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Abstract

The reason of this article is to analyze the diattion of mortality in the State of Mexico, México2010, a
topicwithin theobservatoryhealth Geography. Thautes indicate that mortality rates are highestrimal areas
mainly in post-productive population. The fivemosbmmon causes arechronic degenerativetype,
whichhavedistinctdistribution patternsin bothurbamd ruralareas. It is concluded that health prohkein terms

of mortality rates occur in urban and rural aredbe group of post-productive population is the magherable.

It is recommendedthat strategies andpolicies arafdated with aholistic and integrated approachteaiznd
globalscales. Servefor better decision-making agalth policyestablishmentin Mexico.
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1. Introduction

Inthe field ofhealth geographyone ofthe main issisthe analysisof thedistribution of health, matyal
morbidity, infrastructure, vectors that causeddfar diseases andits relationshipwithlocal and dlddetorsof
physicalgeography,environmental, socio-economiltual and politicalmainly. Today the Health Geodmgp

Is becoming increasingly important, especially its iapplicationto detectgeographic areasrelated to
healthproblems, bothpreventiveand prospective. Tart\\HealthOrganization(WHO) in 1946defined headtlaa
“stateof complete physical, mental and social wetlg and not merelythe absence of disease.” Butthe
environmentalandgeographicalphysicalalso playan omapt rolebecauseit islocal and globalconditidesli
pollution, deforestation,climatechange, relief aradtitudeamong others thatinfluence health.TheWorld
HealthOrganizationandthe Pan Americanhealth,prompodgramsthat affecthealth, healthy places, healitigs,
andlocal studies that allowthe determinationofdpetiealthprofilesofpeopleinthe world. It is impantto note
that differentbind optionswith whichyou canpromoteguctiveenvironment for university-industry higitit
therole of universitiestoopenseveral optionsfor tipgration.Inthis casetheteacher researcherslinkethe
productive sector, public, private and social, entsearchfor solutions to theproblems they facegkss E,
2012)derivedfrom the abovethe interestof reseascHemmthe Autonomous UniversityofStateofMexico to
developan ObservatoryGeography of Health, in respdathe need forgeographic information, illusteifthe
incidenceof diseaseslocated and identifiedwithenahreaspecificallyin the Stateof Mexico.

Thepresent studyis an analysis ofthedistributionmadrtalityin the State ofMexico, 2010. Its main dets
mortality, by age group, and the fivemost commorusea. The scalesof analysis areat the municipal
levelwithinthe health jurisdiction.The main objeetof developingan observatoryHealthGeographyinStateof
Mexico,is to overseeandmonitor the health ofitsyation, with the aim ofbetter decision-making e thealth
sectorfor prevention andhealthsurveythat contritotachievinga better quality oflife. This obseorgtgenerates
various productssuch as databases, cartographyifaldips, geostatisticalanalysis, viewsand queries
generatingpredictive models, reportsand healttcatdrs, among other Fundamental decision sasdgitiveeful
fordifferentsectors anddifferentareas.
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It is important to note that knowledge with themelf the new Geo technologies is essential for mement
strategies and policies with major impact on heatid megastructures called local projects basedhen
epidemiological, geographical and physical envirental characteristics of the territory and the algaultural
and economic demographic of the population. Thécsodeveloped in this observatory are: overall aldyt,
infant mortality, the distribution patterns of mdrequent causes of death, among others. Thideagresents an
analysis of mortality in the State of Mexico in 201

2. Results
2.1.Mortality

In 2010, Mexicorecorded a total 0f592.018death#h wcrude mortality rateof5.1 (per 1000 populatiddf the
sixmost common causesfive arechronic degenerapigetyliabetes mellitus(73.85 per 100,000), ischemic
heartdisease(63.10), malignant tumors (62.52), bcevasculardisease(28.75), cirrhosis and otherahron
liverdiseases(28.88), which togetherindicate48.7986 all deaths(Tablel). By 2010, the insured
populationcovered to72,514,513people,64.55% sdumfththe total population, covered mainly by48.79%
withIMSS, ISSSTE withother institutions9.91%andtmemaining percentage(INEGI 2011). With regard
tohumanresources andinstitutionsofsocialmedicire, 2009had21.06497.499medical staffandmedical units
which means they were90.7physicians perl00,000 Ipeapd19.59per 10,000medical units. In the State
ofMexico, between1970 - 2010, industrial  period,wagpresenteda  patternof health and
diseasecharacterizedbysignificantand continuousdsein overall mortality, showeda shiftfrom infeas
tochronicdegenerative, life expectancyincreaseth®®32years in 1970to 76 yearsin 2010. Thehigh atityrt
rateswere recordedmainly in thepopulation group&gechd over.

