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Executive Summary

Rationale
Researches worldwide have shown that ambient particulate matter (PM) levels are related
to morbidity and mortality from respiratory system, acute and chronic cardiovascular discases,

specifically in the compromised patients such as elderly, children and respiratory disease patients,

- Chiang Mai is one of the air-polluted cities especially it has been affected from fine PM originated

from open burning, traffic problems. The statistics has shown that the out-patients and in-patients with
respiratory and cardiovascular problems in the Maha Raj Nakhon Chiang Mai hospital have been
increasing which might be related to air pollution, but until now it has not been proven yet. This study
was to investigate the associations between the ambient air pollutants and signs, symptoms and lung
capacity of the respiratory system affected patients, i.e., asthmatic patients by making a comparison
between two affected areas: Muang districts in Chiang Mai and Lamphun provinces, including the
evaluation of economic losses due to illness of these patients. The outcomes obtained from this study

would be the basic information for air quality management assessment in the future.

Material and Methods
The study design was a panel study in asthmatic patients to investigate the associations
between the ambient air pollutants and lung capacity (Peak Expiratory Flow Rate-PEFR), signs and
symptoms, including the evaluation of economic losses due to illness of these patients, who lived in
Muang district and perimeter of Chiang Mai totally 152 patients and that of Lamphun totally 56
patients. The study period was around 1 year. The instruments of data collections were a log book for
daily air quality records of fine PM less than 10 microns in size (PM,,), ultra fine PM less than 2.5
microns in size (PM, ), carbon monoxide (CO), ozone (O,), nitrogen dioxide (NO,), and sulphur
dioxide (SO,); and a log book for daily meteorological records, i.e., pressure, temperature, relative
humidity, rain quantity, and sunlight. However, the air quality data in Lamphun contained only PM,,
and PM, ;. The data collection in patients was conducted using 2 log book consisting of personal
profile, daily PEFR, and asthmatic symptoms. The study procedures were
1. Collecting asthmatic patients registered to Faculty of Medicine, Chiang Mai University and
Lamphun hospital, who lived in Chiang Mai Muang district and its perimeter totally 152 cases

and lived in Lamphun Muang district and its perimeter totally 56 cases.



2. Recording daily signs and symptoms of the respiratory system, bronchodilator usage and
frequency in the log book designed by the investigators by the guardians of young patients or
patients themselves, including their PEFR, twice daily (morning and evening) with Mini-Wright
peak flow meter.

3. Collecting air samples and making analyses for daily PM levels (24-hour average) with mini
volume air sampler for two locations in Lamphun Muang district, i.e., Ban Klang Tambon
Administration Organization and Wat Kai Keaw.

4. Recording daily PM,; and PM,; and other pollutants, i.e, CO, O,, NO,, and SO, (24-hour
average) obtaind from air quality monitoring station located in the Yuparaj Vithayalai school.

5. Recording meteorological data, i.e., pressure, temperature, relative humidity, rain quantity, and
sunlight obtained from Northern Meteorological Center in Chiang Mai and Lamphun.

6. Analysing the data obtained for steps 2-5 using Linear Mixed Effects Model (Repeated Measures)
(for daily peak flow) and Generalized Estimating Equation (GEE) (for daily asthmatic
symptoms). The covariance structure of peak expiratory flow for linear mixed effects model
(repeated measures) statistics was ARIMA (1, 1).

7. Evaluating the economic losses due to illness of these patients by collecting treatment expenses
and costs for opportunity loss from illness such as income loss from the Faculty of Medicine,

Chiang Mai University using interview technic.

Results

The sample size of this study was 208 cases from Chiang Mai 152 cases and Lamphun 56
cases. Most were females (53.3 and 66.1%, respectively). Their hometown were Muang districts in
Chiang Mai and Lamphun. Their occupations were students and work as employee. Most aged 5160
years in Chiang Mai but 41-50 years in Lamphun with average + standard deviation of 39.89 + 23.38
and 46.55 £ 15.11 years respectively. The asthmatic severity was categorized as mild persistent in
Chiang Mai and moderate persistent in Lamphun. The duration of illness was 010 years both in
Chiang Mai and Lamphun with average % standard deviation of 16.87 + 16.83 and 14.66 = 14.07
years respectively.

The associations between average daily PEFR and personal profile, air quality and
meteorological data were found statistically significant in Chiang Mai for age, asthmatic severity,
weight, height, PM, ; (lag 2), and CO (lag 6), and in Lamphun for asthmatic severity, height, and

relative humidity (lag 4).
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The associations between morning daily PEFR and personal profile, air quality and
meteorological data were found statistically significant in Chiang Mai for age, asthmatic severity,
weight, keight, and sunlight (lag 4), and in Lamphun for asthmatic severity, height, and relative
humidity (lag 4).

The associations between eveaming daily PEFR and personal profile, air quality and
meteorological data were found statistically significant in Chiang Mai for age, asthmatic severity,
weight, and height, and in Lamphun for asthmatic severity, and height.

The associations between average cumulative daily PEFR (centered moving average,
span 3) and personal profile, air quality and meteorological data were found statistically significant in
Chiang Mai for age, asthmatic severity, weight, height, PM2.5 (lag 0), pressure (lag 2), and rain
quantity (lag 0), and in Lamphun for asthmatic severity, day of week, height, and temperature (lag 1),

The associations between average daily PEFR in young group (aged less than or equal to
12 years) and personal profile, air quality and meteorological data were found statistically significant
in Chiang Mai for height, CO (lag 6), pressure (lag 2), and rain quantity (lag 0). In Lamphun therer
WErTe no young patients.

The associations between average daily PEFR in adult group {(aged more than 12 years)
and personal profile, air quality and meteorological data were found statistically significant in Chiang
Mai for gender, age, asthmatic severity, weight and CO (lag 6), and in Lamphun for asthmatic
severity, height, and relative humidity (lag 4). (This was the same as average daily PEFR group due
to all subjects in Lamphun were adults.)

The associations between average daily PEFR in rainy season (1% June to 30" September)
and personal profile, air quality and meteorological data were found statistically significant in Chiang
Mai for age, asthmatic severity, weight and height, and in Lamphun for asthmatic severity, day of
week, and height.

The associations between average daily PEFR in dry season (1° December to 31" March)
and personal profile, air quality and meteorological data were found statistically significant in Chiang
Mai for age, asthmatic severity, day of week, weight, height, and PM, ; (lag 2), and in Lamphun for
asthmatic severity, day of week, and height.

The associations between average daily PEFR in mild group (level 1: intermittent, and

level 2: mild persistent) and personal profile, air quality and meteorological data were found



statistically significant in Chiang Mai for age, weight, height, and PM,, (lag 0), and in Lamphun for
age,weight, and height,

The associations between average daily PEFR in severe group (level 3: moderate
persistent, and level 4: severe persistent) and personal profile, air quality and meteorological data
were found statistically significant in Chiang Mai for age, and height, and in Lamphun for day of
week, pressure (lag 3), temperature (lag 0), sunlight (lag 3), and rain quantity (lag 2).

The associations between daytime asthmatic symptom and personal profile, air quality and
meteorological data were found statistically significant in Chiang Mai for asthmatic severity, day of
week, and relative humidity (lag 0), and in Lamphun for PM,, (lag 0).

The associations between nighttime asthmatic symptom and personal profile, air quality
and meteorological data were found statistically significant in Chiang Mai for gender, asthmatic
severity, weight, height, and rain quantity (lag 3), and in Lamphun for asthmatic severity,
temperature (lag 0), and sunlight (lag 0).

The economic data showed that the average unit cost for asthma treatment per capita per
month was 1,247.45 Baht (14,969.40 Baht/personfyear), For the patients in Chiang Mai, it was
1,396.45 Baht (16,757.39 Baht/person/year): and for the patients in Lamphun, it was 628.53 Baht
(7,542.35 Baht/person/year). In case of Chiang Mai results, the unit cost was 3 times higher than that
of general Chiang Mai residents (425 Baht/person/month).

