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Climate change and dengue transmission: Evidence and inferences

Introduction

Climate change is one of the most signifi-
cant environment alterations so far the
populations face. As much as the environ-
ment, climate changes threaten individuals
in relation to all aspects of their health
with the strongest relations being between
climate and mosquito borne diseases. Cli-
mate effects dengue virus (DENV) ecology
both directly and indirectly by affecting
vector dynamics such as biting rate, egg
and immature mosquito development, the
development time of virus in the mosquito
(Extrinsic Incubation Period: EIP), mosquito
-human interactions and survival at all
stages of the mosquito life cycle. The most
affected environment factors are the tem-

perature, precipitation and humidity.

Temperature

Temperature is a crucial factor in the ecol-
ogy of DENV as seen from its numerous
interactions with the mechanisms of dis-
ease cycle affects both direct and indirect
pathways. The increase of ambient tem-
perature is associated with a faster rate of

viral replication within the vector allowing

a shorter EIP. Reproductive cycle of the

female mosquito is also governed by the
ambient temperature and evidence says, at
<20°C, fertilization declines, proven that
increased minimum temperature resulted
in accelerated ovulatory cycles. Female Ae.
aegypti need a blood meal for ovarian de-
velopment. Selection of breeding contain-
ers is also based on temperature and sun
exposure. Temperature also influences the
feeding behaviour and is flawed or ended
at the temperature <15°C and >36°C.
Indirectly temperature impacts on vector
development rates, mortality, and behav-
iour and controls viral replication within
the mosquito by interacting with rain falls
as the main controller of evaporation,
thereby also affecting the availability for
Ae. aegypti and Ae. albopictus larvae and
pupae. Also rainfall, temperature and hu-
midity influence land use and land cover
which can stimulate or inhibit the growth
of vector populations.

Precipitation and humidity

Precipitation is often required to create
and maintain breeding sites and has a
strong impact on vector distributions. Stud-
ies showed that installing domestic water
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reservoirs to combat drying from warmer temperature
and decreased precipitation, in fact, provides additional
breeding sites for Ae. aegypti. Precipitation offers im-
portant habitat for all aquatic stages of the mosquito
cycle. Both dry and wet containers common in urban
and rural environments are often an important habitat
for them. Some studies revealed that higher precipita-
tion was associated with increased Ae. aegypti popula-
tion and man-made containers were the most im-
portant pupae habitat. However, intense rainfall wash-
out the breeding sites and thus has a negative effect on
the population.

Climate pattern in Sri Lanka

Being an island with a mountainous central-region, Sri
Lanka has been generally affected by floods, droughts,
landslides, coastal storms and erosion, cyclones and
storm surges. Due to the location of Sri Lanka, within
the tropics between 5° 55' to 9° 51' North latitude and
between 79° 42' to 81° 53' East longitude, the climate
of the island could be characterized as tropical. Rainfall
in Sri Lanka has multiple origins such as Monsoonal,
Convectional and expressional rain accounts for a major
share of the annual rainfall. The country gets rain from
two monsoons: the South West monsoon prevails from
April to September and the North East monsoon pre-
vails from December to February. In between, there are
inter-monsoons in March to April and a second inter-
monsoon in October and November. The mean annual
rainfall varies from under 900mm in the driest parts
(south-eastern and north-western) to over 5000mm in
the wettest parts (western slopes of the central high-
lands). The mean monthly temperatures differ slightly
depending on the seasonal movement of the sun, with
some modified influence caused by rainfall. The mean
annual temperature in Sri Lanka manifests largely ho-
mogeneous temperatures in the low lands and rapidly
decreasing temperatures in the highlands. In the low-
lands, up to the altitude of 100 m to 150 m, the mean

annual temperature varies between 26.5 °C to 28.5 °C,

with an annual temperature of 27.5 °C. Therefore, it can
be concluded that climate pattern in the country is

more favour to DENV ecology throughout the year.

