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ABSTRACT

Infectious diseases associated with the rainy season, such as hand-foot-
mouth disease, melioidosis, leptospirosis, and mushroom poisoning, tend
to increase during the rainy months. However, there has been no prior
quantitative investigation into the relationship between rainfall and the
incidence of these diseases. This correlational study aimed to analyze the
association between the average monthly rainfall and the number of
patients with rainy season-related diseases, as well as to calculate the risk
increment for each disease with a 1-millimeter increase in rainfall. Data
were collected from the Disease Surveillance System 506 for patient
information and from the National Water Data Repository for rainfall
records spanning January 2018 to July 2024. The analyses were conducted
using Pearson correlation statistics and the Generalized Linear Model
(GLM). The study findings revealed that rainfall is moderately positively
correlated with the incidence of mushroom poisoning (r = 0.603, p-value
< .001) and weakly positively correlated with hand-foot-mouth disease
(r = 0.326, p-value =.003). No statistically significant correlations were
observed for melioidosis or leptospirosis. Furthermore, the risk of
mushroom poisoning increased by approximately 1% for each 1-millimeter
increment in average daily rainfall (IRR = 1.01, 95% Cl: 1.008-1.012, p-value
< .001). Conclusion, the results indicate that rainfall is significantly
associated with the incidence of both mushroom poisoning and hand-
foot-mouth disease in Si Sa Ket Province. These findings may serve as a
basis for forecasting disease outbreaks and for planning preventive

measures against infectious diseases related to the rainy season.
Keywords: Rain; Communicable Diseases; Hand Foot and Mouth Disease;

Leptospirosis; Melioidosis; Poisonous Mushrooms;

Epidemiology; Generalized Linear Model
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Table 1: Average Daily rainfall volume in Si Sa Ket province

Year
Month 2018 2019 2020 2021 2022 2023 2024 Median
Jan 3.40 0.00 1.13 0.00 1.60 17.82 0.00 1.37
Feb 4.23 3.03 0.00 11.37 26.77 1.15 4.14 3.63
Mar 71.95 11.35 4.97 777 112.87 5.14 12.60 9.56
Apr 58.67 80.52 59.08 62.35 110.48 79.64 6.10 70.99

May 172.04 222.41 13231 162.85 255.62 76.47 27743 167.44
Jun 163.55 102.09 164.04 181.13 119.10 156.80 294.02 160.18
Jul 303.36 197.36 205.50 217.40 295.14 293.60 215.80 255.50

Aug 267.29 272.49 248.27 176.14 305.03 189.76 257.78
Sep 306.83 390.95 372.90 398.72 543.16 368.90 381.93
Oct 56.65 35.92 227.82 229.76 128.55 149.83 139.19
Nov 14.92 6.83 1.29 3.73 29.51 20.85 10.87
Dec 2.30 0.00 0.04 3.14 0.00 0.02 0.03

Table 2: The number of mushroom poisoning cases in Si Sa Ket province

Year

Month 2018 2019 2020 2021 2022 2023 2024 Median
Jan 2 1 0 0 2 1 0 1
Feb 2 0 0 5 1 2 2 2
Mar 7 0 0 3 2 1 0 1
Apr 11 7 3 8 9 0 1 7
May 63 27 a4 11 a2 11 31 27
Jun 114 8 30 17 18 57 32 30
Jul 83 10 32 21 82 21 74 32
Aug 104 57 154 13 43 a4 50.5
Sep 12 15 40 123 7 52 27.5
Oct 15 4 30 13 a4 10

Nov 8 0 a4 0 5
Dec 0 1 0
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Chart 1: The median of the number mushroom poisoning cases and the median of average daily rainfall