Discussion

In Chiang Mai, considering PM,, it was found to be related to PEFR at lag 2. This
association was also found when analyzing for dry season period (1* December to 31° March) and
considering the average cumulative daily PEFR. (centered moving average, span 3), but for the later it
was related to PM, ; at lag 0. It implies that the changes of PM, ; level influence the lung capacity 2
days later or it takes effects on the same day when considering the average cumulative daily PEFR
(centered moving average, span 3). For PM,,, it was found associated with PEFR in patients
categorized as mild group (level 1: intenmittent, and level 2: mild persistent) at lag 0. For other
pollutants, this study revealed that CO (lag 6) was associated with PEFR in both young and adult
patients. When considering the entire group, both PM, ; and CO were related to PEFR denoting that
both pollutants synergistically affect the PEFR in asthmatic patients.

In Lamphun there was no association between PEFR and PM regardless considering any sub-

group (severity of asthma) or any season (dry or wet), but there was with personal characteristics such
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as height, weight and meteorological data such as relative humidity, temperature, sunlight. This might
be the fact that the PM levels were not high enough to make change the PEFR, or the air quality data
collected from only 1-2 stations in such a wide area (as the subjects resided dispersively around the
city and perimeter) might not be accurate enough. This finding was the same as most studies
worldwide.

For the asthmatic symptoms both in daytime and nighttime, it was found only that PM,, was
associated with the daytime symptom in Lamphun,

As discussed previously that both PM, ; and PM,, were statistically associated with PEFR and
asthmatic symptoms, it indicates that the epidemiological study design play a major role on the study
outcomes. In this study a panel study was selected to follow the subjects for a certain period of time
and to collect air quality data and health data, i.e., PEFR and asthmatic symptoms daily so-called time
series, which is suitable for acute health effects because the association is easily detected.
Furthermore, study group selection is another key success (as asthmatic patients were selected for this
study) to detect the association; this is due to the fact that asthmatic patients are usually sensitive to
stimulants; therefore, only a minor change of air quality is able to affect lung capacity and asthmatic
symptoms. The important of the findings confirm that air quality campaign must continue stringently,
otherwise the high risk group such as the asthmatic patients will get the negative impacts to their
health, which in turn deteriorate their quality of life and their economy including their family and the -
nation as a whole. This can be seen that the treatment expenses and personal expenditure of each
patient per month in Chiang Mai were 3 times higher than the average expenses of general northern

residents.

Recommendations for Further Study

1. A longitudinal cohort study be conducted on other concerned diseases, e.g., patients with
chronic obstructive lung disease, patients with cardiovascular diseases, etc on orther health outcomes
such as acut exacerbration, rate of admission to the hospital, mortality, etc.

2. A study to investigate the association between lung cancer and ambient air pollutants

particularly in Chiang Mai.




Policy Recommendations

1. An automatic real-time air quality monitoring station be installed in Lamphun, This study
showed that PM10 was related to daily asthmatic symptoms, so air quality data can be used as an
index for efficiency evaluation of air quality management.

2. Health surveillance on respiratory and cardiovascular diseases including cancers of the
respiratory system be employed.

3. The stringent air quality control measures be continued, including mitigation measures to the
sources of pollutants such as improvement of garbage gathering system and more effective garbage

disposal, and mass transportation.
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Abstract

The study design was a panel study in asthmatic patients to investigate the associations
between the ambient air pollutants and lung capacity (Peak Expiratory Flow Rate-PEFR), signs and
symptoms, including the evaluation of economic losses due to illness of these patients, who lived in
Muang district and perimeter of Chiang Mai totally 152 patients and that of Lamphun totally 56
patients. The study period was around 1 year, The instruments of data collections were a log book for
daily air quality records of fine PM less than 10 microns in size (PM,,), ultra fine PM less than 2.5
microns in size (PM, ), carbon monoxide (CO), ozone (0,), nitrogen dioxide (NQ,), and sulphur
dioxide (SO,); and a log book for daily meteorological records, i.e., pressure, temperature, relative
humidity, rain quantity, and sunlight. The data collection in patients was conducted using a log book
consisting of personal profile, daily PEFR, and asthmatic symptoms.

Our findings show that in Chiang Mai, considering PM, , it was found to be related to PEFR
at lag 2. This association was also found when analyzing for dry season period (1% December to 31"
March) and considering the average cumulative daily PEFR (centered moving average, span 3), but
for the later it was related to PM, at lag 0. It implies that the changes of PM, , level influence the
lung capacity 2 days later or it takes effects on the same day when considering the average cumulative
daily PEFR (centered moving average, span 3). For PM,,, it was found associated with PEFR in
patients categorized as mild group (level 1: intermittent, and level 2: mild persistent) at lag 0. For
other pollutants, this study revealed that CO (lag 6) was associated with PEFR in both young and
adult patients. When considering the entire group, both PM, , and CO were related to PEFR denoting
that both pollutants synergistically affect the PEFR in asthmatic patients.

In Lamphun there was no association between PEFR and PM regardless considering any sub-
group (severity of asthma) or any season (dry or wet), but there was with personal characteristics such
as height, weight and meteorological data such as relative humidity, temperature, sunlight. This might
be the fact that the PM levels were not high enough to make change the PEFR, or the air quality data
coilected from only 1-2 stations in such a wide area (as the subjects resided dispersively around the
city and perimeter) might not be accurate emough. This finding was 'the same as most studies
worldwide.

For the asthmatic symptoms both in daytime and nighttime, it was found only that PM,, was

associated with the daytime symptom in Lamphun,



The economic data showed that the average unit cost for asthma treatment per capita per
month was 1,247.45 Baht (14,969.40 Baht/personfyear). For the patients in Chiang Mai, it was
1,396.45 Baht (16,757.39 Baht/person/year): and for the patients in Lamphun, it was 628.53 Baht
(7,542.35 Baht/person/year). In case of Chiang Mai results, the unit cost was 3 times higher than that
of general Chiang Mai residents (425 Baht/person/month). 7

It is recommended that the stringent air quality control measures continue, including
mitigation measures to the sources of pollutants such as improvement of garbage gathering system

and maore effective garbage disposal, and mass transportation.
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1. wansTnudequaWszadufinneaussammeauazstuumadumela

Tuenmsmsnumiunavosoymafuiiidoquamde  Air  Quality Criteria  for
Particulate Matter ﬂmmﬁ'nwﬁﬁ’ﬂﬁ?fmnm’fﬂn (Environmental Protection Ag&mcy)11 1{31‘11'11]’51
iwﬂuf‘aﬁ'unmﬂ?;uuﬁm'lﬁnﬁufimﬂq 50 p/m’ veseymAiuRidnah 10 Tuaseu @M,) @
dinAui Y Peak expiratory flow rate (PEF) anad 2 84 5 Aasani uenvniidamidfaoims
swusundufininiooq a3 wiinde exmsvesmesumeledanuy medureledaudis
uaz'lle Taowude odds ratio Shuanuazanandindsvesmiiionanualih 95% Confidence
interval (C) ﬁﬂﬂuﬁﬁmmmﬁﬁ (MR Lower bound AR 1) s lacdess uas
navaaudnrudmuhilinnudusius fueynindy lunsfnnini lugdiha lsaveviia
Lebowitz et al” e dImunruduiusseniamsdudaoynadusin (Total suspended
particle) fums lowvuficamenuiidnnlugihovovdiadnou 22 au udliduiufum
Peak flow wismimanwlufuania msfinuues Pope et al® fdnmieIMsvessTUUMIAY
niwloludihoveudta 2 nqu vrhnduusndaihudnindouswau 34 auldat 0dds ratio ves
e szuumaRumigledauaie 1.28 (95% CI fie 1.06-1.56) uagBnnguuissiuam 21 au oy
g fia 72 Tilduda PM,, THA1 Odds ratio VeI TZVIMUR UM Tedude 101 (95% CI fie
0.81-1.27) MBS Ostro et al” swawd liwuanuduiusssniamsduda PM,, o4
nquftheveuitadiau 207 aulwdies Denver ualunguithovouiiadnery 7 81 12 3 1w
83 auluidlosasmeanda nunruduiusssniumsmoladadumsdudaTe Tauuaz PM,, ua
Tensausaranssnuvesmsaesriinticenyindu 14

