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RELATIONSHIP BETWEEN THE HAND-FOOT-MOUTH DISEASE
INCIDENTS AND METEOROLOGICAL FACTORS IN KHON KAEN
PROVINCE

Suparus Utsawapontanapat*, Vadhana Jayathavaj*,
Phawat Kaopattanawan™, Pissamorn Kongsin*
ABSTRACT

Hand-foot-and-mouth disease is an infectious disease that is very common in
children. Most of the symptoms are mild. Germs that cause hand-foot-and-mouth disease
die easily in dry places and heat. Therefore, itis related to meteorological factors. This study
aimed to study the relationship between the number of HFMD patients and meteorological
factors in Khon Kaen Province. The secondary data of monthly, statistics including the
number of patients with HFMD and meteorological factors of Khon Kaen Province between
2020 and 2024, were collected from the Bureau of Epidemiology, Ministry of Public Health,
and the Upper Northeastern Meteorological Center, respectively. Data was analyzed using
descriptive statistics, Pearson’s correlation coefficient, and the generalized linear
regression models.

The results showed that there is a moderate correlation between the average
amount of rainfall and the monthly average number of HFMD patients, the Pearson
correlation coefficient was 0.439 (p-value <.05). The generalized Poisson regression model
and the negative binomial regression model that best fit the data included only average
monthly rainfall as the only explanatory variable, the coefficient of determination (R?) is equal
to 0.363 and 0.293, respectively. The generalized Poisson regression equation:
y=exp(4.531+0.185x), where y is the number of HFMD patients, can be explained by x as
the average rainfall. When exp (0.185) is equal to 1.20, then the number of HFMD patients
will increase from the average by 20 percent when the average rainfall increases by 1
millimeter.

Keywords: Hand foot mouth disease; Relationship; Meteorological factors; Khon Kaen

province; Generalized linear regression model

*Faculty of Allied Health Sciences, Pathumthani University

o

917419NIAAUIGLIAINTNTI NNITNEAETOUUAY 17 12 aUusl 3 nangrAx — e 2567



~ 283 ~

NANAIUASLUANA (Background and
rationale)

Tsafiatiindan (Hand, foot and
mouth disease - HFMD) iilulsAfni@a N
arwmpaInniRadenguewnelslofa
awn pang1la5a A16 (Coxsackievirus
A16 — CA16) wazitauinalslafa 71
(Enterovirus 71 — EV71) WUNIN AN Wel
fAgnunsaiialuduuazdlng) a1nisiny

) ANy @ P
o wu A4 1Suunaluln uasliiuaun
A v v ] ] = 1
Ha i1 wavAu doulugiaszlainisly
JUUIILATAITAAILEY UAaalaInIg

X4 . .
TURIININTY 1w Eauanesdniay 14

ANDIBNAL hardunIneaallale’ el

E

' A ¥ ¥ v =<
pradelunuisuasiaun ngANTail

al

N S (I \ \ aa
arusnd 1 Tmedld waninaglunng
X A o~ o o & ,
ANINTUNTENATIAANAILNARHLTRAE DY)
TAununanedy ﬂﬁiﬁﬂmtﬁﬂmqﬁ@mdﬂ
ade o o -~ 4 2
15 T NAINTAANLT WLNNTAALTRIEDY
FUANFONAU WALETINUNITUWNTTZUA
atvsaillasludaenguuisuazggien
Faustl W.A. 2555 auDaTl W.A. 2556 T4
Wudqanlddnfdrnsuniaialsadawin
thnlutlszmelnanaznunisszuna lugag
gadu n1sAnw18nEnaTeIg gl
g . - o o
ANNTY WazenIIN1TnalsaNawinlanlu
= o
WWaanqnelan UszinAdnsnsuigilseaau
A% FIWAT WA, 2556 D9 W.A. 2560 WA
grunnigennliguinnisalaaslsadiawin

UnanasaenmaEg N@?I@\'iﬂﬂ]’]ll%uﬁh

917817NIIWANUIGININTNTY NUIINEAETDUKNY

%
o s a K

atpn1rireelsAnanaanae WAAZNNTL

]

a

P L ay I~
WaANNTUNUTaas 60.5 Taanguuna

El a

o -

LAZAMNTUNUN U NE AT AagURAN1T0]

]

A v !

