Importante resaltar que algunos que en el 2005 es-

taban con tasa media-baja pasaron a ser media-alta,
lo que evidencia el incremento del problema (Figu-
ras 3y 4).

Es importante resaltar que dos estados de la Re-
publica mexicana, Chiapas y Quintana Roo, en el
proceso de estandarizacién realizado para ambos
anos, se mantuvieron dentro del mismo rango de
tasa media-baja, el primero perteneciente al sur de
la Republica, frontera con el pais de Guatemala, y el
segundo, localizado en la peninsula de Yucatan.

DISCUSION

0 125 250 500 KM
T SE—

ESTADOS MEXICANOS : *

La MS cardiaca representa un problema de
salud publica para la Reptblica mexicana,
al igual que en otras latitudes del planetaz.
El modelo econémico y politico determi-
nante, y los estilos de vida socio-demogra-
ficos constituyeron aspectos importantes en
su frecuencia4; pues los resultados obteni-
dos demuestran que la frontera norte man-
tiene una dindmica social que tal vez influ-
ye con la ocurrencia de esta enfermedad,
porque, una vez estandarizadas las tasas,
esta regién geografica se mantuvo como
una zona de alta incidencia. Esto, por tanto,
merece atencion especifica, como el area
geografica de mayor importancia, lo que im-

Figura 3. Tasas crudas por muertes subitas cardiacas. Republica

mexicana, 2010.

plicaria el inicio de programas especificos
para priorizar la atencién médica y la detec-
cién temprana de factores de riesgo7'8, con
la finalidad de detectar personas con la
posibilidad de presentar un potencial episo-

RANGOS

0 125 280 500 KM
e S

ESTADOS MEXICANOS i *

dio de esta naturaleza.

Al aplicar el método de estandarizacién
de tasas resulté evidente el poder controlar
la variable confusorag, que en este caso fue
la diferente estructura poblacional de los
estados de la Republica mexicana, lo que
hizo posible el efecto comparativolz.

CONCLUSIONES

La técnica de estandarizacién de tasas per-
mitié establecer un nivel de priorizacién
distinto en cuanto a la ocurrencia de muer-
tes subitas cardiovasculares, por estados,
de la Repiiblica mexicana. Esto puede ser

Figura 4. Tasas estandarizadas por muertes sibitas cardiacas.

Republica mexicana, 2010.

un referente importante para jerarquizar
servicios de atencién médico-preventiva
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anticipada, a través de la deteccién de grupos de
riesgo, identificacién de factores determinantes, y la
implementacién de estrategias definidas con antela-
cion. La técnica de estandarizacion de tasas es un
método vigente en la actualidad, posiblemente caido
en desuso por desconocimiento de la amplia aplica-
cion de sus resultados.
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ABSTRACT

Introduction: The sudden cardiovascular death represents a major health prob-
lem.

Objective: The main objective of the study was to apply the standardization tech-
nique of rates to the cause of sudden cardiovascular death.

Method: Information was gathered through the National Institute of Statistics, Geo-
graphy and Informatics, regarding the number of sudden cardiovascular deaths
that occurred during the years 2005 and 2010, for each state of the Mexican Repub-
lic, and crude rates were calculated, which were ordered by ranges; subsequently,
the standardization technique was applied, using the direct method, where the
number of expected deaths was obtained in order to calculate the standardized
rate, before which the results obtained were rearranged, by means of ranges, and
maps with priority regions were generated in both cases.

Results: With the data obtained, the states of the Mexican Republic were mapped,
through the use of crude rates, and it was relevant that the states of the northern
border strip were located with low and medium-low rates, and only one of them
with a high rate, the Federal District. After the standardization, the entire northern
border strip was located between medium-high and high; the rest of the country
was also at a higher level in its rate, except from two states located to the south,
Quintana Roo and Chiapas.

Conclusions: The standardization technique of rates allowed to establish a differ-
ent level of prioritization regarding the occurrence of sudden cardiovascular
deaths by states of the Mexican Republic.

Key words: Sudden cardiovascular death; Rates, ratios and proportions; Stan-
dardization

Estandarizacion de tasas por muerte stbita cardiovascular en
Meéxico, 2010

RESUMEN

Introduccion: La muerte stibita cardiovascular representa un importante proble-
ma de salud.