Tuaddolmig fidnusansenuveseymadudeaussanmloauazoimssruy
madume  dnngasiiunmsianunguienlusamitumsihmalsafurussaam
Usanazermssrmmadumsiiuneiuduiusfumsn/doundasves PM,, PM,,,, tazmie
PM,; mydanussonnleadaunaiadiusioiudioaianeg 1Auf Forced expiratory volume
(FEV), Forced vital capacity (FVC) lta¢ Peak expiratory flow rate (PEF) é&i’ﬂﬁm’huazﬁw 213
maszyumaumeleida 1dud 1o fimume meledwn meladearda wazms e
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MIAAYIYBY Ostro et ol fifteanfinoSiu—endiu o1y 7-12 9 $1mou 87 au #
tudwindiuTsanevdimnudrlifosnd ¢ dland udegnasamsinuuiios 83 au davlng
oifiveglonmaiiotasausssiauazaonmuld  msdinnedldwausieiuvemmsssuy
mudunile 1dus 1o wilwaunzmsleliGeadadiudunlsan masszduvesaisuaiy
Taun TSP Famta Tumsn Fadeslaoenlad Tulasnu'leeenlad uaz pM,, dudaulsdasy
HamsfAnwUN PM,, #ldvin 3 desluunsaeauesdaiinundy 56 pg/m® (929 19 84 101
;Lglm3) 1AM TATIEHAIY General logistic regression with generalized estimating equation (GEE)
wuhnsmelaalinamduiusiusedu oM, uazTolausdnidudwe uazamnsolszue
199 ynq 10 pgm’ v PM,, Adutussiormsmudy 9% dmfvemsdug liwy
anuduiuseduihiodda

MIANEINRA Peters et al.” Aidamuinneudta 01y 6-14 3 d1uou 89 autudeals
Tnoovl missasyizn Taunquaredielimsiufingr Peak flow yafuiflunar 7 douluszuha
ganunll A 1991-92 sawfumsiaquamwermealdun pM,, damleslnean’lsd TSP Famia
wazoymafiinnuiunsags wudindoves M, flo 55 pgm’ qegn 171 pgm’ Wams
AAT1H1AUAEA Linear regression dwiumsinsevideyaaussanmilon uaz Logistic
regression @M URATHETT 2 marien wuhiianuduiusssnihsssdvoymaduivaussanw
deanseemsmeszmmiuaumuote

Tumsfinyues Peters et al® lunmden TavshmanSoudouRnidemsmouiia
usnoofidosiulsemust Sagonist 31 a) nazlidesiulszmue (51 aw) seniigg
wull ad. 199192 ludlealylaned missaspen wuhlinnwdiuisenin PEF fu
Aundy 5 Suvesdania (429 Interquartile A0 56 p/m’) uazanuduiuiaspdvEudalungs
fidaesutlsenuem (-5.62 i1 CI fle -9.93 1 —1.30 Sasn®) Mefoufunguil hidesulsenu
81 (~1.35 i1 CI fin -3.69 84 -0.99 fas/ui)

TavaplnsAnndn g dudim peak flow TuuaTivanaudndesdmsvms
auda PM,, Uz PM, dataadlunis@ny1ves Giclen et al.lg, Peters et al.”, Romieu et al.”’ uag
Pekkanen et al.” dauaaalumsishi 1 dwmSupM,, nudh PEF dhiiaey 1 Sunaas nddau
Tugiveam3iolimnivddgmiadd  Swuralunertudmiy pM,, Tumsdnmees
Pekkanen et al.”' Uz Romieu et al.”® ANSANYIYBY Peters et al.” WURANTENUUBY PM,, Ti
winahidndes Swaaclumsed 2 Tasamsauuda M, uas PM,, Sinadeaussanmdoalu
filmeuiia mit'liﬂu'i’mﬁ'ﬂg‘luﬂﬁ’%ﬂmu’haqnmr'Juasn’ﬁ'umzﬁﬂaﬂizwumnﬂhﬂuﬁﬁﬂmm

Tnaind

11



o

MI1N 1 uansendfoidnmmsnageaussammileafinfaslifludiheveufindemsiiniu

V04 PM,, 50 pg/m’
sesuayAaEU Hanialausu
n";f:f;:m’ Hadingitia wia () | dsuaiusu i-‘:'::ﬂ‘::’s::l wIRsEUA 50
pg/m? pg/m? «uay PM,,
Fekanen et PEFR v 14 (10, 23) NO; 0% | -271(-657, 1.15)
Gielen et al.*® PEFR 11 30.5 (16, 60) Ozone 1%u 1.39 (-0.57, 3.35)
Romieu etal® | PEFRuh | 166.8 (29, 363) Ozone 1% | -4.70 (-7.65,-1.70)
Romieu et al. PEFR 11i1 (12, 126) Qzone 1%y —0.65 (-5.32, 3.97)
Peters et al.2* PEFR 1 47(20,73) | SOu Sylfte, 1% | -0.84 (-1.62, -0.06)
22
Peters eLgl, PEFR 141 55 (2, 71) S0 Sulfate; 19u | -1.30 (-2.36,-0.2)
Gielen et al.® PEFR i 30.5 (16, 60) Ozone 2%u 0.34 (~1.78, 2.46)
Romieu et al.> PEFR \fih 166.8 (29, 363) Ozone 2 —4.90 (-8.40, —1.50)
Romieu et al.® PEFR i (12, 126) Ozone 2% 2.47 (-1.75, 6.75)
Gielenetal.” | PEFR lu 30.5 (16, 60) Ozone 0 3u ~0.30 (-2.24, 1.64)
Romieu et al.Z PEFR \fiu 166.8 (29, 363) Ozone 0%u -4.80 (-8.00, -1.70)
Romieu et al.® PEFR flu (12, 125) Ozone 0 -1.32 (-6.82, 4.17}
Pekianen et PEFR f 5 (-4.31, 3.61
a2t Ly 14 (10, 23) NO, 0%u —0.35 (-4.31, 3.61)
5
fterichy): PEFR 1ffu 112 SOz Sulfate, | ofu | -1.03 (-1.98,-0.08)
7
Fgtprs ebat PEFR \fiu 79,73 | SOwSURe | om | 0.92(-196,0.2)
22
(s etal PEFR 1ffu 55 (2, 71) S0 Sulfate, Ofu | -037(-1.82, 1.08)
Timonen &
Pekkanen?® PEFR 1l 18 (2, 60) NO,, SO, 0% | -1.10(-5.20, 3.00)
Urban
;1“;":::2“% PEFR wffu 13 (2, 37) NO,, SO, 0 4u -1.66 (-8.26, 4.94)
Gielen et al.* PEFR (flu 30.5 (16, 60) Ozone 2% =2.32 (-5.36, 0.72)
Romieu et al.” PEFR \flu 166.8 (29, 363) Ozone 2% -3.65 (—7.20, 0.03)
Romieu et al.® PEFR uflu (12, 126) Ozone 2% —0.04 (—4.29, 4.21)
Segala et al.¥ PEFR 34.2 (9, 95) SG,, NO, 21 -0.62 (-1.52, 0.28)
Pexanen et PEFR uffu 14 (10, 23) NO, 2 4u 0.14 (-6.97, 7.25)
Petersetal? |  PEFRuflu s5,71) | SowME | o | -231(-453,-0.10)
Timonen &
Pekkanen? PEFR 1fiu 18 (2, 60) NO,, SO, 2% ~1.13 (=475, 2.52)
Urban
prmonen & PEFR ufiu 13 (2, 37) NO3, SO; 2% 0.38 (-6.37, 7.13)
Peters et al. PEFR (fu 112 SOZ'PSS"‘I“E' 5%y | -1.12 (-2.13, -0.10)
Peters et al.* PEFR vl 47(29,73) | SOxSIPe |y sy | -134(-263 0.15)
Timonen &
Pekkanen® PEFR 1ffu 18 (?, 60) NO,, 50, 1-4 ¥u —0.73 (-7.90, 6.44)
Urban
Tmanen & PEFR 18 13 (2, 37) NO,, SO, 14 fu ‘4'1;32(_;5‘)’ 94,
Pligmemet | PEFRIBENM | 307016,98) | OO | 1w | -090(384,209)
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:’I'.'ztserma"“ et | P EF&‘::;’““ 39.7 (16, 98) °Z°‘;%2N02' 2% | —0.50(~4.22, 3.22)
HIfgrmann et PEFfa;‘:gﬁ‘ﬂ" 39.7 (16, 98) °z°’;%2N°2' 17 fu | -2.20 (~10.43, 6.03)
Vedal et al.® PEFfa;‘:gﬂ‘m 19.1 (1, 159) it 14%u | -135(-270, -05)