1adlsadatinlan dayaiuan i

o ' o

AITHANADYABNIINBNUINAENT AU

<

a

A15190u4° HANNTANEINUIN QRN
ANIA TLEZNAAILAR ANHIEIAN LAY
ANTHAULITEINIANNANTEN UL 19N

o o ' s o«

o Y 4
uﬂmﬂmm@@ummimmmimu@Lmﬂ'm

fadugaiioninen laun quugiieday
ANRALAINNNABINIA AITNTUENANS
F0ElY LAYITZIAN LA LAANBNENA
] al o o o 1 Adl A
atsldadAyAanl At TaslsAie
windanlurdesnanelan n1sAnw
) o Ao a a
LALALLEIN N3N UNH s @nEnInAag
T umsnisansulsataindniAnilana
Haulaanmwainialuiasnn’
1171 AL LUNNDADBENIUINLT
a1l (Negative binomial regression model)
o o A 1 v d‘l QI U 1
ANVTLNITIADUANULN LNBLTNAWNITUNST
A £ £ = al
srupaealsaleindinlumwany Inad
Fauwlsmeuduas (Response variable) A
Wuanuaudiagluusazaiuianiusn
wise3U1e (Explanatory variables) 7itilu
ANALUBIAILLIAN NI EAAwLUNIg
aanaailads (Poisson Regression model)

o

varuaugilaadiamndinszndned a.a.
2008 D41 A.A. 2014 A119 143 1Hag 1u
dszinaansnsnuiglsranauau wudn ies
A X = o o oa

AN NN AR LGUTUNAINANRUSIT

o

17 12 aUusl 3 nangrAx — e 2567



o o A 9 7
aufUEnIIANNULNTealsARawnlN
' a L IS ¥ =
waznudngianisadgtloadaiiidini
AYINANNUS AU UM RN B 96N
uetnenin®nis@nen uduiug
o A A v o a
uaugtqelsaiiaminlniugungiiuay

nﬂ’l 9 v Y as Aﬂl =
AMHTUANNNEAIEITDUNTH L"J@’WILN@\‘WSJ

a

0

(7

ntany Uszinaglu tnalddayase
&Uaifll m.A. 2000 D91l A.A. 2010 LN
o LA A v al d? 1%
uugtaalsaliawintniinauiesay
11.290 7 e9ATaT AN gIu)A1ade
¥ J Xy 5
WINTY waz TWiReaY 4.7 N °) Feuaz
1.0 NAMNTUANRNS NN
Uszalnafisnaerunianainanl
2INIAANUENBINTNYATENING ' N
AnsnupNduiusTadtgAlanine
o 4 v A v o d’l d’
AuanuoudihalsatawindnlussAunum
UAIAZATNNTONIUUANIATNNTLIBNTTUAN
Reulaaninainialuiesiulsanniamils
anataaungiaelsaiiaindnaess
QUNINTN 7 32u319T WA 2563 TaLhau
Aoan WA, 2567 Aandnneuunuiigtlon
Wududu 1 1leAnauandilaafud
iledeangn 649 aulull w.A. 2564 uaz

NNNgADa 3,289 Aw Tull w.a. 2565

ar

mqﬂszmﬁmmmsﬁnm (Objective)

dl =2 [ g o
A ANHIANANAUSTENI AU

a

fARULNINEN

99

drlaalsaliawindniuilads

Tudsudnuauny

~ 284 ~

917817NIIWANUIGININTNTY NUIINEAETDUKNY

A8n19ANE (Method)
sduuunisAnE (Study design)

o o

N9 L ENEAUANAUS (Correlational
research design)
UsedinsuasnguAIaen
(Population and sample)
° A A v o o
nungthalsaiaindinaesdsudn

YAUWNUW W.A. 2564 N9 W.A. 2567 LAY

ANENINNIELADUIRININT A

a

¥
183)A9
TRULTIU W.A. 2564 D9 W.A. 2567
1AsaINa blun1sAN®N
wUuuindeyaaunsuiann e
o L A 4 ¥
auaugtaalsaliaindinuazdeya
2 NENING1VBITINTATBULAL W.A. 2564
D4 WA, 2567 4119 36 Lhaw
ANANTTUUN UATADANIINAGBUNIT
N9zaN828359LLl3 (Shapiro Wilk test) N3

P

AW ANAUNUS LN TAU UTa

N o

o o '3 = o 1
anduiusadafununsaindqudsluiinng
ngzanaLuULng

N33R EAF LT 9L uelaia
(Generalized Linear Models) #2862 kU
n17aanagdage (Poisson Regression

