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ABSTRACT

The purpose of this research is to study the statistical relationship between respiratory
diseases caused by air pollution and climate variability in Nakhon Ratchasima province, this is
conducted as a qualitative research by using statistical models and Monte Carlo simulation,
which indicates to respiratory diseases. In the case of pneumonia, variables that influence the
prediction of the disease are high temperature, low temperature, sulfur dioxide and wind direction
with the Adjust R? rate = 1.00, which lead to the sensitivity of equation. It has been found that
the carbon monoxide influences the prediction of pneumonia between 20.74-25.81, that the
increase of carbon monoxide revealed, when inhaling this type of gas, improper ventilation causes
the spread of respiratory infections such as pneumonia. In the case of influenza, variables that
influenced the prediction of the disease are high temperature, low temperature, ozone and wind
direction with the Adjust R? rate=0.23. According to the study of the sensitivity of equation, it
has been found that the high temperature influences the prediction of influenza between
29.79-35.93, which the Influenza can be caused by many reasons such as influenza virus. The optimum
temperature for its growth is high temperature, the more associated temperature is found, the
higher temperature occurs for influenza.

Keywords : Respiratory diseases, Air pollution, Correlation, Monte carlo simulation
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fnalulpsiaulaeenlest (NO,) Snaserfilenmsueuiin vislsaieriumadiumela wevnele
o iaiidnll sxvhldtienisiiSuiuls feleleusssuiluiu (Troposphere Ozone : O) riol¥ifn
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(Pneumonia) fausil) .. 2552-2556 nuilasiadeifoungunieu-wna wdfihedelsaendnay
Tndissiutnadiou unsieu-wwiou WeSsuiisudwugaelud we. 2557707 wa. 2556 Anidu
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4. ApTenkazaiwuuiaenteada lngldnataiSn@davihnisinssianuannesiony
(Multiple regression analysis) 2 LWUU A® A153LATIERANUNANBELTIEY (Linear regression analysis)
wavnsiias1ziruannosli@adu (Nonlinear regression analysis) lunsiiAsizsinuianaeesi@eauuy
Aanana edisn1sAndenduysdassidnaunisoonney 3 35 lewA Forward Backward Stepwise
uazvinsAlAsEsinLAaIALARBY (Residual analysis) maenauvAaBUANNgNFBIve UL IADs 2 38
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anznlanAlUIMIAUATIIVALN F9R15199 1
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A9199 1 WWiWQLLﬁﬂQﬁNﬂ’]iﬂﬂﬂ@ﬂL%Q‘W‘Vj

A3l PrplGEREY Aunng N Adjust  Sig RSME St.Residual
R? Mean SD
Forward 30.79+0.05(T.max) 60 1.00 0.00 0.00 28.26 2.00
-6.08(C0)+0.11(05)
Tsavanuiy -0.70(S0,)
(YAUX) Stepwise 30.79+0.05(T.max) 60 1.00 0.00 0.00 28.26 2.00
-6.08(C0O)+0.11(05)
-0.70(50,)
Backward 30.79+0.05(T.max) 60 1.00 0.00 0.00 28.26 2.00
-6.08(C0O)+0.11(03)
-0.70(50,)
Forward 366.93-10.60(03) 63 0.14 0.002 177.83 19.57 6.94
Tsaldniolve)  Stepwise 366.93-10.60(05) 63 014 0002 177.83 19.57 6.94
Backward 366.93-10.60(03) 63 0.14 0.002 177.83 19.57 6.94
Forward -60.86+61.23 20 099 0.00 0.05 27.42 0.08
(LogT.mean)+0.23
Tsavonuau Stepwise (LogO3) 20 099 0.00 0.05 27.42 0.08
(YAULOGX) -60.86+61.23
(LogT.mean)+0.23
(LogOs)
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A15199 1 (i)

nsal RrplGEREAY AunIs N Adjust Sig RSME St.Residual
R? Mean S.D
Backward -60.86+61.23 20 0.99 0.00 0.05 27.42 0.45
(LogT.mean)+0.23
Tsaldnda (Log0)
Toad Forward 1415.77-710.10 20 0.20 0.02 197.66 191.40 292.10
" (LogPMyp)
Stepwise 1415.77-710.10 20 0.20 0.02 197.66 191.40 292.10
(LogPM;p)
Backward 1415.77-710.10 20 0.20 0.02 197.66 191.40 292.10
(LogPM;p)
1A Forward 1.01+0.008(T.min)+ 60 0.62 0.04 0.02 1.45 0.01
Januly 0.007(T.max)+0.001
(LogY (Ra)
AUX) Stepwise 1.01+0.008(T.min)+ 60  0.62 0.04 0.02 1.45 0.01
0.007(T.max)+0.001
(Ra)
Backward 0.974+0.000(PM0)+ 60 0.63 0.02 0.02 1.45 0.00
0.001(Ra)+0.005(T.
max)+ 0.012(T.min)
Forward 2.60-0.33(05) 60 0.19 0.00 0.43 1.96 0.00
Stepwise 2.60-0.33(05) 60 0.19 0.00 0.43 1.96 0.00
Tsaldnin  Backward 3.115-0.021(05) 60 023 0.00 042 1.96 0.57
g -0.082(T.max)+
0.094(T.min)-
0.099(WD)
Forward 6.337x10%+1.00 20 1.00 0.00 0.00 1.43 0.31
1sm (LogT.mean)
Janulu Stepwise 6.337x10%+1.00 20 1.00 0.00 0.00 1.43 0.31
(LogY (LogT.mean)
ﬁ’ULogX) Backward 6.337x10%+1.00 20 1.00 0.00 0.00 1.43 0.31

