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Do the Floods Have the Impacts
on Vector-Born Diseases in Taiwan?

Tzong-Luen Wang, MD, PhD, Hang Chang, MD

Abstract

To investigate if the Typhoon Nari that occurred in September 6 2001 had any impacts
on communicative diseases in Taiwan, we surveyed the data from the Epidemiological
Bulletins published in Center for Disease Control (Taiwan) from January 2000 to
April 2002. The medians of confirmed cases for dengue fever, Japanese encephalitis
and rickettsia were 3, 0 and 14, respectively. The gradual surge of dengue fever was
noted since October 2001 and persisted for 7 months. Rickettsia infection had the
same tendency and persisted for even five months. Analysis of the run charts revealed
that there were no endemic episodes of Japanese encephalitis after Nari. For dengue
fever, there were two surges; that is, one being the period from August 2000 to
November 2000, the other being the period from October 2001 to April 2002.
According to the analysis of the curve, the latter surge was statistically significant.
There were aso two surges over the observation period for rickettsia infection. The
first one was during May 2000 to January 2001, whereas the second one during
November 2001 to March 2002. However, neither of the surges met the criteria of
significance. In conclusion, the floods due to Nari actually brought the endemic
outbreaks of dengue fever. Vector control remains an important issue for post-flood
disease survelllance. (Ann. Disaster Med 2002;1:43-50)
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Introduction

Many researches revealed that dimate
change during the next century may
exacerbate many of the health threats in
human beings, especially in
resource-poor countries. These threats
include disruption of water and food
supplies by extreme weather events and

the enhanced spread of vector-borne
diseases? For example, even under the
most optimistic scenarios for reducing
greenhouse gas emissions, average
global temperatures will likely rise at
least 2.5°C to 3.0°C over the next few
centuries.? This is significant above the
threshold for substantially increasing
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climate-related health threats.® Besides,
global warming is likely reshaping the
ecology of many medically important
arthropod vectors. Warmer temperatures
have been shown to directly increase
mosquito and tick vector reproduction,
biting, and pathogen transmission
despite  shortening mean  daily
survivorship.* Related changes in
ranfal, humidity, and the El
Nifio/Southern Oscillation (ENSO) may
alter the quality and availability of some
vector breeding sites. With the advance
of scientific development, remote
sensing and geographic information
systems have become powerful tools to
study vector populations  and
distributions.”

Climate change may increase the
risk of both river and coastal ooding,®
whose immediate effects include
drowning and physicd  trauma.’
Longer-term effects include increases in
communicable diseases such as those
caused by ingestion of contaminated
water or contact with contaminated
water. Respiratory infections may result
from overcrowding of settlements or
from overgrowth of molds in flooded
homes®

In Tawan, Center for Disease
Control (CDC) has been engaged in
monitoring of various reportable or
communicative diseases. We then
conducted the following retrospective
study to investigate if the Typhoon Nari
that occurred in September 6 2001 had
any impacts on communicative diseases
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in Tawan.

Methods

Epidemiological data

The epidemiological data concerning
communicable diseases are assessed
from the Epidemiological Bulletin from
CDC, Tawan. We included the data
from al of the Epidemiological
Bulletins published from January 2000
to April 2002.° To monitor the state of
notifiable infectious diseases effectively,
diversified infectious disease
surveillance and reporting systems have
been installed by the Centers for Disease
Control, which include: the National
Notifiable Disease Surveillance; the
Sentinel  Surveillance; the Sentinel
Hospitalized Surveillance; the Pilot
Clinical Syndrome Surveillance; the
Laboratory  Surveillance; and the
Toll-free Hotline. The Nationa
Notifiable Disease Surveillance System
has been installed to tackle 38 notifiable
diseases currently enlisted in Taiwan,
where any probable case found by
physicians or medical staff island-wide
IS to be reported within a designated
time by filling out a case report form
and filed with the loca hedth
adminigration or directly to the bureau.

The focus of the study was based
upon the most common vector-born
communicative diseases such as dengue
fever, Japanese encephalitis, malaria,
and typhus fever (rickettsa).

Statistics
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The categorical data were inputted in
Microsoft Excel 2000 for descriptive
statistics and further qualitative analysis.
These results were depicted as the run
charts. The analysis of the run charts
were performed according to an
established gudidine !°

Results
Epidemiology of vector-borne
diseases
Table depicts the epidemiological data
concerning  vector-borne  diseases
released from the Epidemiological

Bulletin from CDC, Tawan from
January 2000 to March 2002. Typhoon
Nari swept Taiwan from September 9 to
September 16 2001. The gradual surge
of dengue fever was noted since October
2001 and persisted for 7 months.
Rickettsa infection had the same
tendency and persisted for even five
months. The medians for confirmed
cases of dengue fever, Japanese
encephalitis and rickettsia were 3, 0 and
14, respectively.