AN o a =
model) NTUA LI UANAIHAN AR
WinuAKuleteau (Equidisperion)
AaunN1gFaLLLNNTaAnestlene

Y faulsmavianes vide faulsmny

H adnadnanssaudsnasiauas

un 3 nangiAN — U 2567



~ 285 ~

nnsnszanauuuilaTe ANLaREAY

WwinAuA Nl sUsau
X faudsedune vige dawlsaasy
p=0+BX a0 adnanadauds
e o A S B
AAUAUBYINALANAINLINIANARY  Win
[PURIT -
299 X 1inel TINTULAIFGNNITOADDE LTS

ungalaesiald # enamnauls
A9 ANNN7T log link 4 MFLANNNST

1028 TNIIANNSUNIITUA UL AL 8L

i

log(u) = o+ fBx

e €a+ﬁx — eu .e,B.r

sy drdudszang P v wAuel

v

U A v U o= o A
HINNIMUTAUDLNINAULNAITNUNEI AN

B=0 e’ =1
| - o VL.é’ o X
ALRALARIAALLTRALANaY aUAY
B>0 ef >1
. o A
ARG LUTADUAUAIANTI € 0

gng € B <0 0<e’ <1

917817NIIWANUIGININTNTY NUIINEAETDUKNY

ANBALUDIAI LA LA UL A

e’ g €

nsiAqulsmauduesineiy
wilstsaunnnndnvteiaandnAnieds
(Overdispersion) az L LULN1TDANeY
Tagaifeiall (Generalized Poisson
regression model) Y138 FaLLUN1TOADAE
N3unaL (Negative binomial regression
model)” Saanunsnlszunanadanlu i
gamlj - General Analyses for Linear
Models in Jamovi 2.6.6'*

Ansidensutlsasunalaedsifim
il 98 mazuuu%umewu (Stepwise
Regression)

sl iauuuingiaisainain
FuilszAnsanduudiflesdussndnei
u,ﬂ‘;?fa%mﬂﬁuﬁqLl,ﬂim'au@ufa\iﬁﬁﬁ’]qqqm

ANNANAL AT NANNURIE N 32 END

a v !

p 109FutlsaB LN AT AiTiaengn .05
Toimsag/lusauy s fAndisz@Ananis
ANUUA (Coefficient of determination - R?)
liamnas ANadA F lunmageusauuy
Tmeis9u (Overall Model Test) d1%5un1s

DADOEIINLLLLAURAIIUAZANATIA lAd

2
waas (£ ) lun1smageausnsdiuniay
naziduaaniina (Loglikelihood ratio

tests)

17 12 aUusl 3 nangrAx — e 2567



~ 286 ~

nsiusILsINTaYA

o

anuugilalsafiawindinaesdanin
gaunAwfusuulng s AU
T .M. 2564 D4 2567 AINTLLLIILGUNNT
Wsedslsm 506 411Ngzu1AaNEN NI

ALANTIA NITNIwasITUgY "

a

fa3agaleNINe1212939udn

o« a

auLNUNAINANHARL AR NINEINA
o a A '
Azduseniasavilaneuuy (veuwiu)iy
dayaiafnseinenl w.A.2564 fe 2567
Usznaudag ATINNABINIALRAY 8 19a0

(animunania - Hpa) @qmuqﬁmmmaaﬁ

(RIANTATEA) ANNTULAASY 8 1940 (508
m)ﬂ?mmﬂum?}'ﬁ ({N) (A ndeya
IafuiunledgAeIAew) Lazinszie
(na.)'™®
nMs3AsIzvitaya (Data analysis)
afANIIOuUN dutlarAne audusiug
&y uaznisnaneaaialldas

Tsunsndniagy jamovi'®"’

a v da a 1w 1

NITANNBANTNANAIDEN

Q

v
a e o U

nsdailddayaauindiloalsnile

a

v o [ 1
Windnaegasninaeuknuingson 1y

a a

ByaNAANTIINIIULADUN LN LW FlD

e

ansnsnuzlaensensaeansisniga’ ladld

¥

o gy oo
ayaIEyARANaINI T ALdauNAL LU

yanats o 1 Tl diugle o dudias

?