By 2010, the StateofMexico reporteda totalof68.2fHs, witha mortality rateof4.2 (per 1000 popolatilower
than the national. The distribution ofoverall métyen 2010,was presentedin a different forminthates context:
municipalities that reportedmortality ratesarehaid very highmainly locatedsouthwest ofthe statevels as
smallgroupsscatterednorthwest, north andsouthdéiasgmostly ruralmunicipalities. Those withloweraage
mortalityratesand averagerates,are foundscattaeredal and urbanareas. Those withlow mortality satelvery
low, are distributed mainlyin metropolitan areasiodé Valleyof Mexico(MCMA) andToluca(ZMT), with uriba
characteristics, (Figure 1).

The fivemost common causes arechronic degenergieetiiabetes mellitus, 77 per 100,000, higher ttinen
national average,ischemic heartdisease, lower thha national44.8, 51.8cancersbelowthe national
average,cirrhosis andother chronicliver, 26.5 beldlenationalstroke, 22.58lower thannationaltogether
indicatethat54.5%o0f total mortality(table 2 andu¥ig 2).

2.2. Mortality by age group

By 2000 there was a change in mortality by age gréloroughout the twentieth century the highestsatere
recorded in the age group of children, but as isfyhar, the age group registered the highestaserés the post-
productive age group (65 and over) with 449.2 000 inhabitants, while the rate decreased tol2digildren

per 10,000 live births (Santana, M. 2009).

By 2010, there was a slight increase in the deah in the age group posproductiva (65 years aed) avith
452.2 per 10,000 population, infant mortality fatynificantly to 3.82 for each birth (Figure 3).

The distribution of mortality rates in the age gronf 60 years or more has the following distribatimattern:
municipalities with rates half high, high and véigh mainly located to the west of the State of MeXZMT),
and the northeast. Municipalities with low averagertality rates, low and very low are located priiiyaon the
east, west and south center of this state (Figure 4

2.3. Distribution of the most frequent causes of d@h, 2010.
First most frequent cause of death: diabetes mellit

In Mexico, in 2010, diabetes mellitus was the legdcause of mortality with 82.964 deaths (14.01%ods!
mortality), with a rate of 73.85 per 100,000 popola (Table 1).
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In the State ofMexico, from the year2000 becomdsthideaths, up significantly from6.210for the y2@00 to
11.683in 2010, with rates of47.4and 77per 100,0@0itants, respectively, bywhatrates increasedd8étin a
decade, and deathsrose13.16% in the last two P&@&4nd 2010)(Table2).

The distribution ofspecificdeath ratesfrom diabetelitus,was presentedin a different formin the teatstate,
municipal levelthose withthe highest rates ofmastate mainly locatedto the west ofthe cityof Mexisoutheast
ofthe entity anddisintegratedasmunicipalities dsitiedin metropolitan areasofMexico CityandToluddose
withhighmortality ratesandhighhalfare mainly lochtebothmetropolitan areas (Figure 5).

Alevel ofHealth Regulatoryjurisdictionmortality eswerehigher thanthestate: TenangoValley, Nezabyatlc
BazTlalnepantla, Ecatepec, Toluca, Naucalpan deduawhichrecordedmortality rates(110.2, 107.8, 99.5
82.57,81, 81, per 100,000 populationrespectivelye Bfthe six jurisdictionsare partof the metrotaili areasof
the Valleyof Mexico andToluca. contrastingThesajdidtionsrecordedlow ratesofdiabetes mellitusalatxtaca,
Tejupilco, Tenancingo, andValleyBravo, locatedwagheentity, (Figure 10).

Second most common: ischemic heartdisease

The causes ofsuchdeathsareof different nature: ethegdraphicthatmainly affecttheelderlypopulation,
geographical andphysicalclimateand altitudeasthedgeg ofsocioeconomicmarginalization, urban and
ruralcharacteristics, andtheculturallifestylesspealiyabout diet,smoking anda sedentary lifestgeiong others.

