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Abstract 
 

The purpose of this research was to forecast the number of monthly dengue 

fever patients (y) in Pantong district, Chonburi, with meteorological factors 

(temperature, humidity, atmospheric pressure, pressure, wind speed and rain 

full) by multiple linear regression (MLR). The results of study found that the 

estimated regression equation of monthly number of dengue fever patients was 

y = 28.84 1.2885x7+0.00000033x
´
10 +0.13098x12 with 0.68594 for standard 

error of estimation and 0.276 of adjusted coefficient of determination. 
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Introduction 
An outbreak of dengue fever is a major problem throughout the world. Due to 30 

years ago, the disease has spread to 100 countries and people have been suffering 

from dengue fever reaching to 2,500 million all over the world. The first outbreak was 

discovered in Philippines in 1954, the name was first called Philippine Hemorrhagic 

Fever (PHF), and later distributed to Thailand in 1958 with 2,158 cases. The Bureau 

of Vector-Borne Diseases in Thailand announced the rate of dengue hemorrhagic 

fever was 234.86 per hundred thousand populations in 2012 which increased 

dramatically in double from the year 2012 [1]. Obviously, an outbreak of dengue 

fever raised in every year so this study was intended to forecast the number of dengue 

fever patients for control planning of dengue outbreaks in the future.  
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Materials and Methods 
Department of Health in Chonburi, Thialand provided data since 2007 to 2012. The 

three steps of this research were as follows. 

 

Building The Multiple Linear Regression Equation 

The multiple linear regression (MLR) equation to estimate monthly number of dengue 

fever patients was generated by regression model [2][3][4][5] as of Equation 1. 
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          x x x x                                                           (1)
 

     The model was composed of one dependent variable; y=number of monthly 

dengue fever patients in Pantong district, Chonburi, and fourteen independent 

variables; x1=monthly average temperature, x2=monthly average relative humidity, 

x3=monthly average atmospheric pressure, x4=monthly average pressure, x5= monthly 

average wind speed, x6=monthly average rainfall, x7=days of monthly average rainfall 

 20 ml, x8=days of monthly average rainfall  25 ml, x9=days of monthly average 

rainfall  30 ml, x10=days of monthly average relative humidity  40%, x11=days of 

monthly average relative humidity  50%,, x12=days of monthly average relative 

humidity  60%,, x13=days of monthly average relative humidity  70%,, x14=days of 

monthly average relative humidity  80%,, and  =error of regression model. 

 

Checking Assumptions of MLR 

After obtained the best fitted MLR equation, the assumptions of MLR was 

considered. There are four assumptions to be checked; (I) normality of the error 

distribution using Anderson-Darling statistic by 
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(IV) multicollinearity among predictor variables using Variance Inflation Factor 

(VIF) by 
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R = Multiple coefficient of determination 

between ijx  and all ix . After testing all assumptions, the real values (RV) and the 

estimated values (EV) of the number of monthly dengue fever patients from the 

obtained MLR equation were plotted for making comparison. 
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Validating Between The RV And The PV 

The comparison between RV and PV of the number of monthly dengue fever patients 

was lastly considered by the obtained MLR equation. Then, time series plot and 

scatter plot were generated to check how well this estimated regression equation 

forecast the number of monthly dengue fever patients. 

 

 

Results and Discussion 
Many positive correlations between y and xi were found such as y and x13 with 

R=0.266 (p-value=0.000), y and x3 with R=0.221 (p-value=0.000) which was the 

same previous studies [2][3][4][5]. According to the best subsets method, x13 was 

selected to build the possible MLR equation  13y 3.701 0.3269x  with the Mallow 

C-p= 1.8, standard error of estimation (S=10.366) and the adjusted coefficient of 

determination ( 2
adjR =0.055). Once receiving the equation, (I) the test of normality was 

determined and found that hypothesis testing of normality was not satisfied with 

AD=3.483 (p-value=0.005). Box-Cox method was used to transform y and the MLR 

was rebuilt. The fitted MLR equation was 


7 10 12y 28.84 1.2885x 0.00000033x 0.13098x

 

where  5
10 10y ln y and x (x ) . 

All assumptions were then retested as follows; (I) the test of normality was satisfied 

with AD=0.387 (p-value=0.374). (II) The test of independence of errors was tested by 

Durbin-Watson statistic value (DW=1.342, DL=1.338, DU=1.659) so the errors were 

independent. (III) The test of homoscedasticity of error variation was calculated by 

Breush-Pagan statistic (BP=7.629, p-value=0.054) so the error variances were 

constant. (IV) Test of multicollinearity: the VIF values of x7, x
´
10 and x12 were 

manifested and all values were less than 5 then there was no relationship among 

independent variables in multiple regression equation [9]. After all assumptions were 

validated, plotting between RV and PV was compared by graph of time series and 

scatter plot as Figure (1a) and Figure (1b) respectively. It showed that Figure 1(a) was 

closely plotted with the correlation coefficient 0.562 illustrated in Figure 1(b). 

 

  
 

Figure 1: Comparison between RV and PV of the number of monthly dengue fever 

patients; (a) Time series plot, (b) Scatter plot 
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Discussion 
The meteorological factors used to estimate the number of monthly dengue fever 

patients in Pantong district, Chonburi, were days of monthly average rainfall  20 ml 

(x7), days of monthly average relative humidity  40% (x10) and days of monthly 

average relative humidity  60% (x12), with 2
adjR =0.276 and the S=0.68594. The 

accuracy of estimation was displayed rather good prediction with 0.562 of the 

coefficient of correlation in Figure 1(a) and 1(b). 
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