a 7 v s
UNUSAURLU

a o [ % [ % o 1 [ %4 o LAl a
ﬂ’]‘a"JLﬂﬁ’]%ﬁﬂ’)’]NﬂﬂquﬁL%s‘]ﬂHﬂiNL’Jﬂ’lizﬂ’)’mﬂ“}ﬂﬂmﬂjuﬂU‘Q’]u’JuﬁdﬂQﬂIiﬂﬁ]ﬂ
\daladaansiagtluianatgaind 5 1 aaudadyusll dszmdlne
A Time-Series Analysis of Rainfall and Respiratory Syncytial Virus Cases in Children

Under Five Years Old in Pathumthani, Thailand
a7 Inyadasr, Answam Agneas*

Manatsri Paibulsiri*, Phatphitcha Kruthangka™

UNARNEa

Tsnsinmelafannfiaad (RSV) Wulsafameananumalandrdnyluanangdeanda s 1 wanevinliiinlsnguusa

o

finsundszunludangeuuasdutlywniisndrAyresssuuaissniqauasiAs giaresnsauaia

s s a o A a IS e e A ! o o O L a d”
TisraeRnUldse: edia s nduriusiieeynsunatsendedfunasum aduiuuaugielsasame
Tafaenfieadluinengsnnda s I sondadinssinansenuiandnaesnfunneluseduaudihalsnfinigelafaans

a o o =
Rl mmm'ﬂnuﬁm

a

A834e: Wunsdnseynannaddunadeunas Inglddeyayfagiaesdieaeadusend 1eiun 3o Jguieu

al

a -

119 30 AuEEU WA, 2568 (39 93 41) uazdayatFuneluaindayagieiniAuazgnfeninenesaefinIsugn
AAIzIeYAMIADATINITUI NIDANBE LLUNIWIMNTIAY waria1suINaNsznURA T 189151 el use
Auaugtheensiaan

namsAne: arusugielsafindalofaenfiaadludos 93 Juniiudeys Nauiudihuenfieaiieds 2.13 e

a

o = o o & ° ¥

fadu nansEnuaInu e useduluduintlunn (lago) uasuasdumnn 3 Ju AAMNANAUSLITILINALA IR LE

1
°

Andalafaenfleated e Nid Ay 1eadAnseaL.os waziluuuuanaeanaumnnzangeat 9liad1Anynia
aaa o v @ ' oA a X a a | v o X a & o - aa

atANgzAL.05 uanliiiudann o Ysunnuelumiina 1 afmns azdanaliduaugisefinmge lfaenfieadn

Arantanfldlscunnfanas 4 ludufidunn (IRR = 1.040, 95%Cl: 1.02-1.08) uazilszunmuiasas 5 nasiunn 3

T (IRR = 1.050, 95%Cl: 1.02-1.08)

ag1l: naansHa liiud B aduiuntisuladanensaldrAtysieniainlsnfinaalafaensiead uazanis

IdudayasivayulunisnunudnssSuasrisa A INFaNT 899 ULAN 51 TUQTUATINNIAINITAILANNIS

wniae teaeinallsy@nsnin

AdATY: LAnangAngn 5 1, Ysunnuely, lsrfinidelafaensiesd, aynsuinan

* mﬁm‘ﬂrﬂmzwmmaﬂﬁfﬁm§uﬂﬁmm§ﬁﬂnmﬂ

* Lecturer, Faculty of Nursing, Pathum Thani University

Corresponding author: Phatphitcha Kruthangka Email: phatphitcha@ptu.ac.th

Received 25/11/2025 Revised 23/12/2025 Accepted 07/02/2026

9174190 1SWANUIGININTNTY NVITNEAEIDUUNY 171 14 aUUil 1 8n3IAN - AN 2569



ABSTRACT

Respiratory Syncytial Virus (RSV) infection is a major respiratory disease in children under five years of age,
as it can lead to severe iliness, exhibits seasonal outbreaks during the rainy season, and represents a
significant public health concern as well as an economic burden for affected families.

Objective: To examine the time-series relationship between daily rainfall and the number of respiratory
syncytial virus (RSV) cases among children under five years of age, and to assess the lagged effects of daily
rainfall on RSV incidence in Pathum Thani Province, Thailand.

Methods: A retrospective observational time-series study was conducted using secondary daily RSV cases
records between June 30and September 30, 2025 (a total of 93 days). Daily rainfall data were obtained from
NASA climate and meteorological databases. Descriptive statistics were used to summarize the data, and
negative binomial regression models were applied to analyze the association between rainfall and RSV cases.
Lag effects of rainfall were evaluated to capture delayed impacts on RSV incidence.