In Mexicoin 2010, ischemic heartdiseaseappeardtt astcondcause of death, with70.888cases(11.9 t&4abf
mortality), with a rate 0of63.10per 100,000 people.

In the State ofMexico, ischemic heartdisease, @02nd 2010became thesecond leading cause ofrygndtih
rates 0f34.95and44.8per 100,000 population, soetheas been anincrease in the ratesof21.99%in a
decadeanddeathsincreased by22.7%inthe last tws(2888and 2010).

By 2010, there was an increaseinmortality rates8ffger 100,000 population,with6.801deathsindicating
the9.95% of totalmortality.Specificmortality ratesschemic heartdisease, have a disperseddistibpttternat
thestate level, and veryhigh ratesare highestinnibitheast, northwest, southeast, some municigsalithithe
metropolitan areasof the Valleyof Mexico andToluwsouthwestin dispersed form. This indicatesthiuitban
and ruralareas(Figure 6).

Alevel ofHealth Regulatoryjurisdictionjurisdictionsthatreportedmortality rateswerehigher thanthestate
Tlalnepantla(77.84 per 100,000), Naucalpan(64.1itepec(61.77), Nezahualcoyotl(55.99), Tejupiteby3),
Ecatepec(51.81), andVallede Bravo(50.94), fouref skvenjurisdictionshaveurban characteristicsatahgeo
theMetropolitan Areaof Mexico, in contrast totheigdiction ofixtlahuacawhich recordedthe loweseré4.37).

In relationtothe remaining jurisdictions, likeJégiecthisis located northof the Stateof Mexico, haracterized
asprimarilyrural,withdegree ofmarginalizationmediuamd low, the altitudevariesfrom 2001 to3000 m. In
winterthere is thepresence ofpolarair masses(neitid) thatcome from Canadaand the UnitedStates.tghat
affectmortalitymainly inthe adult population.TejlggjurisdictionsandValle de Bravo, islocatedsoutkivefthe
state,withhighdegree ofmarginalizationand unde¥,cvaracterized byruraland show variabilityofattea(Figure
10).

Thethird most common causeofmortalityfrom malign&umhors By 2010in Mexico45.548casesweremalignant
tumorsindicating the7.69% of all deaths, with seraf40.55per 100,000 population.In the State ofldexthe
number ofdeaths from malignant neoplasmsfor 200B@b@ were3370 and7873cases, with mortality
ratesof25.73and51.87per 100,000inhabitants, raspBctindicating that it has increasedsignificgntRates
increasedover 50%in the last decade, while intlsé t&o years(2008-2010) the number of deathsineckas
by10.18%.

Specificmortality ratesfrom malignant tumorsshowisaibution patternconcentratedsouthwest ofthetymtith
rural characteristics) anddispersed invariousanethst eastandcenter(formingpart ofthe metropoltaasof the
Valleyof Mexico andToluca, andasnorthernMexico estaindicating thatthis isurban and ruralareas(fgur
7).Alevel ofhealth regulationjurisdictionsmortalitsgtesrecordedoverthestateare: Tlalnepantla(90.78 @& 000),
Naucalpan(73.14), Nezahualcoyotl(66.84), TejupB&og8), Tenancingo(58.73) andEcatepec(52.94) .
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Of the sixjurisdictionshaveurban characteristicsamdelong to theMetropolitan Areaof Mexico, thehet
twoare locatedsouthwest ofthe entity. IncontrabttimhuacaandAmecamecajurisdictionsthat recordetittvest
ratesfrom malignant neoplasms (Figure 10).

The fourthmost common cause ofmortalityfrom cereasoular disease.

According to WHO, thestrokeis"rapidly developingn@alsymptomsindicativeof alocalor generalizeddiswof
cerebral function, with symptoms lasting24 hours dongeror leading todeathwith noapparent
causeotherthanthevascular".

Themodifiable riskfactorsincludehypertension, diabe hypercholesterolemia, obesity and physicattivigy,
alcohol consumption, smoking andaddictive drugsl @ontraceptives. Notmodifiableage, sex, race.etien
elements (Wikipedia Foundation,2008).A sedentafgstyleorlack ofphysical activityis one of themaiisk
factorsfor developingheart diseaseandstroke.In dtexin this year ofstudy, suchwas the fifthcausde#th,
with32.306cases(5.4% of total mortality), with @eraf28.75per 100,000 people, indicating a smakiase over
the2005.