o

M9 2 wrasideidninasnasevanssanwleafinfdahiludihansudiadoms

(HNTuved PM, 25 pg/m’
sudivauniag]y Ry
‘““;::l"f‘}:a"' Hadivisitia wills () | dsuaAnhu ’;‘::;:2‘ uasgud 25
pg/m? pg/m? uao PM; 5
Romieu et al.2 PEFR 111 85.7 (23, 177) QOzone 14 -3.65 (-B.25, 1.90)
Petersetal? | PEFRunh | 508(9,347) | SO | gn | 071¢130,002)
Romieu et al.Z PEFR 85.7 (23, 177) Ozone 2% -3.68 (-9.37, 2.00)
Peters et al.¥’ PEFR i 508(9,347) | SOwfe |y 5y | -119(¢-118,057)
Romieu et al.2 PEFR 1fiu 85.7 (23, 177) Qzone 0 fu —4,27 (-7.12, -0.85)
Peters et al.2 PEFR Wy | 508(9,347) | P25 | o | -075(-166,0.7)
Romieu et al.? PEFR tflu 85.7 (23, 177) Ozone 2% —2.55 (-7.84, 2.740
Peters et al,2? PEFR 1fiu 508(9,347) | SOvSUPte |y 5q | -179 (2.64,-095)

dmiumsanmifoifumanssnuues  pM,, wuhiunhluneldifaonisvessuy

madumelihdiloneviia  Tavibiiomsle fmme  melsdrnnuazdedddnes

: 2 Y S d ;
vasaauiutL udhoimsiivduee Wiihfudidg e @a1seh 3 fansieh 6) msdneves

; IR S P42 "
Vedal et al.” a1l 1) PM,, Afiatudniusfueimsfidivduvesls fiaune uaziduae uay 2)

d A i 1 a 0 a . o
wnfiduneuaiilemefisstioims |dunadudinind wudorfumsiny1vos Gielen et al” f

= g o A ' o M o q ¥a a 4
ﬁﬂ'ﬂ'ﬂﬂmﬂﬂiﬂu"ﬂuﬂﬂ WUNTZAU PM a9 “11"11311‘11511'3\153‘”‘]J'Vl'l‘uﬂu'ﬂ'lﬂ‘li]lwnmullﬁs

¥ v 4
aogl¥nusinanaauuiniy

o

M3nn 3 uaasmiddeifnnaimsteludihuveufindemsfinluves PM,, 50 pg/m’

sxdiuaysacu Haniaflsusu

mu:::'f‘]:ﬁ"’ Hadvisitia wia (daa) Aruaful ?:JE? wnasgun 50
pg/m? pg/m? uas PM,,

Vedal et al.?® &‘;ﬁﬁfﬁ'ﬁ] 19.1 (1, 159) il 0 ¥u 1.40 (1.04, 1.88)
Gielen et al.1* ﬁiﬁﬁfﬁ.‘& 30.5 (16, 60) Ozone 0 fu 2.19 (0.77, 6.20)
Plimennet | OddsRato | 307 (16, 98) °Z°“s%2”°2' 04u 0.93 (0.83, 1.04)
Petersetal | OddsRate ss(,71) | SOwEMEE | oy 132 (1.16, 1.50)

= | Odds Ratio S0y, sulfate,
Peters et al. w2 msia 47 (29,73) H* 0u 1.01 (0.97, 1.07)
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. 20 Odds Ratio
Romieu ef al, wneamsla (12, 126) Ozone 0 ¥u 1.21 (1.10, 1.33)
. 2 Odds Ratio
Romieu et al. sasmnsia 166.8 (29, 363) Ozone 0 ¥u 1.27 (1.16, 1.42)
29 Odds Ratio
Vedal et al. gyt 19.1 (1, 159) gl 2% 1.40 (1.13, 1.73)
19 Odds Ratio
Gielen et al. wasmmisla 30.5 (16, 60) Ozone 2% 2.19 (0.47, 10,24}
Odds Ratio (values not given
Segala et al.¥ wamsla 34.2 (9, 95) $0,, NO, 2% because not
Aauna WAl significant)
. Odds Ratio {values not given
g‘le;%k"d‘ et wasnmsla 34.2 (9, 95) 50,, NO; 34 because not
’ ARAUNR AU significant)
. 2 Odds Ratio
Romieu et al. savamla | 166-8(29,363) Ozone 2% 1.27 (1.07, 1.50)
Romieu et al. sasmnisla (12, 126) Ozone 2 1.00 (0.92, 1.10)
3 Odds Ratio 47 (11, 119)
Ostro et al. wasmmsla 24 1‘3';11: 5 Qzone, NO, 3% 1.32 (1.12, 1.55)
Hiltermann et Odds Ratio Ozone, NOy, A
21,28 sasa1nTla 39.7 (16, 98) 562 1-7 Su 0.94 (0.82, 1.08)
P Odds Ratio SO;, sulfate -
Peters et al. yasamsla 55 (7, 71) H* ' 1-5% 1.30 {1.09, 1.55)
17 Qdds Ratio 80;, sulfate .
Peters et al. savennsta 47 (29, 73) i 1-5 % 1,10 (1.04, 1.17)
3 Odds Ratio 102 (47, 360)
Ostro et al. P 1 fhiuegedn ozone, NO; 3% 1.05 {(1.02, 1.18)

=, e

m1af 4 neaamdivhdewnemsiiamzludibuveutiademafintiuves PM,, 50 pg/m’

seéuayaAiy Halian s
nu:::‘:\:}:ﬁo, Haindiia wda (2w) | suadud 'h:f‘;":j: wrsguit 50
pg/m® pg/m? sin9 PMyp |
29 Odds Ratio '
Vedal et al. Y - 19.1 (1, 159) Tkl 0%u 1.28 (0.86, 1.89)
17 Odds Ratio S0y, sulfate,
Petersetal” |  CSIO | 47 (20, 73) 7 0 fu 1,13 (1.04, 1.23)
Romieu etal® | g‘ﬁﬂ";ﬁw (12, 126) Ozone 0 ¥u 1.05 (0.83, 1.36)
2] Odds Ratio
Romieu et al. son1sfEImE 166.8 (29, 363) Ozone 0% 1.21 (1.00, 1.48)
28 Odds Ratio
Vedal et al. saansSisme 19.1 (1, 159) Taidl 2% 1.40 (1.03, 1.90)
Romieuetal® | OMsBalo | (5 125) Ozone 2% 1.00 (0.86, 1.16)
7 Odds Ratio
Romieu et al. HagmeiEmE 166.8 (29, 363) Ozone 2% 1.16 (0.91, 1.49)
17 QOdds Ratio S0, sulfate, _
Peters et al. PR 47 (29, 73) H* 1-5%u 1.17 (1.09, 1.27)

m3af 5 nansmdtsitnmemsvsssruymaiumeledudludihaneutiadens

ANUYUYDI PM,, 50 pug/m’

ssuaynnAlu . Haiaflelsu
‘n": ‘"é:"""" wainsitia Wiy (d9) | #rsuaRud ?:‘?g:‘ wassi 50
UMYy pg/m? pg/m? un0 PM;, |
Vedal et al.® :’;‘:’:::ﬂ;‘: 19.1 (1, 159) nlst 0 1.10 (0.82, 1.48)
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migtadiud

Gielen et al.®

anuflalnd
yaInmadiu
wialagdiuae

30.5 (16, 60)

Ozone

0%u

1.26 (0.94, 1.68)

Romieu et al.®?

