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ABSTRACT

At the present time, an El Nifio phenomenon in 2012 along with a possible increase in ocean temperature is
witnessed, the consequence of which might generate an epidemic of the disease: dengue. Animplementation of a
warning epidemiological surveillance based on the monitoring of the surface temperature of the Pacific Ocean and
Google Trends concerning dengue could have an influence on public health policies.
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Epidemiologicd survelllanceischaracterized by de-
termining therisk that apopul ation may encounter for a
particular disease through the collection, analysisand
interpretation of specific dataabout diseasesthat pose
arisk tothehedth of thispopulation. An examination of
the disease dengue and the temperature of the Pacific
Oceanispresentedto ascertanif thereisany possible
correlationwhich couldyield predictivewarning signs.

At the present time, surveillance systemsfor the
understanding of diseases are based on datafromthe
morbidity and mortdity public health recordsfor such
diseases ascholera, dengue and chagas. With thisin-
formation, it ispossibleto suggest prioritiesfor their
prevention and control along with a erting the popul a
tioninthevulnerablearea

Thepresent work, based on apreliminary anaysis,
suggeststhat it might be possibleto generate an early
warning system against the di sease dengue by monitor-
ing thetemperature of the Pacific Ocean using monthly
updated datafrom the Nationa Oceanic Atmospheric
Administration (NOAA). Thiscould bealso gpplied to

other diseasesthat are transmitted by means of vec-
tors. Inthecase of denguefever, itisworth mentioning
that it ispresently reemerging and it is estimated that
40% of the population could get this disease¥. It is
transmitted by the Aedes aegypti and Aedes al bopictus
mosquitoeswhose of fspring often residein stored or
unused water reservoirs. To date, the epidemiol ogical
risk reappearsperiodicaly. It hasbeen correlated with
thefrequency of epidemicsassociated withthe El Nifio
climatic phenomenon?3., A correaion of theinfluenza
virug¥ and dengue’® hasal so been suggested.

The data that was used in these works was ob-
tained using Google Trends capability available at
www.google.org/denguetrends. Another indicator isthe
presence of cholera cases derived from problems of
water pollution®”. There appearsto beacorrelation
that the effect of El Nifo is closely linked to cholera
casesand thisdiseaseisvery commonin countriesin
thetropics; thus, it should be mentioned the episode
that occurred in 2006 in Angola, which followed the
rainsleft by El Nifio caused the death of 3000 people.
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By monitoring the surface temperature of the Pa-
cific Ocean (available at www.cpc.ncep.noaa.gov/) in
the region called Nifio4, it is possible to find at the
present time that thereis anincrease in temperature
which now exceeds 28°C from the 15" week in 2012
and keepsrising (seeFigure 1b), which could lead to
the presence of the El Nifio phenomenon in this year.

In addition, thenumber of cases of dengueinVen-
ezuelafrom the 14" week in 2012 hascontinuoudly in-
creased (see Figure 1a). An examination of thevalues
from Google Trendson denguereved sasimilar behav-
ior. Infact, in determining the Spearman correlation co-
effident (R) basad onthenull hypothes's datafrom Google
Trendsand casesof denguefromthe 13" week in2012,
avdueof R=0.76isobtaned whichindicatesthat they
arerelated to each other (avaue of 1 indicates 100%
correlaion). Therefore, it can bededuced that thevaues
obtained from the Googleindex trendsrefl ect the behav-
ior of thedengue casesreportedin Venezuela.

Moreover, indetermining thevalue of R between
thedatafrom Google Trendsand thetemperature mea-
suredintheregion Nifio4 in the Pacific Ocean, a higher
correlaion vauethat that of thepreviousparagraphis
obtained (R = 0.83, see Figure 1b), which showsthat
cases of dengue measured by Google Trendsareinflu-
enced by thetemperature of the Pacific Ocean?.

It isalso worth mentioning theavailabletoolsfor
the online detection and quantification of epidemicsd.
By meansof theanalysisof health caredataand statis-
tical periodicregresson models, it ispossibleto detect
outbreaks and estimate epi demic burdensif atheoreti-
ca thresholdisreachedin theperiodic basdine, which
requiresaperiod of severd yearstobecdculated. Usng
thistechniquewith the Google Trendsfrom 2006 until
2012 for dengue (datanot shown), avalueof 0.31is
obtained and at presentisonly 0.2. Therefore, itisnec-
essary to keep divetheintegrated strategy to manage
denguein Venezuelaso any further outbreak could be
previoudly detected. In thissense, the quantitative ef-
fect of thetemperature of the Pacific Oceanonthedis-
easewill bebetter evaluated.

Finally, asnoted by the Pan American Health Or-
ganization, therehavebeen over 570,000 cases of chol-
erainHaiti until 10 July 2012, with morethan 7,000
deaths, whilein Cuba, only 58 casesand 3 desthshave
been reported to that date. This suggeststhat we may
be facing the occurrence of an El Nifio in 2012, and
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early prevention campaignsand epidemiologica derts

inVenezuelashould bemade.
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Figurel: (a) Thenumber of reported casesof denguefever
by the gover nment health agency in Venezuela ar e shown;
datawer eobtained from the epidemiological alert bulletin
(represented by asolid line) and theindex of Google Trends
about dengue (ar ea), in 2012 from the 1% week to the 26™. (b)
Thetemperature(solid line) isdepicted jointly with thegoogle
trendsindex (area) inthesameperiod. Also shown inthetop
right, the spear man correlation values in therange from
the13"tothe 26" weeks
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