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ABSTRACT

Malaria is an extremely climate-sensitive tropical disease and can pose a
threat to population health. The objective of this study was to estimate the avoidable
burden of malaria in Thailand under different climate conditions. The study was based
on two different climate projections: regional economic development (A2) and local
environmental sustainability (B2). 20 years of climate data, including maximum
temperatures, minimum temperatures, precipitation, humidity, and average wind
speeds were used to create a nonlinear mixed regression model to determine the
association between malaria incidences and the climate model. The avoidable burdens
of disease were estimated based on the comparative risk assessment method from
WHO Environmental Burden of Disease climate change guidance.

The results showed that the best fitting model is model 2, which has the
adjusted R-Square = 0.818 and RMSE = 763.27. Scenario B2 had the least burden of
malaria which decreased 21% from baseline, 15.7% in 2005, 8.9% in 2008, 29.8% in
2010, and there was also found an increase of 4.05% from baseline in 2003, 7.05% in
2006, 9.05% in 2007, 0.24% in 2009, and 1.74% in 2011. The average disease
incidence of B2 = 26,869 persons/year, baseline = 28,521 persons/year, and A2 =
30,734 persons/year. These burdens converted to DALY for international comparison
as follows, baseline = 1,391 DALY per year A2 = 1,500 DALYSs per year, and B2 =
1,301 DALYSs per year.

The model was compared with actual climate data to predict the incidence
of malaria from 2012 to 2020. Malaria incidence increased with a trend line equation
of Y = 312.55X + 2480.1, R* = 0.74, average incidences 79,703 persons/year or
4,042.9 DALYsl/year. Scenario B2 showed decreased incidence of malaria with a trend
line equation of Y = 20.223X> — 363X* + 1801.4 X — 19.483, R? = 0.57, average
incidence of 40,407 persons/year, or 2,042.8 DALYs/years. Scenario B2 shows less
incidence than A2 =1,119.5 DALYs/years or 49.3%.

KEY WORDS: MALARIA/ NONLINEAR MIXED REGRESSION/AVOIDABLE
BURDEN OF DISEASES/CLIMATE CHANGE/DALYSs
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