917817NIIWANUIGININTNTY NUIINEAETDUKNY

Wusaymns Aglild “lasansideluaw”
AINLUIENANMNTINENANTAAS (389 LUD
UuRduivinsenisnldidrdannsiss

lumu w.A. 25651

NAaN15ANE (Results)

annsdszuaanainuaugtlaelen
= £ o o 1 Y v
Havlnwesdsudaveuuniuinglddays
F1ELADY W.A. 2564 D9 RIUTAN 2567
. o vy
AU 44 e auaugthaiugananlu
& = o Y
waunsngiaxllaundamanudianas
Aalgnd lumnT197 1 anisidTunnsluas
WingaluheungEnIANauniagagaly
A o £ =l o
WwaniunauudanadluAauRa AN AT
wanalumnT9R 2

d oo an d o

Warhdeyaadfleansnginauaiuau
diloaTsafiaintinannnnged 1 uay
Funnuelulafdeannmniaein 2 Nnasig
wunRduAuansunINWg 1 nudianuu
duoslendiawindindaouduiusiu
Bunnseluldluirnnaneaiu

oaa . » -

AratanssouunawIugilalsnile

Windanuazsontsantananan tawn

13U NURAL ANNTULRAL AINNA
aNALRAY gruunTief uazUTTIVE

waAelumA13799 3

17 12 aUusl 3 nangrAx — e 2567



~ 287 ~

450
400
350
300
250
200
130
100
20
0

POPPRP TITEL bbbk ""o....Q

F (\.'e;- &*
* imurihaTsaflamhniads (51e)
o Utnawwady (o.go 10)

* .\?‘;b. .R\Ei\' %‘.b. {\‘?\. é‘.‘t\. (\9' $§\. -e:;b. 6‘;\.

Wi 1 AnwudilasefsuazfiunulueasmanoussdATaUIiy

A15299 1 abAauugihalsalawindin (s:a) Aaudnaeuuiy

. WA, anAsELau
Aau : - —
2563 | 2564 2565 | 2566 | 2567 | mgn | qeqe | edn | Whugau
.. 27 89 5 52 109 5 109 56 52
], 40 144 2 57 95 2 144 68 57
.. 26 239 6 64 82 6 239 83 64
e, 4 107 3 36 26 3 107 35 26
WA, 10 14 10 24 39 10 39 19 14
e, 9 15 20 71 66 9 71 36 20
n.A. 16 14 383 180 172 14 383 153 172
a.0. 9 8 1,838 143 100 8| 1838 420 100
n.8l. 20 5 815 165 - 5 815 251 93
A.A. 235 5 128 89 - 5 235 114 109
Wl 411 5 37 81 - 5 411 134 59
.0, 132 4 42 68 - 4 132 62 55
993 939 649 3,289 | 1,030 - 649 | 3,289 | 1477 985
fouay +/- -30.88 | 406.78 | -68.68 -
\de/Feu 78 54 274 86 86

vinnee] idayaseiman w.A. 2564 19 RIAN WA, 2567 AU 44 LHa

917817NIIWANUIGININTNTY NUIINEAETDUKNY 17 12 aUusl 3 nangrAx — e 2567




~ 288 ~

A15199 2 ADAUTHNDLEIY (W) A9UTADULAY

. WA, alifseLAau

L) : 3
2564 | 2565 | 2566 | 2567 | Agn | 44 | @de | NBEgu
n.A. 0.00 0.10 0.30 0.00 0.00 0.30 0.10 0.05
.. 0.76 1.80 0.00 0.00 0.00 1.80 0.64 0.38
) 2.98 1.60 1.50 1.40 1.40 2.98 1.87 1.55
L8l 4.85 2.70 1.20 0.60 0.60 4.85 2.34 1.95
W.A. 2.53 6.60 7.20 9.40 2.53 9.40 6.43 6.90
R 5.27 7.20 6.50 4.60 4.60 7.20 5.89 5.89
n.A. 4.23 10.10 2.40 8.30 2.40 10.10 6.26 6.27
«.A. 4.72 9.30 6.50 - 4.72 9.30 6.84 6.50
n.el. 9.38 16.30 | 12.70 - 9.38 16.30 12.79 12.70
F.A. 4.88 4.80 5.20 - 4.80 5.20 4.96 4.88
W.8l. 0.00 1.00 0.00 - 0.00 1.00 0.33 0.00
4.A. 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00

vinneg] idayaseman w.A. 2564 T NINJIAN 2567 A1k 43 1hau
mee@t 3 Aradisruudihelsaderirthnuazeheniasinen i ingeuniu
| oy P ANNA -]
ANGTIA gtlog it ﬁ’i’m‘]]u pMALadE QTMQN b
1aRae (%) @A ('C) (1))
(3181) (130.) (hPa)