Results: During the 93-day study period, the mean number of RSV cases was 2.13 cases per day. Daily
rainfall on the same day (lag 0) and three days after rainfall (lag 3) showed significant positive associations
with the number of RSV cases (p < 0.05). The fitted models demonstrated good overall fit (p < 0.05). Each 1-
mm increase in daily rainfall was associated with an approximately 4% increase in the expected number of
RSV cases on the day of rainfall (IRR = 1.040, 95% CI: 1.02-1.08) and an approximately 5% increase three
days after rainfall (IRR = 1.050, 95% Cl: 1.02-1.08).

Conclusions: The findings indicate that rainfall is an important environmental predictor of RSV incidence
among children under five years of age. Incorporating rainfall information into surveillance systems may
support early warning, preparedness, and the timely implementation of public health measures to control RSV

transmission in local settings.

Keywords: Children under five years old, Rainfall, Respiratory Syncytial Virus, A Time-Series Analysis
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Table 1 Meteorological stations in Pathum Thani Province

Station code Station name Location Relevance

BCKO004 Khlong Lat Bang Yao 2 Khlong Luang District Located near Thammasat
Monitoring Station University

BKK013 Khlong Rapi Phat Junction  Nong Suea District Located within Pathum Thani
(South) Province

BKKO015 Khlong Hok Wa, Lam Luk  Lam Luk Ka District Covers densely populated
Ka (Khlong 8) community areas

BKKO017 Khlong Chorakhe Yai, Wat  Bang Sao Thong District (near Close to Thanyaburi District

Si Waree Noi Pathum Thani boundary)
BKK021 Khlong Lat Phrao, Wat Adjacent Bangkok—Pathum Located at the boundary between
Bang Bua Thani area Bangkok and Pathum Thani Province
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Table 2. Descriptive statistics of daily respiratory syncytial virus (RSV) cases (cases/day) and daily rainfall (mm)

Daily rainfall (millimeters)
RSV cases (daily)

Lag O Lag 1 Lag 2 Lag 3
Number of days 93 93 93 93 93
Mean 212 13.40 13.30 13.20 13.10
Standard deviation 4.09 13.00 13.00 13.10 13.10
Variance 16.70 170.00 170.00 172.00 173.00
Minimum 0.00 0.00 0.00 0.00 0.00
Maximum 27.00 62.30 62.30 62.30 62.30
Shapiro-Wilk W 0.56 0.85 0.85 0.85 0.85
Shapiro-Wilk p-value <0.001 <0.001 <0.001 <0.001 <0.001

v 1 o a
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(Spearman's rank correlation) s¥udnaauaugthalsafamelifaenfioadsaduiulfunnelusmedis lag 0 - lag 3

Wuq1 wansenuandIuinsuseduluduiilunn (lag 0) wazuaselunn 3 du (lag 3) HAuduRUsI3suanty

o o aa

anuugihefngelafaenfieaied 9ldedAyn9atAnseA.05 (r=0.32, p = 0.002 UaY r=0.29, p = 0.004
o o dl o o = o/ o 6 o o L2 a dgl o 6 = 1 =
ANAIAL) LU IVAINWAN 1-2 41 (lagt uay lag2) Aavuduiusiuauaudihefngalafaenfieadednaluld

o a

Wad AN NADATNIZAL .05 (1= 0.16, p = 0.136 WAZ 7= 0.14, p = 0.178 AMUAFAU) AINNANITAUATIZHAINIID

astladBunaudunnnludwaaasy (lag o) wazdFurnsduluduinnnieunsin 3 4u (lag 3) iudaanana

]

=) o a o

ANANRUSILNaNA WLt e AndelofaenfieatateilidAyneadiAngzAu .05 Maazidun Table 3.

