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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% CI: 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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= 1 a0 a a [ :’/ ‘4! v U ! 1 v
arlul ﬂ‘t‘rm:iﬂﬁ‘;‘i“]WEVLN@NNWM?LL@?JNFN’]Nﬂﬂﬂﬁl@%ﬂﬂﬂﬂ?\i Fennsnazyiauddsunudululsazdasau

aziireanindiasaiy uidaouulslsmugauazlidullaunisuanuasilng seazidan Table 2.
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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 0 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

2. NMTATITHAINENAUTLT KU (linear correlation) AraANdNUszAnTanduiusaead e fuuy
(Spearman's rank correlation) s¥udneauaugthalsafaie lhiaenfioadsaduiulsunnelugmedis lag 0 - lag 3

WU4N BansenuanUFua e duludundunn (lag o) wazuaseumn 3 U (lag 3) FAuduAusidauInty

° o aa o

nuugihafnelofaenfieaied 19 lie g ATYN9atANIEAL.05 (1= 0.32, p = 0.002 UAT r=0.29, p = 0.004

o o dl o o = o/ o 6 o o L2 a dgl o 6 = 1 1
ANA1AL) TuanseiIndaunn 1-2 44 (lag1 uaz lag2) HAdnduiusivauaugihafndelofaenfiaaiadnelid

o 0 o

WadAYNNATANTZAL .05 (= 0.16, p = 0.136 WA r= 0.14, p = 0.178 MNANAL) AINKANNTIATIZHAINTD

o

ga3tlad13unauuinnludumeanu (lag o) wazd3unauduluduinnneuntin 3 34 (lag 3) Wutaanana

]

¥
aa o

AMANAUSTUNaRNAwudiaRnda lafaenfleadetslitidAnyneadAnsyay .05 9eazidan 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

d -  omad o . . v q o e
3. WeaNaranAngdan Il silFauiaunuuanassnaAa dsnnadtlusadulugaananiuanseiy

. . da v - o o . . -
wudkuuaaesn lideyadsuineluwluduniunn (lag 0) waruasdunn 34U (lag 3) HAMINWMNITANTRS

wUDA1Aa9 N INIIN TN AR Az lFNadNENANILLLAN A9 11T 9198781 T8RN LN ANNIUNI AN

©

o o o

o % a’l’ = d‘ = 1 a v . ¥
YBILLANADI AR NUANFITIR Fatd (1) Lu@wqwmqmmwmmm‘l,uﬂ’]iﬂﬁuwmmﬂ@ (goodness of fit) Toe)ld
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AN Deviance-based R2 WLILLLANA®4 lag 0 uax lag 3 1A R? gefigatiniy 0.11 F9e@duuuanaeviaans
ansnasunsANulslmurasauugialsnfndelhiaensfiaad ldungalanTauiiauiuuuuananey
FIRWLUAA84 (2) n17UsziiuArnuwnnzantaduuuanandlaaldinauainisdnaanining taun Akaike

Information Criterion (AIC) was Bayesian Information Criterion (BIC) NUIWLLANABS lag 0 ae lag 3 A AIC

1 1 v
= = B

(335.79 LAz 336.03 AMNAIAL) WATAN BIC (345.38 UAY 345.62 ANNANAL) AINEA TIATBUIIULLANABIIIASS
HAuannanuNIzanszdnannatNnn lun1sesuiedeyawazaandudauesiunanaed iamauiy
LLUUANA84 1UT29198181 (3) HANIINARALAMNINNIZANTBILLILANABIALINAIEAT Log-likelihood ratio test

WLIULUANA8d lag 0 LAz lag 3 A1 X2 winriu 10.90 Uaz 10.60 AN TeuansAna1nTueaadng (null model)
a1 ldud1Atyn1anRnIzAutanndn .05 (p < .001) waadlFidiuduuuanansaenalalanuaiunsnlunig

a ° ° ) v A Ao a i Ao o o A a o a
asunsuazynungauugihalaand  lunan lLisaulsbascenaliudAty uaz (4) ieNa1sunAdNLsvAnd

10960uls8asz lugtlaesdnsndaugiifinisnl (Incidence Rate Ratio: IRR) wuduunaaasi ddayarsunntul

al
[

Fuitluan (lag 0) uazMAsHuAn 3 54 (lag 3) wanspNANAUsIEsuanAuAwaugihalsafagelafaansiaad
gl d AN 9adia (p < .001) Immwm‘mWiLﬂ'uﬁummﬂ?mmﬂunﬂ 1 R0BiNAT RANENAUETUN oY
ﬂjfaﬁmquﬁﬂqmﬁmmmim’ifiﬂi:mmé’faﬂ@x 4 Juduielumn (IRR = 1.040, 95% Cl: 1.02-1.08) wazlszuniias
ay 5 ualumn 3 3u (IRR = 1.050, 95% Cl: 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
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rainfall
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

Ja15ai (Discussions)
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anwnsiinulives ludeyasuansisuguuazszuining nsinasiiduiidamunzanndiuuudiaesiees
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asU18ANANTUS I BN BuazawIuge Tsafada lafaanfiead uanangaingd 5 T wudnifunmn
duiiadu 1 Fadmnsdauduiusiunisiadvassarwudils udasnaiiudeandn 2 5u dssunnifesas 4
4 v =2 a - . o o v 5
T9RAAARRITLNITUIUNIIALUAUBTNTIINUUAZ N ANTTNNEUAIN T Re L aereefadeFauanden
nisefidmenafinanaanimnaiuayunislfuuudnassiilutsunaeanisdissdadanensniuaznisangueay
sruvansrsugalusrAununetemanzan Inanisiiaany IRR v adwslandaRuuaraINIIndatLaue
o v = o o v = = A oA o P
wuanglunisdpezannnanisnaudlesiy wazatiuayunisin duladaulouneveulieiugeanaing

o ] Y o= = a
ﬂ']"lllL@ﬂ\iWﬂﬂq?izuqﬂmﬂﬁiiﬂiu’ﬂuqﬂmim’ﬂﬂq\jwﬂizﬂﬂf]ﬁﬂqw

Uagf (Conclusions)
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ATNULAIARINS (Body of Knowledge)
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