Objetivo: El objetivo principal del estudio fue aplicar la técnica de estandarizacion
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de tasas a la causa de muerte subita cardiovascular.

Meétodo.: Se recabo informacion a través del Instituto Nacional de Estadistica, Geo-
grafia e Informatica, relativa al nimero de muertes stbitas cardiovasculares ocu-
rridas durante los afios 2005 y 2010, por cada estado de la Repiblica mexicana, y
se calcularon las tasas crudas, que se ordenaron por rangos; posteriormente se
procedio a la aplicacion de la técnica de estandarizacion, mediante el método di-
recto, donde se obtuvo el niimero de muertes esperadas para poder calcular la
tasa estandarizada, ante lo cual se volvio a ordenar, por medio de rangos, los re-
sultados obtenidos, y se generaron —en ambos casos— mapas con regiones priorita-
rias.

Resultados: Con los datos obtenidos se mapearon los estados de la Republica
mexicana, mediante el uso de tasas crudas, y resulto relevante que los estados de
la franja fronteriza norte se ubicaron con tasas bajas y media-baja, y solo uno de
ellos con tasa alta, el Distrito Federal. Posterior a la estandarizacion, toda la franja
fronteriza norte se ubico entre tasa media-alta y alta, el resto del pais también paso
a un nivel mds alto en su tasa, excepto dos estados localizados al sur, Quintana
Roo y Chiapas.

Conclusiones: La técnica de estandarizacion de tasas permitio establecer un nivel
de priorizacion distinto en cuanto a la ocurrencia, por estados de la Reptblica
mexicana, de muertes stibitas cardiovasculares.

Palabras clave: Muerte subita cardiovascular; Tasas, razones y proporciones; Es-

tandarizacion

INTRODUCTION

The Fundacion Espafiola del Corazon has defined
the sudden death (SD) as "the sudden and unex-
pected appearance of a cardiac arrest in a person
apparently healthy and in good condition"".

The main cause of SD is represented by malig-
nant cardiac arrhythmias, mainly, ventricular fibrilla-
tion. The loss of the heart's pump function, which
will have as a consequence the fall to zero of blood
pressure, cancels the blood supply to the brain, the
main organ that suffers from hypoxial.

The sudden cardiovascular death represents,
nowadays, a public health problem in a great part of
the countries worldwide, mainly in those where
infectious-contagious diseases have taken a back
seat’, as a result of the epidemiological transition.

This event is mostly presented at the residence. It
is an unexpected episode, more frequent in men
older than 45 years3. Its history of endothelial dys-
function precedes the myocardial infarction, the
alteration of the cardiac rhythm, and ventricular
dysfunction3.

The sudden cardiovascular death's frequency
and determination depends on the political and
economic model of each country, as well as the care
model for granting health services to the popula-

tion’. Several studies have stratified the population
according to risk factors, as the determination of
cholesterol, blood glucose level, the high blood
pressure without being detected, and at least one
electrocardiogram early diagnoseds. Likewise, some
authors have considered others such as age, gender,
smoking history, alcoholism, diabetes mellitus, and
electrocardiographic changess.

The stratification by geographical areas of great-
est risk would involve to anticipate medical care,
with adequate infrastructure and highly qualified
staff, very necessary to address cardiac diseases and
to detect, in advance, their risk factors’®.

The standardization method of rates is a mathe-
matical technique that allows the comparison and
control of confusion biases, especially when it was
detected that a different variable from which is stud-
ied, influences it, in this case, the different popula-
tion structure’. There are two methods for this pur-
pose: the first, called direct, used as a standard dis-
tribution of a population, while the indirect method
is based on a set of specific rates'""". However, in
both methods, adjusted rates only serve for compar-
ison with others obtained under similar conditions'.