ANNARLNG
IR
minlzdiuae

(12, 126)

Ozone

0%

1.06 (0.95, 1.05)

fomieu et al.2

anuAadnd
YaIvathu
winladiusw

166.8 (29, 363)

Ozone

]

1.21 (1.10, 1.42)

Vedal et al.?®

Avinflalni
YaIMANAY
minladiuan

19.1 (1, 159)

g

2%

1.16 (1.00, 1.34)

Gielen et al,*?

fanufialni
HRINWLEU
mialadiuge

30.5 (186, 60)

Ozone

2%

1.05 (0.74, 1.48)

Segala et al.¥

anufelnd
vasvaLAu
wintadiugne

34.2 (8, 95)

502: N02

2%

1.66 (0.84, 3.30)

Romieu et al.?®

arufaind
HaINTILAY
winladiudn

(12, 126)

0zone

2%

1.00 (0.93, 1.08)

Romieu et al.Z

anufalng
faImaLiu
winladrudw

166.8 (29, 363)

Ozone

2%

1,10 (0.98, 1.24)

Delfino et al.®

anufimlné
UaIN LAY
wistadude

24 h 26 (6, 51)

Ozone

0%

1.47 {0.90 - 2.39)

8-h 43 (23-73)

QOzone

0%

2.17 (1.33 —3.58)

1-h 57 (30~
108)

Ozone

0%

1.78 (1.25 — 2.53)

o

mai 6 nansanidefirnunmsliovnavaoaanludihaneviadenisifiutiuves PM,, 50

3
pg/m
sufiuayniaiu . HariaRlau%u
‘""2:;‘33:5"’ Hadinsilia wade (2w) AsuRARdIY ?::T;' asgA 50
ug/m3 pg/m® a9 PMyy |
Odds Ratio
Gielenetal’® | wasmnsliien | 30,5 (16, 60) Ozone 0 %u 0.94 (0.59, 1.50)
AINHANADARY
) Odds Ratio
Higrmann et | yaonléen | 39.7 (16, 98) Ozone N0z | g4 1.03 (093, 1.15)
) ULUVRDAAN 2
Odds Ratio
Petersetal” | wasnslgen | 47(29,73) | 0= fl‘i'fate' 04u 1.06 (0.88, 1.27)
HHNHVIRaARN
Odds Ratio
Gielen et al.1® nasaslden 30.5 (16, 60) Ozone 2% 2.90 (1.81, 4.66)
HENINK/RAU
. Odds Ratio
Higermann €t | yaomstan | 397 (16, 98) Ozone NOu | 174 | 1.12(100,1.25)
[ uENRIAAY >
Odds Ratio
Petersetal? | wmaomwsliien | 47(29,73) | O ;‘i'fate' 1-5%u | 1.23(0.96,1.58)
ULIAUADRRN

4 o
M3ANYIYeq Delfine et al” Fl¥Fazuuuoimsvovitalumslsedunansznuanns

TfvesvafuuuuBoundu nuhenudufugegaves M, # 1 vaz 8 $2Tus finanssny
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oo e o - o ¥d < o
wnanfisuRao 24 ¥l myAwsedwaadiitiuinavesls Tauiay PM, dudasznndu
@01 Delfino et al. Gafinnhudnfifuveuiadau 22 au 01y o-19 FiuFeuiimauuay
L 1996 WuNeMIRIuNIUdBnInsTulnddsz s iulinnuduiusiy PM,, NO,, ua O,

Taw PM,, uaz No, Idnafuasuiu

Sa

Romicu et al”® wuiudnfifiomsneudiaterldfumansenunin PM Tuussermaid
TR (AIRAY 166.8 pg/m’) NARTIMSANYIVBY Romieu ef al” Ty IuuTina Indilowss
52U PM,, 10 (Runfofie 542 ug/m®) Yu et al® 81lszannih Odds ratio Ya901013VMBLTA
09 MR 10 pg/m’ vOq PM,, Uaz PM,, fio 1.18(1.05, 1.33) g 1.09(1.01, 1.18) uaziile
#o1sandauiy CO az SO, 1dA1 Odds ratio wea PM,, 1T 1.06(0.95, 1.19) uazves PM, , dlu
1.11(0.98, 1.26) Msfinu1493 Ostro et a1 Tunguiiniforvensiu-snidfu Tavldiuuiaes
GEE fiu PM,, fW1q (Runfs 24 42lus uay siqega 1 $alue) waze pM,, wuhil
anuduiusivenmmeledung wivladoaia uazle

MSANUIBY Desqueyronx et al® Feitnwiluglngfidlulsanevfiaguuse 60 au
JEMIN WeASNILY 1995 Ba woedaeu 1996 TauldEimsTing1sineadadae Generalized
estimating equations adjusting for autocorrelation fidaNls§uIAuA a1 gailendnen waz
adnmitegluema nuarwdintudssnia PM,, Az O, fugliAmsclvesemsnoufia
ot eihiudiameada i1 Odds rafio A9 MIAIAY 10 pg/m’ vea PM,, fi0 1.41 (CI fiB 1.16,
1.7 uaszdu BM,, hiduiusfugiimscivesemsnendadieldhundendi 1 vde 2 5u ud
dniudfuumieud 3, 4 uag 5 Juetiliuddy uaz M, Snsihivdiaile1duTumTay
Ansanmsuafiudug 2 18uf 0,, S0, taz NO,

MIANYIYD4 Just et al.”® FednenTudinneuiiad o 83 au dunar 3 dou TEnd19g9
Tuldnddeggienlungul e Taul¥iEmsdnseinaadadan Generlized estimating equations
adjusting for autocorrelation Han15ANY1 linuANUFURUETZNIN PM,, uazaussonmipanTs
ommImozrumuuntly  dwdsoudsufvafuransenuves PM,, Idsousauueaaly
a1l 7 Wonuauaealidhusedy pM, Tnnudinfudfuoimsle Siaums wiseimema
sruumufumeladianedniiied wyniada

£ S

a At a o A a 4
M 7 iaasanddsnfineimsvesssiumaiviinleludiharevfinnemafiniiuves

PM, 25 ug/m’

seduayniatiu . y Haiiar st
“uz,:‘tt'f;:a"' Hasnsitia wafla (-ﬂ;.w) AR ;'::;g:’ magg’mﬁ 25
pg/m Hg/m” sag PM, 5
petersetal? | OISRAO | 059,347 | SOmSURte | oy, 1.22 (1.08, 1.28)
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Odds Ratio