Aiade 129 3.93 703 | 1,009.00 275 423
egn 57 2.7 69.9 |  1,009.00 27.9 42
AifleausmegIy 300 3.96 9.16 3.38 24 0.99
GRREIB I bR 89,738 15.7 84 1.4 5.74 0.97
Fgn 2 0 497 | 1,005.00 219 0
a4 1,838 16.3 86.7 | 1,016.00 33.8 6.1

wnnewe Iddayaseinan w.a. 2564 019 nan

917817NIIWANUIGININTNTY NUIINEAETDUKNY

O]

AN WA, 2567 AU 43 1AaL

17 12 aUusl 3 nangrAx — e 2567




v o & '

AN EHANANNUTTZNI N9 U0
filaeTsadlawindniusaulsgsHananen

1 o Y =) v =
wuadn aruaugilaalsaiienidang
Fudsr@niandunusiie FAunuyTunn
tluiade 0.439 AR 0.003 Tuseauiliu
NP LAY AYINTULAAE 0.303 AN

0.048 TusZAUAN LAZHUAIINNABINTA

~ 289 ~

@AY, W1ITINE, LAz uUNaINIALaAE

LNy - 0.233, -0.101, az 0.010

o a

ANATUNNA

o

a =
AIATN

fa))

ANaN AUt LT

o
@

11NN 0.05 e Sunut utaaswa

dgl a A o a a o o c &
ANTULRALNAN U T ANDANANNUT LN T

A10.771 AN < .001 AIWARS A9 4

A1 4 AUNANNUTTZUINFLLTRaLANeILAT AT IasUNe

Foudsmeauaues |
nuLlaelan ¥ AINNA y

- . ERLIT ANTU 4| vhemme
. _ Nawintn y ANNTALLAY
Aallsagune bang (NN.) (%) (N4.)

(31¢1) (hPa)

Funnueluiaas 0.439
(W) (0.003)
AN TR 0.303 0.771
(%) (0.048) (< .001)
AHNARINA
Laae -0.233 -0.682 -0.567
(hPa) (0.132) (< .001) (<.001)
132U -0.101 0.02 -0.167 -0.488
(NN (0.520) (0.897) (0.286) (< .001)
frunniiady 0.010 0.303 0.099 -0.76 0.688
(C) (0.949) (0.048) (0.526) (< .001) (< .001)

WNNELE] ToyaTeLRaU W.A. 2564 D9 NINJIAN 2567 AWMU 43 LAY

Faaaludan19ILLAe ANANLsL AN S anduRusina A FaaaluaduRami

917817NIIWANUIGININTNTY NUIINEAETDUKNY

Uil 3 nengIAN — AleNey 2567




~ 290 ~

ALLLNTOADBLLAUATUTING NS
amneaifagaiaviall waznisonnesn?
wnay Wawdwuuinelddeyadeys
PVELADY WA, 2564 D19 NTNJIAN W.A.
2567 S1uau 43 1w Fuandlunsei 5
fauuunnInanetdunsademiiatinn
Aaulsesuieesludiuuy ua Overall
Model Test fiAnafif F2.16 A 0.226 3¢
wuusauuniildlisenadesiudaya waz
defiarsannisnanesdumseiuyFunmn
dudsuanalunind 2 wudaildn
dulszAnapainnay sruaudileilewh
110 (y) Wiy 33.257 Ao Bannshiaas
(x) aLU 1.3396 %ﬁmﬁaﬁﬁﬁmuﬁﬂqm
usruaudufinanndnuiewinfueue

Wi

AN9199 5 FAULLANNNINADAE

Fanuunisaanasiiagaiaialiuay
nMsnANBNALINALTIAe nAAaII UT RIS
-ﬂl a a dl A
NnNgA NN eI UTNN sl uRAL I LADY
Wlufawdseduneiadsqaen Taaden
Aduisz@ninasnavua (coefficient of
determination - R?) 1AL 0.363 LAy
0.293 ANHAFU AILAAIIUA1T199 5
] A o o oo
Na19ARUTNILNNLRAL AN NANANUSAL
Anuaugielsaiawindinluszduilu
NANNATNITORTUNYAYINNR LY 58
nuugthalsaiewinlnldfeuas 36.30
LAY 29.30 AMNANAL WRWEINITUTNIU
luadsuaranuautlaslsaiiawindin