Control of Dengue disease in terms of climate var-
iability

Though environment factors affect more, human fac-
tors and agent factors also play a major role in the
transmission of Dengue. Predominantly environmental
variables can be used to forecast epidemics and numer-
ous parameters have been used to attempt to forecast
outbreaks of Dengue. It is beneficial to strengthen the
early warning systems to predict dengue outbreaks with
sufficient lead time for implementation of the public

health interventions.

Sources
Ebi KL, Nealon J. Dengue in a changing climate. Envi-
ronmental research. 2016 Nov 30; 151:115-23.
UNDP, Coping with Climate Change and Variability:
Lessons from Sri Lankan Communities. Available
on: http://reliefweb.int/report/sri-lanka/coping-
climate-change-and-variability-lessons-sri-
lankan-communities
Compiled by DR K.C. KALUBOWILA, Registrar in Commu-

nity Medicine, Department of Community Medicine,

Faculty of Medicine, University of Colombo.
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Table 2: Vaccine-Preventable Diseases & AFP 01st-07thJuly 2017 (27t"Week)
Number of | Number of .
Total Difference
No. of Cases by Province cases | cases [ i | Totalnum- | | LPERE
Disease during during cases to ber of Cases | imber of
current same date i to date in
weekin | weekin | datein 2016 | casestodate
w c S N E NW NC u Sab 2017 2016 2017 in 2017 & 2016

AFP* 00| 00| 00 | oo |00 |00 o00] 00/ 0O 00 01 40 33 21.2%
Diphtheria 00| 00| 00 | oo [ 00|00 00| 00| 0O 00 00 00 00 0%
Mumps 02| 02| 01| o02)|o01t]|o00fo1]| 00/ o1 11 07 190 222 -14.1%
Measles 00| 05| 01| 01|00 |o00fo0]o00] oo 06 02 132 288 - 54.2%
Rubella 00| 00| 00 | 0o | 00|00 o00] 00/ o0 00 00 05 06 -16.6%
CRS** 00| 00| 00 | 0o [ 00|00 00| 00| 0O 00 00 01 00 0%
Tetanus 00| 00| 00 | 00 | 00|00 o00]| 00/ 0O 00 00 08 04 100%
:3:“3“" Teta- | o0 | 00 | 0o | 00 | 00 | 00 | 00 | 00 | 0O 00 00 00 00 0%
JapaneseEn- | 44 | o0 | 00 | 00 | 00 | 00 | 00 | 00 | 00 00 02 21 07 200%
cephalitis
‘(’:"::;'f“‘g 00 | 00| 0o | 0o | 00|00 00/ 00| 00 00 01 09 31 -71%
Tuberculosis | 105| 24 | 31 | 25 | 21 | 11| 11 | 10 | 72 310 198 4259 4932 -13.6%

Key to Table 1 & 2

Provinces: W: Western, C: Central, S: Southern, N: North, E: East, NC: North Central, NW: North Westem, U: Uva, Sab: Sabaragamuwa.

RDHS Divisions: CB: Colombo, GM: Gampaha, KL: Kalutara, KD: Kandy, ML: Matale, NE: Nuwara Eliya, GL: Galle, HB: Hambantota, MT: Matara, JF: Jaffna,
KN: Killinochchi, MN: Mannar, VA: Vavuniya, MU: Mullaitivu, BT: Batticaloa, AM: Ampara, TR: Trincomalee, KM: Kalmunai, KR: Kurunegala, PU: Puttalam,
AP: Anuradhapura, PO: Polonnaruwa, BD: Badulla, MO: Moneragala, RP: Ratnapura, KG: Kegalle.

Data Sources:

Weekly Return of Communicable Diseases: Diphtheria, Measles, Tetanus, Neonatal Tetanus, Whooping Cough, Chickenpox, Meningitis, Mumps., Rubella, CRS,

Special Surveillance: AFP* (Acute Flaccid Paralysis ), Japanese Encephalitis

CRS** =Congenital Rubella Syndrome

Dengue Prevention and Control Health Messages

Look for plants such as bamboo, bohemia, rampe and

banana in your surroundings and maintain them
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