Romieu et al,.2 wpemmsta 85.7 (23, 177) Ozone 0% 1.27 (1.08, 1.42)
Tiittanen et Cdds Ratio NQ,, 50,, CO,
al.3 wpeanTla 15 (3, 55) ozone 0 %u 1.04 (0.86, 1.20)
23 Odds Ratio
Romieu et al. saganagla 85.7 (23, 177) Ozone 2% 1.16 {0.98, 1.33)
Tiittanen et Odds Ratio NO;, S0,, CO,
al.3s yasamtia 153, 55) ozone 2% 1.24 (1.02,1.51)
3 QOdds Ratio
Ostro et al. smozmsta 40.8 (4, 208) Ozone, NO, 3% 1.02 (0.98, 1.06)
17 Odds Ratio S0,, sulfate, R
Peters et al, wnmnsle 50.8 (9, 347) o 1-5 ¥u 1,02 (0.90, 1.17)
. 23 Odds Ratio
Romieu et al. saanTsfitanme 85.7 (23, 177} Ozone 0%u 1.21 (0.98, 1.48)
n Odds Ratio
Romieu et al. waensiliaume 85.7 (23, 177} Ozone 2t 1.16 (0.99, 1.39)
Odds Ratio
HavAn
Romleu et al.B Anlnfizasy 85.7 (23, 177) Ozone: 0%u 1.21 (1.05, 1.42)
makumala
aruay
Odds Ratio
UAIAY
Romieu et al. 2 fminfiuad 85.7 (23, 177) Ozone 2%5u 1.16 (1.05, 1.42)
maduminla
duan
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UNh 3

Ay

5NN UHUNITIVY

m3AmnilFBmsfneuuy Panel stdy TugihofiduTsanovdaiomayduiud
sEnINIzAYBImITAoaRuAas sl A1 NULlen (Peak expiratory flow) SIMIUALDIMT

- L o é
urpuazlssdivnnugydudunsygmaaivesmsiuihssudloannnemsdiulsaneuita

T &r 1
1. AgueeE
o 1 H £ a [ o =
aqudiedn ldud  dlhefidulsaveuia  FeerdvogluasunaiiowasSuana
Tmdadoalmi Sou 152 au azdunedieuazaifunma Smiadmu $1uau 56 au Tadl

o
szozanlumanudoyadsyina 1%

2. wesfieflumsfin

desdiof 1 lunmsdnuadaiiuediu n3esiief g lunstufinquamemeseiu
Tud ssfudunwndonh 10 lunseu @My, sefudumnadnnh 25 luaseu @M,
msveuneuenlyd (o), Tolwu (0), Tulasnulnesnled O, tazdameslnsenled
80, azneailotiufindoyangqilnidnn 1dud anunasinme qungd Aamduduing

= o & ar ar ] g/ o
Y urauaadiuseiu oifs feyaguamermasnsiulusmiadmudmmedoyasedy

o an Iy

PM, ,az PM,, émﬁn‘lﬂﬂ'sﬂ.ﬂmvmu TMaamutaznue Lﬁmmﬂﬁ’w’fﬂquuﬁ'a‘lﬁﬁﬁﬂ'lﬁ
asiaguameme

wiodffefildifudoyalunduiiode  1Aud  ayetufindeyn  @maswon  n)
Usznouday

1. foyadauynna ud #o o1y Suderilida ordn TnGudunouiia anuguussves
Tsaveuiia (Uszdivlasumnddinun) owasnnaniildhudas Suieflesfunazussmetns
MOUTA FIULN Yimin Sanmnumulvesniiussiigaiinadile

2. dpyanugeauarmaiseuita 18un i1 Peak flow duaziduvesdazfu $muau
afittnuenovasanuudaz msdedhliilsmonnanieomaduluudazu  uazens
wovfialuaeunarsTuuaznansiuuudosiu Taoudaihu 4 sedufe

0 ="hifiems

= 11 1 Y a o ﬂ -
1 =817 ia lusunaunenssentutiulng
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= a a o a3
2 = Tmmssumudassufiiuduiladdha
3 = limmsguusaou ldensaviinssulsediu'ld
) o

3. Yumeumsfinyisy

¥ ¥ » ¥
ar Aot

msAne luafiiiduasumsduiunudae i
8. i’ms'Jug,’fﬂwﬁﬂukﬂuauﬁﬂﬁifunmﬁuums%’nm‘l%'ﬁ'mﬁaﬁsﬂqﬁuﬁ' ANIFINING
nyemeas miwlsnlen madnewgsmans auzuwnortans anTinndodoelmi
uaslsawennadangu TasfiduwinineglumasunedosSualminasySuama dmim
152 AU wazduastilowdyuuazalSumma $1uau 56 au ﬁ%ff‘lums?{nmﬂ%’qﬁ’ﬁ’ﬁﬂw
ﬁ”'muﬂﬁfuwsxﬁuu%’ﬂm‘l"iﬁ'uuwnﬁ‘luﬂmzﬁ’}ﬁ'u dosindlunsdnnausnly
tszmaneSdhigunsednnudiednfivanzauld madilumsdadendo flhoyn
nwitowgnand 83 Talisiameastudidhs i lunsing
9. iuiinemsuazernsuaammeszuumaiunely  Sevuzamsldovnovasaauas
pnd munnniuindigiioadituiiuse Taoiaaseswendnussmiodadine
wiowdaufinaussonmilon (Peak expiratory flow) fuag 2 af1 (Fuazih) Fauntes

Peak flow meter 411A Mini-Wright (i]zﬂ'ﬁ 1)

jﬂﬁ 1 uaA Peak flow meter ¥#iA Mini-Wright
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10.

11.

12,

13.

14.

fudednemaazinaisimssdudusioiu @uads 24 $alwe) Tassaas.qudld
Fwvadnnauazang mugeane iuou 3 ludmiadosdngd 1auns sunoudy,
dacaiis Sunems? uazamenlssa as 2 paludunaiiiosdiyu Wun sua.du
amaazdalauda

ThufindoyasioTuvessedu PM,, uaz PM,, uazfauaitydug 18ud co o, No,so, §
asavialasnsumanguuafvdlusiotu (Gundo 24 $11u9) Taoflanifiasaeda 2 amii
fio Alsalougnayinnds uasfigudnsmSmiadodln mi“luﬂﬁﬁnmi’ﬁ%'ﬁ’faqa
mwizamili sl sugrrinnde desndurinadegiunadies
Yufindeyameggiivuine 8ud anuneema quingl anmdudining WSuardy
uersupaiiuseiy Tasdseanidoyanindin seasvosdnd Tanwisd Fwedeyonn
guiggiivyinnmamile Smindoilninazdmu

foyaii ldnnde 3.2-3.5 TwdnTsdmannduiusfioa8a Linear Mixed Effects
Model (Repeated Measures) (§MTUM Peak flow 5107U) L1a2 Generalized Estimating
Equation (GEE) (dwmiuoinsneufialundasiy) tumsdnsieddan Linear Mixed
Effects Model (Repeated Measures) 1At mualia Peak expiratory flow 1l Covariance
structure {114 ARIMA (1, 1) Lﬁﬂdmﬂ Autocorrelation coefficient 1A% Partial
autocorrelation coefficient Y83 Peak Flow inauswiuvesdihovenialuimiadualny
uazd Uil lng AN A (g3t 22 Bagait 25 muddy) Stuuuiindeiu ndde
ity exponential decay ‘ﬂzﬂ Autocorrelation coefficient @iy Partial autocorrelation
coefficient ﬁ'aﬂ"u model ﬁmmzﬁ 1D One autoregressive (p) 1182 one moving average (q)
parameter’ "

Uszdusanugadodussygmeaivesmsdlulsaneuiin Taohudeyam sl
mssnumonadile uasdunumidoTomadug nnmsduihe sumsgydeield
nnmshausuiiounviansduhe  nedeyariaumennannnusiwnomand

WM Ineay @oalny tazvinmsdunyol
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UNT 4

HANISANY

1. Yoyairall

¥ » ¥ ¥
MsdsanTeil ldsaudredaiadu 208 au vin@oeIntisuay 152 au e 71 au

(Founz 46.7) nd 81 au (Fovay 53.3) viadryudniou 56 au dhune 19 au Govas 33.9) nis

37 au (Govaz 66.1) daumniiglidnnedludunadefindaFoainal s1uau 05 au Aadivdes

az 62.5 uazegluduneiesdandadyu Stuau 56 au Aadludeoar 100 dawlnelifhuinGow

vinfineudoa vy S1uau 52 au Aadhudesas 34.2 uazTondwiutaialal $1uau 10 au Aady

founz 17.9 vesngudethe Toryeglusas 51-60 3 Tudmiadoelusidwau 36 au uazdmia

o 1 1 o o o a J ‘! 1
dmguoglugae 41-50 Timau 19 au Aadhudovay 23.7 uas 33.9 awddy sundeeny + dau