AIUTAUDUBNUATNFILLULNITDADNDE

thaqiayinlusauanalunini 3

ZOIN NNI0ANDEILAUATITINY
Predictor Estimate A0A F ATA t AN R2
Overall Model Test 2.16 0.08 0.226
Intercept 20,902.49 0.59 0.557
ANNABNNALRAY -19.31 -0.57 0.572
qmmﬁm?ﬁ'ﬂ -28.39 -0.77 0.449
mqll%mfﬂalﬂ -7.51 -0.84 0.406
USsnnuduade 40.76 2.07 0.046
‘LEW?%LW_I -30.38 -0.45 0.655

917817NIIWANUIGININTNTY NUIINEAETDUKNY

17 12 aUusl 3 nangrAx — e 2567




~ 291 ~

A15199 5 FLLLANNITOANRE (FR)

FauLL nsannegtiagaievialyl N1I0ANBLUNIUINAL
Names Estimate | exp(B) | @ffz A Estimate | Exp (B) | @d@z | AW
(Intercept) 4.531 92.84 1517 <.001 4.531 92.84 1517 | <.001
snoshuede | 0.185 1.20 401 | <.001 0.185 1.20 401 | <.001
Loglikelihood ratio tests R2 A R2 A
X X
nnouluiede 0.363 14.1 <.001 0.293 21 <.001

UNIELIE WALFRULLAINTaYAT 8RR W.A. 2564 TN NINYIAN 2567 AU 43 Lhau

—~ 400 °

ﬂl o 4 LAl o) v o o U
NINN 2 LLmummiﬂim’1f-'Jﬂ?mmcluu@zmmugﬂfmimmLmﬂmmmmmmmu

fauuun1sannaslvaaian

0 2 4 6 8 10 12 14 16 18
Uhinauduiads ()

$rurunaflamatan

(5181)

AW 3 wendanisBanaslueduazawudihalsalavindndamdaneuununusauuy

Ansannastimaizyiall

o

917419NIAAUIGLIAINTNTI NNITNEAETOUUAY 17 12 aUusl 3 nangrAx — e 2567




~ 292 ~

4150l (Discussions)
oo vy o "
nsianuaugieivugennnluhau
=®K a ¥ o
nengaanllauiadannanudoanas
wAAI LA 1 aBAPRRINULTN DY
~ - = o
NanuanluRauNgBN1ANIIAAIANAY
wan lupN3IN9 2 AINANUEReNATEY
v e A 2
FendnrauunungaeuiTusulszunm
NANLABUNY HNIANDINAIUABURA AN
A =S

NAUNIILTTNIUNAILAAUAAIANTY
UszN1INANURBUNNNTUS Uaznnian
QI £ A o =R
FNAULITHIUNAI AR UNNNIRUE D
NANLARUNGHN1AN" ANNITFIULLNNT
annesilaeainldiAndullsc@nsnng
ANUUAZINIIANNITFIUULNTUINAL A9
wwanldannisnisannasilasaieialy
y=exp (4.531+0.185x) 118 y A2 911491
drlaalsalewindinaiunsnesunalasae
x A8 USu1nuinduiedas Lie exp(0.185)
Winriy 1.20 e anuaudilaelsaiiawin
{nasiinduanAeasAnluiasay 20

4 42X o4
WAL UHILARRINNTY 1 NaALNAT

Uagf (Conclusions)
ANNITFILULNITDADD YT

i lddTuunculeda g uisnasune

1AaN@15819849 (References)
1. World Health Organization Western
Pacific Region. A Guide to Clinical

Management and Public Health

917817NIIWANUIGININTNTY NUIINEAETDUKNY

o v A v o o
Auaugtaalsaiianidinuesdandn

gauwnulaluseAuunans

ARALAUBLUL (Recommendations)

1. N19ANHWINUAIUNITAN81 T4
TUNUA N19BARINNNINENTRlaNNIAT8Y
FINTATAULAUAINEN DU FZHINT
Auaugtaalusuinn valiaun9n

= ca o o
LATEINNITTOUUTI AT B9 NN 529
= y o v

WATNIILATHNANNTBNNALIReTLEqe
1e9ndasuInisas1sugulantng
MHNZAN

2. ANTANHIAITNENNUT

= 9/ ' d‘ ) v

sneaziaandgdlanviiiasannisatianin
1nazdanafasiuaINIsuansaaalsaie

winlhnRazlassdsantasuima 3 046 1

#01UzR9AANS (Body of knowledge)
adennagaiusanalanduiug

o =2 dﬁl o L7
Augaanw nsAninuauIugiloslsa

A v

A al [ 6 o/
gaindinsgineaulA T Ndu N UL

o

]8R FHYNANEN

e

Response for Hand, Foot and Mouth
Disease (HFMD). [online] 2011 [cited
2024 Sep 2]. Available from:

o

17 12 aUusl 3 nangrAx — e 2567



~ 293 ~

https://iris.who.int/bitstream/handle/1
0665/207490/9789290615255_eng.p
df?sequence=1&isAllowed=y