Figure depicts the overall changes
in numbers of confirmed cases for each
disease. To compare with its median
value, there were no endemic episodes
of Japanese encephalitis after Nari. For
dengue fever, there were two surges; that
is, one being the period from August
2000 to November 2000, the other being
the period from October 2001 to April
2002. According to the analysis of the
curve, the latter surge was statistically
sonificant.
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The same results can be observed
for the cases of rickettsa infection.
There were aso two surges over the
observation period. The first one was
during May 2000 to January 2001,
whereas the second one during
November 2001 to March 2002
However, neither of the surges met the
criteriaof sgnificance.

Discussion

Radiative effects of anthropogenic
changes in atmospheric composition are
expected to cause climate changes, in
particular an intensification of the global
water cycle with a consequent increase
in flood risk.>** Flooding occurs when
normaly dry land is inundated with
water. Flooding may result from bodies
of water overflowing their banks,
including artificial ones like dams;
structural failure of dams and levees;
rapid accumulation of runoff or surface
water; typhooncaused storm surges or
earthquake-caused tsunamis; or erosion
of a shoreline. A well-established
flood-fighting system and planning may
be the fundamental step for flood
mitigation.'? Early warning system and
emergency public information,
inter-agency cooperation, search and
rescue, long-term health surveillance are
al important issues included in it.}? In
this study, what we are concerned is the
impact of the floods on public health,
especially on vector-borne diseases. The
epidemiological data revealed that there
was an increase in vector-borne diseases



such as dengue fever one month after
Typhoon Nari with her devastating
floods.

In general, natura disasters do no
usualy result in massive outbreaks of
infectious disease, although in certain
circumstances they do increase the
potential for disease transmission.” In
the short-term, the most frequently
observed increases in disease incidence
are caused by feca contamination of
water and food;'® hence, such diseases
are mainly enteric. In the long-term, an
increase in vector-borne diseases occurs
in some areas because of disruption of
vector control efforts, particularly
following heavy rains and floods.*?
Residual insecticides may be washed
away from buildings and the number of
mosquito breeding sites may increase.
Moreover, displacement of wild or
domesticated animals near human
settlements brings additional risk of
zoonoatic infections™®

In the episode of Nari-related
floods, the vectors such as mosquitoes
did increase significantly in spite of the
efforts of CDC. We believe that the
condition might be more severe in lack
of the efforts of CDC in vector control
after the natural disasters. Other
personnel from environment protection
and sanitation surveillance may also
become important links in preventing
endemic vector-borne diseases. Because
natural disasters may increase the risk of
preventable diseases due to adverse
changes of population  density,
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population displacement, disruption and
contamination of water supply and
sanitation services, disruption of public
health programs, ecological changes that
breed vectors, displacement of domestic
and wild animas, and provision of
emergency food, water and shelter.*
The principles  of controlling
communicable diseases after a disaster
are to implement as soon as possible all
public health measures to reduce the risk
of disease transmission, to organize a
reliable disease reporting system, and to
investigate all reports of disease rapidly
to make ealy clarification of the
situation.** We still confirm the works of
our CDC. However, we have to
emphasize the inter-agency cooperation
for the entire disease surveillance system
and control will be the way for us to take
effortsin.

The limitation of this study is the
short follow-up period. Accordingly, the
definite cause-effect relationship may be
well established after at least three
years observations.’®®® We may use the
data in past 3 years for retrospective
study, but the result may be not so
informative. In addition, we cannot
exclude completely any concomitant
factors that may have impacts on public
hedth. For example, a long-term
follow-up may elucidate if any seasonal
diurna changes may play a role in the
results.
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Table. Epidemiology of the three main vector-borne diseasesin Tawan (Jan 2000 to

Apr 2002)
Dengue fever Japanese encephditis Rickettsa
Reported | Confirmed | Reported | Confirmed | Reported Confirmed

Jan-00 28 2 23 0 48 14
Feb 31 2 23 0 58 12
Mar 4 5 3 3¢y 0 69 3
Apr 416 0 18 0 6 2 8
May 82 1 48 0 120 25
dun 71 3 5 1 1957 4 4
NT| 76 6 59 1 113 21
Aug 140 36 4 4 2 204 30
Sep 140 4177 28 0 122 30
Oct 80 22 23 0 103 30
Nov 83 14 1pb 0 1143 28
Dec 32 3 109 0 1140 24
Jan-01 2 2 1 7 0 75 16
Feb 2 @ 1 9 0 76 5
Mar 54 2 34 0 65 3
Apr 4 4 0 24 0 75 3
May 51 1 28 1 97 4
dun 56 1 56 1 124 1
NT| 78 7 4 4 7 134 6
Aug 112 8 43 3 1959 11
Sep 6 @4 3 16 0 94 0
Oct 118 6 [1 109 1 1797 14
Nov 231 1095 109 0 139 21
Dec 130 40 16 0 8 1 16
Jan-02 7R 31 9 0 88 15
Feb 4 5 22 10 0 78 17
Mar 38 14 8 0 79 14
Apr 28 18 7 0 65 7
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Figure. The run charts of three main vector-borne diseases (dengue fever,
Japanese encephditis and rickettsia) during January 2000 to April 2002.
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3 0
14 2001 10

2000 8 2000 11
2001 10 2002 4
2000 5 2001 1
2001 11 2002 3

(Ann. Disaster Med
2002;1:43-50)
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