In the State ofMexico, before 1980the causeofcerascular diseasedid not appearwithin the firstaunses.
For1980 and 1990, this causewas the tenthplacel®#Band1.905deaths, with rates ofl6.4land 19.4per
100,000, respectively. Soin a decadeincreasedfisignilythe numberof deathsandthe mortality rate2000he
becamethe fifth leading causeofmortality, with sat$19.41per 100,000 and2.543deathswere recordgioerh
than those recordedin previous decades. By 20Mthere6.850cases(10.03% of totalmortality), witratality
rateof 22.5per 100,000, higher than 2000.This Bigisthat this causehas increased significantlyedRat
increased13.7%in a decadeanddeathsincreased b¥%d.02.the last two years(2008and 2010).The distidiout
ofcerebrovascular diseasespecific mortalityshows pattern ofconcentration distributioninthe northwest
andsouthwest, as well as small areasto the nottlaeasoutheast(including in the metropolitan arg@xico
City, (Figure 8).Alevel of jurisdictionthosemortigli ratesrecordedoverthestatewere:Tejupilco(43.07),
Jilotepec(38.56), Tenancingo(37.40), Tlalnepantl&#z(30.26), Nezahualcoyotl(28.58), Atlacomulco8dy,
Ixtlahuaca(27.49), TenangoValley(26.42) andNaucg®489). Of the ninejurisdictionsthree are partof
theMetropolitan Areaof Mexico(Figurel10). The fiftbst commoncause of deathisfrom cirrhosis and ofinenic
liverdiseases.Some causesare: poor diet, microbigctions, lack of exercise, alcohol abuse andlive
toxicproducts(botanical-SL onlinefrom 1999 to 20d8)Mexico, in 2010, liver diseasesoccupied thefieading
causeof deathwith28.369cases(4.79% of total mtyxalvith a rate of25.25per 100,000 people, whintidates a
decreasecompared to 2005.

In the State ofMexico, before 1960, the causedflidiseasewas not listedamong the tenmost commaesakor
this year, thisresultwas sixthplace witha rate dfpér 100,000 population, with 838deaths. By 197Ked
seventh, with1264deathsand a rate of32.9per 10@ea@0itants. For 1980did not appearwithin the tinst
causes. By 1990ranked fourthwith3.616deathsandten af86.83. For the year 2000came to occupythe thir
leading  causeofmortality,  withrate4.374and33.39u&g@r 100,000 population. By  2010there
were4.523cases(5.897% of total mortality), withakeof 25.5per 100,000 populationthan the nationeleq
indicating a decreaseof thecause of death. Rat@se#23.6%in a decadeanddeathsdecreased by18.3/tasgh
two years(2008and 2010)(Table2). Specificmortalétesfrom cirrhosis and otherchronic liverdiseadesie a
distribution  patternconcentratednorthwest  ofthe tegtecludingthe areaMazahua, anddisaggregated
townssoutheast, central and south central. Thignspily ruralareaswithhighmarginalization(Figurg 9

Alevel ofhealth regulatoryjurisdiction, thosewith ontality ratesabove thestateare characterized
bymainlyruralcharacteristics, theseare: Vallede vBra(72.72 per 100, 000 population), Ixtlahuaca?@y.
Atlacomulco(56.80)  ,Jilotepec(49.34), Tenancingd#d), TenangoValley(30.11), Tejupilco(29.39),
Xonacatlan(26.73), none of whichbelongsto the npetiitan areasof the Valleyof MexicoandToluca(figure
10).Overalljurisdictionsreportedhigher death ratesthestatein four ofthe most common causesare:
AtlacomulcoTenangoValley, Tejupilco, Naucalpan, Ifidégpantla, Ecatepecand Nezahualcoyotl. Of thesethre
correspond totheMetropolitan AreaofMexico andthexgimgthreeare locatedwest ofthe state,primariltfie
southwest.What it meansto behuman healthprioritybhatirbanas inrural areas.In relationto the jugsdnsthat
reportedmortality rateslower thanthestatein allesusare: Atizapan, Cuautitlanizcalli, Amecameca,
ZumpangoandTexcoco, which means they are the bestith, andthat arepart ofthe ZMVM.
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Table 1. Mortality rates of the most common cause2010 (per 100,000 population).