. Owatanapanich S, Wutthanarungsan
R, Jaksupa W, Thisyakorn U. Risk
factors for severe hand, foot and
mouth disease. Southeast Asian J
trop Med public health 2015; 46(3):
449-459.

. Chen C, Jiang Q, Song Z, Li Y, Wang
H, Lu Y, Wang D, et al. Influence of
temperature and humidity on hand,
foot, and mouth disease in
Guangzhou, 2013-2017. J Int Med
Res 2020; 48(6): 1-11.

. LiuY, Feng Z, Song Y, The impacts of
meteorological  factors on the
incidence of hand, foot, and mouth
disease in China: An interactive
perspective, Appl Geogr 2023;160:
103092, doi: https://doi.org/10.1016/].
apgeog.2023.103092

. Guo Z, Wang Y, Li Y, Zhou L. Impact
of meteorological factors on the
incidence of hand-foot-mouth disease
in Yangzhou from 2017 to 2022: atime
series study. Front Public Health
2023; 11: 1278516 https:/doi.
org/10.3389/fpubh.2023.1278516

917817NIIWANUIGININTNTY NUIINEAETDUKNY

6. An Q, Wu J, Fan X, Pan L, Sun W.

Using a Negative Binomial
Regression Model for Early Warning
at the Start of a Hand Foot Mouth
Disease Epidemic in Dalian, Liaoning
Province, China. PLoS One. 2016;
11(6): e0157815. doi: 10.1371/

journal.pone.0157815.

. Pan Q, Liu F, Zhang J, Zhao X, Hu Y,

Fan C, et al. Regional-level risk factors
for  severe  hand-foot-and-mouth
disease: an ecological study from
mainland China. Environ Health Prev
Med. 2021; 26(1): 4. doi:
10.1186/512199-020-00927-9.

. Liao J, Yu S, Yang F, Yang M, Hu Y,

Zhang J. Short-Term Effects of
Climatic Variables on Hand, Foot, and
Mouth Disease in Mainland China,
2008-2013: A Multilevel  Spatial
Poisson Regression Model
Accounting for Overdispersion. PLoS
One 2016; 11(1): 1-14. doi
10.1371/journal.pone.0147054.

. Onozuka D, Hashizume M. The

Influence of Temperature and
Humidity on the Incidence of Hand,
Foot, and Mouth Disease in Japan.
Epidemiol Infect 2011; 139(8): 1222-
1231.

o

17 12 aUusl 3 nangrAx — e 2567


https://doi.org/10.1016/j
https://doi/

~ 294 ~

10.Thai  Meteorological Department.
Weather forecast [online] 2024. [cited
2024 Sep 3]. Available from:
https://www.tmd.go.th/. [in Thai].

11.Bureau of Epidemiology, Ministry of
Public Health. National Disease
Surveillance (Report 506), HFM,
Number of cases and deaths by
month and province) [online] 2024.
[cited 2024 Sep 2]. Available from:
http://doe.moph.go.th/surdata/diseas
e.php?dcontent=old&ds=71. [in
Thai].

12.Roback P, Legler J. Beyond Multiple
Linear Regression Applied
Generalized Linear Models and
Multilevel Models in R. New York:
Imprint Chapman and Hall/CRC;
2021.

13.Famoye F. Count Data Modeling:
Choice between Generalized Poisson
Model and Negative Binomial Model.
J Appl Stat Sci 2005; 14(1-2): 99-106.

14. Gallucci M. General Analyses for the
Linear Model in Jamovi - GAML]j
[Computer Software] 2024 Aug 21
[cited 2024 Sep 2]. Available from:
https://gamlj.github.io/#release-notes

15.Upper Northeastern Meteorological

Center. Open Government Data,

917817NIIWANUIGININTNTY NUIINEAETDUKNY

16.

17.

18.

19.