The main objective of the study was to apply the
standardization technique of rates to the cause of
sudden cardiovascular death among different states
of the Mexican Republic.
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METHOD same cause; that is, 47% more than in 2005, and it
was again the Federal District which contributed

An observational, descriptive, comparative, cross- with most cases, 8301 in total.

sectional study was carried out. Information was The states of the Mexican Republic where map

gathered on the number of sudden cardiovascular mapped by using crude rates. It was relevant, for the
deaths occurred during the years 2005 and 2010, for year 2005, that the states of the northern border strip
each state of the Mexican Republic, through the were located with low and medium-low rates, and
consultation of the database of the National Institute only one of them, the Federal District, with a high
of Statistics, Geography and Informatics (INEGI, by rate; but by standardizing these rates, the northern

its acronym in Spanish) which is the official instance border states denoted medium-high and high rates
of the federal government for validating statistical (Figures1 & 2).
data.

The variable defined as confusion factor
was the population structure presented for
each corresponding year in the states of the ESTADOS MEXICANOS ;
Mexican Republic. *

There was accomplished the calculation
of the crude rates for each federative entity
and the results of rates, for both years that
worked as a comparison, were organized
by ranges, allowing to produce the corre-
sponding maps.

Subsequently, the implementation of the
standardization technique was applied,
using the direct method, where the number
of expected deaths for the years 2005 and
2010 was obtained, in order to calculate the
standardized rate, where the results ob- v Bl
tained were organized, by means of ranges, I
and there were generated, in both cases,
the maps with the priority regions.

The data was processed in the Excel
2007 program, version 12.0, and the maps
were obtained from Internet (http://www.
mapasparacolorear.com), on which a color -
was applied to highlight the geographical ESTADOS MEXTICANOS 4#
areas, according to their inclusion in the :
standardized rates ranges obtained through
the application of the method.

Figure 1. Crude rates for sudden cardiovascular death. Mexican
Republic, 2005.

RESULTS

In 2005, 41526 deaths were reported, classi-
fied as acute myocardial infarction (CIE
1219). The Federal District contributed with
the largest number of deaths, a total of 6182;
but it must be taken into account that it is
the geographical area with the largest popu-
lation, currently more than 20 million in-

0 125 250 500 KM
e S

habitants. Figure 2. Standardized rates for sudden cardiovascular deaths.
In 2010, 61241 cases were reported for the Mexican Republic, 2005.
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The same procedure was developed for the year
2010, where it was pointed out the repetition of sev-
eral states of the Republic with medium-high and
high rates. It is important to notice that some of
those that in 2005 had a medium-low rate, became
medium-high, which evidences the increasing prob-
lem (Figures 3 & 4).

It is important to note that two states of the Mexi-
can Republic, Chiapas and Quintana Roo, in the
standardization process conducted for two years,
remained within the same medium-low rate range,

the first belonging to the south of the Republic, bor-
der with the country of Guatemala, and the second,
located in the Yucatan Peninsula.

DISCUSSION

The sudden cardiovascular death represents a prob-
lem for the public health of the Mexican Republic, as
in other latitudes of the planetz. The decisive eco-
nomic and political model, and socio-
demographic lifestyles were important as-
pects for its frequency4; as the results show

0 125 250 500 KM
A I S

ESTADOS MEXICANOS ] %

that the northern border maintains a social
dynamic that may influence the occurrence
of this disease that, once standardized the
rates, this geographic region remained as a
high incidence area. Therefore, this one
deserves specific attention as the geograph-
ical area of major importance, which would
mean the beginning of specific programs to
prioritize medical care and early detection
of risk factors™®, in order to detect people
with the possibility of presenting a potential
episode of this nature.

When applying the standardization
method of rates, it was evident the need for
controlling the confusion variable’, which in

Figure 3. Crude rates for sudden cardiovascular death. Mexican

Republic, 2010.

this case, was the different population struc-
ture of states of the Mexican Republic,
whilgh made the comparative effect possi-
ble

RANGOS

0 125 250 500 KM
R ol O S

ESTADOS MEXICANOS ; %

CONCLUSIONS

The standardization technique of rates al-
lowed establishing a different level of priori-
tization, regarding the occurrence of sudden
cardiovascular deaths, by states, of the
Mexican Republic. This can be an important
reference for prioritizing anticipated medi-
cal-preventive care services, through the
detection of risk groups, identification of
determining factors, and the implementation
of strategies defined in advance. The stand-
ardization technique of rates is a current
method, possibly fallen into disuse due to

Figure 4. Standardized rates for sudden cardiovascular deaths.

Mexican Republic, 2010.

the ignorance of the wide application of its
results.
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