In Si Sa Ket province

Table 3: Descriptive statistics of average daily rainfall volume and the number of cases: Hand foot mouth

disease, Leptospirosis disease, melioidosis disease, and mushroom poisoning disease

cases
Descriptive Average daily Hand foot o o Mushroom
- ) Leptospirosis  Melioidosis o
statistics rainfall volume mouth . . poisoning
disease disease
(millimeter) disease disease
Average 123.00 103.00 25.90 21.00 20.50
Median 79.60 28.00 17.00 19.00 7.00
Standard deviation 128.00 234.00 30.10 12.90 31.60
Variance 16384.00 54756.00 906.01 166.41 998.56
Minimum 0 0 1 0 0
Maximum 543 1442 172 62 154
Shapiro-Wilk W 0.866 0.438 0.723 0.927 0.680
Shapiro-Wilk p-value <.001 <.001 <.001 <.001 <.001
1ntoxa (Tabel 3) Aad oxdutdvaiuy Fuug Ui eulsafivainiia lawandly
1A sgIuYeIUT Ui 18TuLRd 818 By fB (Chart 1) Fslugngguuidnuugthesadeuiiiugs

123.00+128.00 Iuwugtheriuseiou lsailawinun AT
103.00+234.00 13pdvy 25.90+30.10 Tsauidoeslnda
21.00+12.90 waglsAliwarnin 20.50+31.60 N5éil
AfseguvesUTalusTued sseifounas
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{14 0.603 (p-value < .001) vugA VS ustety
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v o

HodAysana fauanssiazidealu (Table 4)

Table 4: The Pearson correlation coefficients, the 95% confident intervals and p-values

Average daily

cases

The number of cases rainfall volume  Hand foot mouth Leptospirosis Melioidosis
(millimeter) disease disease disease
0.326
Hand foot mouth —
. [0.113-0.510]
disease
(0.003%) —
0.208 0.021
Leptospirosis disease [-0.013-0.411] [-0.201-0.241]
(0.065) (0.852) —
0.200 0.263 0.042
Melioidosis disease [-0.022-0.043] [0.045-0.458] [-0.181-0.261]
(0.077) (0.019%) (0.712) —
o 0.603 0.218 0.051 0.203
Mushroom poisoning
Ji [0.441-0.727] [-0.003-0.419] [-0.172-0.269] [-0.019-0.406]
isease
(<0.001%) (0.053) (0.653) (0.073)

The figures in [ - ] were [ Lower - Upper] 95% Confident intervals

The figures in () were the p-value

* Statistical significance at the 0.05 level

ANFIATIZNNITONNBEAEFILUUAIB bt
LAZAILUUNIUINAU WU L BANAUALAUS U e
[ d' = ) (% t4 .
F189URA 518 UL TUAILUTA Y (Average Rain)
o b2 1 [~3 U ¥ a A
LLazmmuQU’mLmaﬂimﬂumuﬂsmmm SURTHIR
o FZ = a <
mmu;ﬂﬂ’saiamwmau‘f,mwwmmm (Mushroom)

A v o w a

NAWVURTYEIAYN DR wazfuuunIuuauiian

dudsgansnisimunganign (R?) i 0.536 uag

s
a a

duuszdvivosdnvuiidvdrAgyn19adf p-value
<.001 A9UANININTULUUIIEI1UVBY jamovi
wazdeafuansly (Table 5)
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Table 5: The negative binomial model output from jamovi program GAMLj Module for the monthly

mushroom poison cases and the monthly average daily rainfall

Model Info

Info Value Comment

Model Type Negative binomial Model for count data

Call glm(er).nb Mushroom ~ 1 + AverageRain
Link function log Coefficients are in the logly) scale

Distribution Negative binomial Rare event with overdispersion
R-squared 0.536 Proportion of reduction of error
AlC 537.778 Less is better
BIC 546.886 Less is better
Deviance 88.747 Less is better
Residual DF 77
Chi-squared/DF 1.148 Overdispersion indicator
Whether the estimation found a
Converged yes solution
Model Results
Loglikelihood ratio tests X2 df p-value
AverageRain 102 1  <.001*
Parameter Estimates
95% Exp(B) Confidence Interval
Names Estimate ~ SE  exp(B) Lower Upper z p-value
(Intercept) 2.298 0.125 9.95 7.86 12.76 1840  <.001*
AverageRain 0.012 0.001 1.01 1.01 1.01 1260 < .001*

* Statistical significance at the 0.05 level
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Chart 2: Negative binomial model based on average
rain (millimeter) and the number of

mushroom poisoning cases
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