Monthly meteorological data statistics
of Upper Northeastern Meteorological
Center (Khon Kaen) Station 2021 -
2024 [online] 2024. [cited 2024 Sep
2].  Available from: http://www.
khonkaen.tmd.go.th/opendata/index.
html#section5 [in Thai].

The jamovi project. jamovi. (Version
2.3) [Computer Software]. 2022.
[cited 2024 Sep 2]. Available from:
https://www.jamovi.org.

R Core Team. R: A Language and
environment for statistical computing.
(Version 4.1) [Computer software].
2021. [cited 2024 Sep 2]. Available
from: https:/cran.r-project.org. (R
packages retrieved from MRAN
snapshot 2022-01-01).

Center of Ethical Reinforcement for
Research, Mahidol University.
Announcement of Mahidol University
on guidelines for projects that do not
qualify as human research, 2022
[online]. Bangkok: Mahidol University;
2022. [cited 2024 Sep 2]. Available
from: https://sp.mahidol.ac. th/th/
LAW/policy/2565-MU-Non-
Human.pdf [in Thai].

Center of Ethical Reinforcement for

Research, Mahidol University. 2022.

o

17 12 aUusl 3 nangrAx — e 2567


https://www.tmd.go.th/
http://doe.moph.go.th/surdata/disease.php?dcontent=old&ds=71
http://doe.moph.go.th/surdata/disease.php?dcontent=old&ds=71
https://gamlj.github.io/#release-notes
http://www/
https://sp.mahidol.ac/

20.

Self-Assessment form whether an
activity is human subject research
which requires ethical approval
[online]. Bangkok: Mahidol University;
2022. [cited 2024 Sep 2]. Available
from: https://sp.mahidol.ac.th/ th/
ethics- human/forms/checklist/ 2022-
Human%20Research%20 Checklist-
researcher.pdf

Akoglu H. User's guide to correlation

coefficients. Turk J Emerg Med 2018;

~ 295 ~

917817NIIWANUIGININTNTY NUIINEAETDUKNY

21.

18(3): 91-93. doi: 10.1016/j.tiem.
2018.08.001.

Climate  Center,  Meteorological
Development Division, Thai
Meteorological Department. Khon

Kaen Province climate [online] 2023.
[cited 2024 Sep 2]. Available from:
http://climate.tmd.go.th/data/provinc
e/mziusaniaaamile/giainie

YAULNAU.pdf [in Thai].

Uil 3 nengIAN — AleNey 2567


https://sp.mahidol.ac.th/%20th/%20ethics-%20human/forms/checklist/%202022-Human%20Research%20%20Checklist-researcher.pdf
https://sp.mahidol.ac.th/%20th/%20ethics-%20human/forms/checklist/%202022-Human%20Research%20%20Checklist-researcher.pdf
https://sp.mahidol.ac.th/%20th/%20ethics-%20human/forms/checklist/%202022-Human%20Research%20%20Checklist-researcher.pdf
https://sp.mahidol.ac.th/%20th/%20ethics-%20human/forms/checklist/%202022-Human%20Research%20%20Checklist-researcher.pdf
http://climate.tmd.go.th/data/province/%E0%B8%95%E0%B8%B0%E0%B8%A7%E0%B8%B1%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B9%80%E0%B8%89%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%80%E0%B8%AB%E0%B8%99%E0%B8%B7%E0%B8%AD/%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B8%82%E0%B8%AD%E0%B8%99%E0%B9%81%E0%B8%81%E0%B9%88%E0%B8%99.pdf
http://climate.tmd.go.th/data/province/%E0%B8%95%E0%B8%B0%E0%B8%A7%E0%B8%B1%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B9%80%E0%B8%89%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%80%E0%B8%AB%E0%B8%99%E0%B8%B7%E0%B8%AD/%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B8%82%E0%B8%AD%E0%B8%99%E0%B9%81%E0%B8%81%E0%B9%88%E0%B8%99.pdf
http://climate.tmd.go.th/data/province/%E0%B8%95%E0%B8%B0%E0%B8%A7%E0%B8%B1%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B9%80%E0%B8%89%E0%B8%B5%E0%B8%A2%E0%B8%87%E0%B9%80%E0%B8%AB%E0%B8%99%E0%B8%B7%E0%B8%AD/%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%AD%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A8%E0%B8%82%E0%B8%AD%E0%B8%99%E0%B9%81%E0%B8%81%E0%B9%88%E0%B8%99.pdf