(LogT.mean)

* 50, Medawesineanlad, NO, AMalulasiaulaeenlyd, O; falelay, LogO; Loginaloleuy

PMypHuruaidnnda 10 luaseu, CO Mamsuaunausnled, LogOs Loghnwlalau (LogPM;, Log Hunwindnnda 10

lupsay, (Ra) USunautiriy, WD aanusay, T.max gauniigean, T.min gaumailsngn, (LogT.mean) Loggaumaiiiaie

* SyEUANMNLYRNUNSEDRA 95%

5 SyEUAIILTINUNERR 99%

e N e Toyanildlunsfnydeyaniniannnmeiniel 2552-2557
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ndl (v A LOGX) Sldedsnnuaainiadeuunndigawindu 197.66 :mnnsiaszsinuaainiadey
Tagmsinsananeadsuasadesuunsgiu wuin aunsnsdlsaenuam nsdl (v fu X) TseUanuy
nsdl (LOGY AU LOGX) Tsauenua sl (LOGY fu X) aunsnsdilsaldwinlve danedevesdnnnsgiu
1n& 0 1nnfign wazaumansdilsalivinlvg nsdl (v Au LOGX) SlAadsvesrnanaiadeuinsgusniign
TuvarfadoauunasgiuresirainndeusnsgIuveynaunsiiogsening 0-292.1

2. wanmsdnwanulindusuiasauesulmvesiuudtaeddunisnnnsaidnsinisiinlse

STUUMLALMETaRIn51991 2

AN9197 2 ANSILARENNISHNANTSARLABNARLNSEY

nsel aUNIT Adjust R?
lsavanuam 30.79+0.05(T.max)-6.08(C0O)+0.11(05)-0.70(SO,) 1.00
Y fiu X %50 LOG (X)
Tsaldninlug 3.115-0.021(05) -0.082(T.max)+ 0.094(T.min)-0.099(WD) 0.23

LOG Y fiu X %138 LOG (X)

9AMs97 2 wuih msdenesiaalsiiueu waznsiesesimuseuln nsdlsaueauan
wagnsdilsaliviolvg weliliaumsivnzaiianifiesansiie nofiansananaunsidaamuiius
vosmIndsgefigauviinisine nslinsizdniugoulnn fnnsanaindiaudud seansanduiug
Taeduysdasziidaanufunusvesiuusgauansdt danuduiudiuiuusniygedoiguiy
KafinNsanaIn Tomado Chart deldanmsdasamnmsaiselusunss Crystal Ball uandsiidiufeiudsdass
filavnageTsosuusmu nnmsAnwmuinaumsitdmamsallsavenuamuin femiususeuuenlas
fiAnagsewing 20.74-25 81 aunsitlinianisallsaldvinlngwuin gumgiligs Savswasionisaanisel
mafalsaldninlvg SA1seming 29.79-35.93

EREREIAG!

MINALILUUSIaeudsadad msunsinelsassuumadumela loun lsaveauin wazlse
Tdntalng) wuin nsdlsavenuan Fuusiiddndnalunisainnisainisifalsavenuan Usenaudae
oungiige grungiisn dawleslaoonled wagiianisay Tnefidrduuszavdnisdnaula Wiy 1.00 ua

PNMSANANUBBUINVBIENNT WU Awansuaulauuenlys Javsnasenmsaanisainisiinlsauan
UIMdINTiga 18nTnanen1sA1nni1salegsening 20.74-25.81 FeaenndosfuAnfAuT Uraimuds

152  NRRU Community Research Journal Vol.14 No.1 (January - March 2020)



(Bangphatanasii, 2007, p. 2 i dnuilanteudulsaszuumadumels wuin nsdfistmesd weniuoueuenlas
vrbimsnasdurestielseusiin venaniimeendeeyluiifiuedn nesusemelsivangailsAnnsms
Tsendemadumelald W Tsaenuau Tsatalsa Aensuoumeusnles Wemelaefmeindidily
sgllugsiuivalulnaduluden Waluasuenddlulnadu ibirnuaninsevesdestunmsludnheendiou
nnvenludaifodess 4 ananilidenvaeenduuluideasadsne 4 lusname wasiilavaumdniu
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a4 Tngamaudnvedlsatinuaninainidio Streptococcus pneumonia Bsgumnifivnzas
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