Table 3. Spearman’s rank correlation coefficients between daily RSV cases and daily rainfall in Pathum Thani

Province

Number of daily RSV cases
Daily rainfall (millimeters)

Spearman’s correlation coefficient (r) Strength of correlation
Lag0 0.32 Weak
Lag1 0.16 No correlation
Lag2 0.14 No correlation
Lag3 0.29 Weak

3. WanansauANgn AN M lunnsBausuwuuanaeaiaAad3unniusadulutaananiuansnei
1 o dl Y Y a o dl o [ =
wuduuuataesilddeyaliunaluludundunn (lag 0) uarnasdunn 3 41 (lag 3) HANMNIZANTA

wusA1aa9 N NN In AR war lFNadnsNANILLUAN A9 11uT99108181 T84T BUNEANNINNITEN

¥ ¥
o o o a

weutuanaadldanuanadamdn il (1) WefiansanAipuanisnluniseatunedaa (goodness of fit) Tneld
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A1 Deviance-based R? WU1UWLLANA8Y lag 0 4az lag 3 A1 R? zgﬁiqmwhﬁu 0.11 Fethdinuuusraesieaes
aansnesLnzANilslsressudilnalsafadelaiaenfieatidinnigaidlen feuiisiuuusasday
FaAuUuAnaad (2) n1rdsziiuAINNmNNzaNadLULanaadlangldinaainnsdnaaniuwma loun Akaike
Information Criterion (AIC) Wa¥ Bayesian Information Criterion (BIC) NUINWLLANAD lag 0 Az lag 3 Hpn AIC
(335.79 uAT 336.03 MNANAL) WATAN BIC (345.38 UAT 345.62 MNANAL) ﬁil"rﬁzgm earfeuinuunsiaesisaes
ﬁmmmm@m’ﬁmmmmwdwmmmmmiuma@“ﬁmﬂﬁm@meqwsﬁu%’@ummLmuﬁi’mm e ey
LS8 l1E9919878Y (3) HANNINARBLANNNIMEN ENTaULILA Ao TaesINAEAE Log-likelihood ratio test
WUAWLILANA8Y lag 0 WAz lag 3 JAN X2 Wi 10.90 wag 10.60 ANNATAL FauAnAnganiAadN (null model)

o

ag i dud1Atyn19anANIzAUTaandn .05 (p < .001) uansliiudnuuuataesanaalannuaiuisnlunng

1 o

N I3 ° Py ya = = | S o o 4 = e = =
'ﬂﬁll’?‘f;lLL@&V]’]H’]E@’]WJHEJ"]JQ‘EILLQﬂﬂ"J’]INLﬁ@‘V]VLNNE‘lQLLﬂﬁ‘@@ﬁ‘t@ﬂ’]\‘muﬂ@’]ﬂm WAy (4) WWanNasuANdNLlssans

10960uLsBasz lugtlaesdnandaugiiinisal (Incidence Rate Ratio: IRR) wuduunanaesi ddayasunneiuly

al
¥

Fuieluan (lag 0) uazuAsHuAn 3 54 (lag 3) wangANANRUTEsUanAuA Ul lsafinige lhiaenfiaad
g ATYNI9ATR (p < .001) Imﬂwudfmmﬁ'uﬁummﬁmmdum 1 H0BiNAT RAT NN 9w
mﬂqﬁﬁuquﬁﬂqmﬁmmmim’ﬁﬂixmmé’fam: 4 Juduielumn (IRR = 1.040, 95% CI: 1.02-1.08) waziszanusas
ay 5 uagelumn 3 31 (IRR = 1.050, 95% CI: 1.02-1.08) 2eiazidens Table 4.

Table 4. Negative binomial regression models of daily respiratory syncytial virus infection cases (counts) and

daily rainfall (millimeters), Pathum Thani Province.

daily rainfall
Model Parameters
Lag 0 Lag 1 Lag 2 Lag 3
Deviance-based R? 0.11 0.04 0.04 0.11
Akaike Information Criterion (AIC) 335.79 342.64 342.68 336.03
Bayesian Information Criterion (BIC) 345.38 352.24 352.27 345.62
deviance 87.22 86.65 86.51 86.93
residual DF 91 91 91 91
chi-squared/DF 1.54 1.38 1.16 1.03
converged yes yes yes yes
Log-likelihood ratio tests
%S 10.90 3.26 5.03 10.60
df 1 1 1 1
p-value <.001 0.071 0.025 0.001
intercept
IRR 1.3 2.01 2.01 1.82
lower 2.58 1.43 1.42 1.30
upper 3.39 2.92 2.92 2.60
z <.001 3.82 3.82 3.39
p-value 13 <.001 <.001 <.001
rainfall
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IRR 1.04 1.03 1.03 1.05
lower 1.02 0.998 0.997 1.02
upper 1.08 1.07 1.07 1.08

z 3.41 2.12 2.31 3.63
p-value <.001 0.034 0.021 <.001

4150l (Discussions)
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Uagf (Conclusions)
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