Mostfrequent cause Mexico Mexico State of Mexico | State of Mexico
(Deaths) (Rate) (Deaths) (Rate)

Diabetes Mellitus 82 964 73.85 11683 77

Ischaemicheartdisease 70 888 63.10 6801 44.8

Malignancies * 70 240 62.52 7873 51.87

Cerebrovascular disease 32 306 28.75 6850 22.5

Cirrhosis and other chronic liver diseases 32 453 28.88 4023 26.05

Assault (homicide) 25 757 22.92 2118 13.96

Total 592 018 5.3 ** 68 286 4.2 **

Total population 112 336,538 15175862

Source: On the basis of the Institute of HealtMekico, 2010 SINAIS, National Institute of Geogrgmnd Statistics,
INEGI, 2010.* Calculations based on sources listedve.
Mortality rates **.

Table 2. State of Mexico. Mortality rates of the mst common causes per 100,000

Year Diabetes Malignant Ischemicheartdisease Cerebrovasculay Cirrhosis and  othe
mellitus Disease chronic liver diseases

1960 * 21.0* 68.6 44.1

1970 xk xx 59.6 32.9

1980 *x 23.04 59.5 16.41 *x

1990 29.39 36.42 47.8 19.40 36.83

2000 47.4 25.73 34.95 19.41 33.39

2005 63.32 30.55 37.49 20.76 32.28

2010 77.00 40.55 44.8 22.5 25.5

Source: On the basis of the Government of the $faidexico (1963).Socioeconomic Overview 1963, &tabvernment of
Mexico (1975). Socioeconomic Overview 1975, INEG986), Statistical Yearbook of the State of MexibdEGI(1998),
Vital Statistics of the State of Mexico, Folder Noen 1, Institute of Health of Mexico, ISEM (200®). Santana (2009).

INEGI 2010.Notes: Tumors (malignant and non-maligh&* Not reported in the 10 leading causes

Table 3. State of Mexico. Mortality rates of the fvre most common causes, 2010
For health jurisdiction (per 100,000 population).

Healthjurisdiction General| Diabetes Diseaseslschemicheart Malignancies Cerebrovas¢uGirrhosis and othe
Mellitus disease liver diseases

1. Atlacomulco 50.44 67.12 28.20 43.69 27.80 56.80

2. Ixtlahuaca 45.53 49.91 24.37 37.05 27.49 68.24

3. Jilotepec 51.99 60.12 61.77 48.92 38.56 49.34

4. Tenango Valley 50.39 110.21 42.04 51.69 26.42 0.18

5. Toluca 43.78 81.01 43.88 49.36 19.05 25.79

6. Xonacatlan 40.53 72.47 33.75 47.53 16.95 26.73

7. Tejupilco 55.44 50.68 54.73 65.88 43.07 29.39

8. Tenancingo 52.41 51.35 41.08 58.73 37.40 7.93

9. Valle de Bravo 49.04 51.99 50.94 40.40 24.5 72.72

10. Atizapan de Zaragoza 40.36 67.14 44,18 A7.5 20.76 17.65

11. Cuautitlan 38.29 68.14 38.65 47.93 17.17 18.30

12. Naucalpan 52.54 81.13 64.10 73.14 24.89 21.25

13. Teotihuacan 40.30 66.13 48.89 47.95 14.73 20.37

14. Tlalnepantla 60.37 99.51 77.84 90.78 30.26 23.18

15. Zumpango 34.30 63.15 33.15 39.80 17.45 3317

16. Amecameca 37.85 75.37 31.92 37.00 21.47 1.832

17. Ecatepec 45.61 82.57 51.81 52.94 22.49 .2720

18. Nezahualcoyotl 54.49 107.81 55.99 66.84 528 25.87

19. Texcoco 38.54 73.50 34.00 42.93 16.04 3D5.

20. Whole 44.69 76.98 44.81 51.86 22.57 26.51

Source: Prepared based on the Institute of HedlMexico, 2010 SINAIS, National Institute of Geopgty and Statistics,

INEGI, 2010.
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