HiBAUUINATYIY A 30,89 + 23.38 Ua 46.55 + 15.11 3 M1y (13197 8)

= 3 o 1 et w o a s
13191 8 llﬁ'GN'IiﬂHﬁ‘h'ﬂij'llENﬂqNﬂﬂH'll!ﬂﬂﬂ?N‘iNﬂ')ﬁﬂﬂﬂH]

aaTud A
snnunsudiate (N = 208 au) (N =152 au) (N = 56 au)
snuu | fasaz | dwu | fadar
e B
pig[ 71 46.7 19 33.9
L 81 53.3 37 66.1
aAldundwna
a.uflay a.ufime vl 95 62.5 0 0.0
2.1lad 2.8 U 0 0.0 56 100.0
s 8 53 0 0.0
fuvina 12 7.9 0 0.0
ERYE 22 14.5 0 0.0
D 15 9.9 0 0.0
1w
finGuu/iinfnm 52 34.2 5 8.9
fiTamsHgy 20 13.2 5 8.9
A3 3 2.0 3 5.4
#1377 0 0.0 1 1.8
NS 2 1.3 0 0.0
gRaiEv/lantiu 2 1.3 4 7.1
gniigiaavia 1 1.7 0 0.0
fufravil 13 8.6 10 17.9
Ang/gsnasudg 10 6.6 7 12.5
L\AHATAT 3 2.0 6 10.7
wlihu/vating 29 15.1 9 16.1
Hhwung 1 0.7 1 1.8 .
Funyns 14 9.2 5 8.9
WL/ @IS 1 0.7 0 0.0
d190u 1 0.7 0 0.0
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PRl]

0-10 1 28 18.4 1 i.8
11-20 11 23 15.1 4 7.1
21-30 1 6 3.9 2 3.6
31401 8 5.3 7 12.5
41-50 i 19 125 19 33.9
51-60 11 36 23.7 14 25.0
61-70 11 20 13.2 7 12.5
71804 12 7.9 2 3.6

Auads + drnfusnanassiu () 39.89 +23.38 46.55 + 15.11

2. deyalsanoutia

AU vealsn (guasimIimuannupuswelsaveuitafimanuan ) wuh
aguaretn ludan dade nidavanaduinr Mild pessistent $1u3u 60 au Aaduievas 39.5
uazTudnIadmguiunuy Moderate persistent §117u 26 au Andiudosas 464 szesiawesns
dhuTsansvuiiasglusgaa 0-10 3 $ru9u 74 auludandadudlni Aadudevas 48.7 unzdiuau 25
avutudenTadmyu Aadiufovar 44.6 funfie + daufosnunasyi fie 16,87 £ 16.83 uay 14.66
+ 14.07 T sudndiy i1 Peak flow gagaiithlddwmiundudrethennimiaGoalminazdmyueg
Tuee 301-400 Aasandi $1mau 45 au taz 20 au Aaidhideons 20.6 uay 35.7 mudidy Ausde
+ dauifiosunanasgis e 357.00 + 116,62 ung 348.85 + 95.03 Aasand muddy 0195w
Taaveudtadhnlszdiwiiaf 1 fo oniunduaiusesduaznvenovasany dmiungudtedialy
Fandaduelvsl (w85 au Aadiudosas 55.9) Tasdemiutumnantaz 1 puff 51 — Hu
(i 75 au Aadlufesaz 493) uddhueniundua@ososd dmsunguiaedialusimiadm
@ 22 au Andidesay 393) Tavdeerinluvnandaas 2 putt $1 — B @oau 15 au fn
Hufovaz 26.8)

dmivendilEnnTsnveviiadhilzéwilai 2 fo nufiaviiavionasaay dwmiungs
dediludmiadodmi G 45 au fadudosas 20.6) Tavdestudsenuluvuandeas 1
dadouneu §waw 25 au Andhudesas 164) masdurudasiavnonasanumsudivaiy
dmiunquitedwludmiadigu Guau 23 au Aadlufevas 41.1) Tavdessrlsenuluvinag
afaay 1 diadeuneu (o 14 au Aashidooag 25.0)

dwsuniiWinunsaveufiadledonisviiai 1 Ao omiuviavenonasany dnfungu
areontudiniadoalni oy 90 au Antludovas 59.2) Tavdomiulunnanteas 1 puff \iie
fioims (o 85 au Andtufevas 55.9) uazduomivyilavnorasaausu@aiu dmfungu
etelusmiadug G 46 au Aadudovaz 82.1) Taodeaulumnandeos 1 putt e

° - -
81M3 ($119u 37 au Aadludouas 66.1) (1519 9)
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d‘. 3/ - 1 o ar ar Ad
131N 9 l!ﬁﬂ-ﬁﬂﬂgﬂiﬁﬂﬁﬂﬂﬂﬂﬂﬂdﬂgﬁﬁﬂB‘]l!ﬂﬂﬂ'IilﬂQﬂ’]ﬂﬂﬁﬂH‘l

AUty (N = 208 au)

1l
(N = 152 au)

Awu
{N = 56 au)

fmu | Sasas

sy | dawa:

AMUFURTY
Mild intermittent 32 21.1 8 14.3
Mild persistent 60 39.5 21 37.5
Moderate persistent 53 34.9 26 46.4
Severe persistent 7 4.6 i 1.8
diuuilaasnisiiiuisanauiia
0108 74 48.7 25 44.6
11-201 38 25.0 i6 28.6
21-301 13 8.6 8 14.3
31401 11 7.2 3 54
41-50 1i 4 2.6 1 1.8
5160 11 6 3.9 2 3.6
61-70 11 5 3.3 1 1.8
71-80 1 1 0.7 0 0.0
Avadn + SHuflavnnnassiu (1) 16.87 + 16.83 14.66 + 14.07
i1 peakflow gasanuile (das/uan)
0-100 1 0.7 0 0.0
101-200 15 9.9 3 5.4
201-300 37 24.3 17 30.4
301-4060 45 29.6 20 35.7
401-500 38 25.0 13 23.2
501-600 14 9.2 2 3.6
601-700 2 1.3 0 0.0
siaya‘llamysal 0 0.0 1 1.8
aadn + ddimunnnassiu (das/uii) 357.00 + 116.62 348.85 + 95.03 -
oA lnm Tsailnlszdrafiad 1
tvungudifiasagduarenuenoanal 85 55.9 15 26.8
vunguaLsiaTan e 32 21.1 22 39.3
tuslauflaugavannan 5 3.3 10 17.9
tald 30 19.7 9 16.1
mnafliFnstsaliulsziiniian 1
a¥iay 1 puff uin 5 3.3 7 12.5
A¥aay 2 puff L 1 0.7 2 3.6
A¥aay 1 puff 1fh — 1fu 75 49.3 11 19.6
Afoay 2 puff 1 — ufiu 23 15.1 15 26.8
afaat 1 puff Aauuau 10 6.6 2 3.6
asiae 1 Jla fauuau 3 2.0 1 1.8
a¥aar 1 win wih — iy 0 0.0 9 16.1
Uit 30 19.7 9 16.1
diayallauysal 5 3.3 0 0.0
i T nu Tsalwlssdraniai 2
gunFUALsitsatduRSINUINENRAARY 7 4.6 i 1.8
snWunguafiaosand 5 3.3 5 8.9
sdlandavaiavasnay 45 29.6 23 41.1
Nl ULNEVYRANAY 1 0.7 0 0.0
14 94 61.8 27 48.2
anatn i e nu Tsmihalszdrdiad 2
Aafaay 1 puff i 2 1.3 2 3.6 °
Asdas 2 puff uih 0 0.0 1 1.8
asaay 1 puff 1 — ufly 7 4.6 0 0.0
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AS9az 2 puff 19 — 1Ay 3 2.0 3 5.4
ASoaz 1 puff Aauuau 1 0.7 0 0.0 -
Asvaz 1 ulm dauuau 25 16.4 14 25.0
a¥oae 1 ula 1 — ufiu 10 6.6 7 12,5
adiar 1 uln uih — na1e¥u — ufiu— dauuau 0 0.0 1 1.8
afsar 1/2 ula 1 ~ 1y 9 5.9 1 1.8
"ad16i 9 94 61.8 27 48.2
dayatiaguysal 1 0.7 0 0.0
Al nunTsadhulszdrafiai 3
suflnyfinvenaviaanay 13 8.6 0 0.0
gufiaulasiuiiaanfiu 1 0.7 0 0.0
tvunFuFifiasauduariuanavaanay 0 0.0 1 1.8
gvutilauEnaRaaaN 0 0.0 1 1.8
Bl 138 90.8 54 96.4
anaufliEau safhalseiiuied 3
afoae 1 e dawuau 8 5.3 0 0.0
afoae 1 puff L — ufu 0 0.0 1 1.8
afoaz 1 Uia uih — 1y 4 2.6 0 0.0
afaar 1/2 la i — Uiy 2 1.3 0 0.0
a¥iar 1 ula Aauuau 0 0.0 1 1.8
11674 138 90.8 54 96.4
At ninTsathnlszdiruiiai 4
sufnufinuanavaanay 1 0.7 0 0.0
ullnufindusanifiu 1 0.7 0 0.0
ety 150 98.7 56 100.0
s amAEnn Tsallulszdraiian 4
asiar 1 la Aauuau 2 1.3 0 0.0
sl 150 98.7 56 100.0
A ldflafiainisyiiag 1
svutfiaueavaanay 90 59.2 46 82,1
mtg‘]nuﬂﬂﬂmunaanan 18 11.8 2 3.6
enbhyflnunanaanauy 3 2.0 0 0.0
Tal16itd 41 27.0 8 14.3
e tiflafiaanisddad 1
a¥sar 1 puff afiaans 85 55.9 37 66.1
a¥aas 2 puff iflaflannis 17 11.2 10 17.9
afiaz 4 puff ilasiaans 1 0.7 0 0.0
afsar 1/2 s Wafians 2 1.3 1 1.8
a¥iar 1 ula lafiavns 2 1.3 0 0.0
asiaz 1/2 davin Wlaflaams 1 0.7 0 0.0
asaas 1 daurn laflaans 3 2.0 0 0.0
il 41 27.0 8 14.3
ufitaifdafiansufiag 2
gulaufiauaavaanay 6 3.9 1 1.8
tnhfiinnenpncanay 2 1.3 0 0.0
aléTs 144 94.7 55 98.2
nnamnfldfiflagainsuiad 2 :
afiar 1 ia Wafians 3 2.0 1 1.8
a3saz 1/2 yia Waflaams 3 2.0 0 0.0
afuaz 1 faum Waslaams 2 1.3 0 0.0
it 144 94.7 55 98.2
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3. YoyasrduduaaFutinsa Peak flow Inde 1Ty

STAY PM,; uaz PM,, 1eduveuinuasivianduiinlassear.gudd tuvadng

L) ] ar 1 or & o A s T At EI
Tu 2 v5a Tdun eun thunmaas3alduda Sandadmyu Fufludeyamsasandaseniieiud 2

AINYIAY 2548 T4 31 NQUAMIAN 2549 (391 334 Tu) Tanwarudmauysaldaueasluaisnd 10

WAy PM,; dauinneglugas 0-50 pgm’ Amfludmauiufie 261 Su Gevas 78.1) (3edi

1) dwmiusedy PM,, fauinneglugas 0-50 pg/m’ Andiusuauiude 205 u Govaz 614) (g

#1579 12)

13N 10 uaasinuuasSeanzvean NNy saiveamsiufinm1 Particulate matterlu Jana

B1YUTZHIN 2 NINHINA 2548-31 WRHAINY 2549

damu
ﬁ'm;u_ﬁgg:?ﬂ‘in N = 3‘; )
(N= u) ssnl fatiay ahsiysod Satiay
PM; 5 332 99.4 2 0.6
PMyq 333 98,7 1 0.3

AR 11 saAadeyatiavesssay PM,, swwiudmiadguisndn 2 asngqau 2548-31

WOHNIAN 2549
am;g:;‘:a“ atAuds s OY-17)
sz (N = 334 %) (N = 334 %u) (N = 334 %u)
| fauez T | fauar du | fapar

sediusie’iu PMys (ug/m°)
0-50 251 75.1 230 68.9 261 78.1
50.01-100 46 13.8 78 23.4 68 20.4
100.01-150 2 0.6 8 2.4 2 0.6
150.01-200 0 0.0 1 0.3 1 0.3
finualdguyial 35 10.5 17 5.1 2 0.6
fnads i drudusununassiu 30.08 + 21.33 36.83 + 24.89 33.14 + 22.58
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aInil 12 uaaadoyarasvessziiy PM,, swiuiwmTadmuszndne 1 nsngau 2548-31

NN IAN 2549
aungiw‘f:aw Salrhud sy wada

Usziav (N= Bg 4 %) (N = 334 %u) (N = 334 %u)

s | fauas s | fadar s | fauax

sesutio$u PM;, (g/m?)

0-50 198 59.3 150 56.9 205 61.4 °
50.01-100 89 26.6 114 34.1 108 32.3
100.01-150 11 3.3 23 6.9 19 5.7
150.01-200 1 0.3 2 (.6 1 0.3
dayatilanysal 35 10.5 1 0.3 1 0.3
fuafia + danfoswinasysw | 43.20 + 26.10 51.33 + 30.29 47.79 + 27.94

N13ATIVIRTIAY PM, taz PM,; swiuvewnsumunuuafiviicarilasiequaiwerma

P at a4 ot L3 é o 1 [ H £
TsaSougwayineds Sanfadusini Ssdudoyamansaniasenheiui 29 faman 2548 84

30 fiquieu 2549 (394 306 ) Tanunasuduauyseifuaaslunizni 13 wuhszdn pM,, Tay

wavanneg 1Y 0-50 py/m’ Aafiudiouduie 203 Su Gevaz 66.3) ruderfusedu pM,,

d'. U L] L] = o ar o A
Tasmasadnanaegluga 0-50 pg/m’ fadludmuiude 160 Ju ovas 52.3) (garsan 14 uas

AN 15)

M151911 13 uamasIUIazSeaz vesn NNy TaiveIMSTUANAY Particulate matteriu SavTa

Aaalnaisznan 29 Famnw 2548-30 Tigura 2549

funufiasiala (ot
(N = 306 %u) (N = 306 %u) _
muysal fouaz Talauysal Sanay
PM; 5 276 90.2_ 30 9.8
PM;o 303 99.0 3 1.0
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msed 14 uaeadoyaraavedsziu PM,, 1T famitasoiaguamoimalsaGaugwsy

Inendy FanTaweslna sxuing 20 Gamnau 2548-30 Hguau 2549

TsaFaugus12ineniia

szian (N = 306 iu)
Fuu ] fauaz
Tz8u PM, s 508U (ug/m°)

0-50 203 66.3
50.01-100 55 18.0
100.01-150 14 4.6
150.01-200 3 1.0
200.01-250 1 0.3
siayatdauysol 30 9.8

duada + drnudavmniasgiy 43.75 + 31.03

msnil 15 waaedeyatiavessydy PM,, 51Ty fandlasinlagumwermalsaGeugwsy

Innde Saviadiealnal ssnie 29 Ganne 2548-30 digineu 2549

Tsadougwsziinadin
tszian (N = 306 ju)
duau | Satay
sy PMyo Tefiu (ug/m>)

0-50 160 52.3
50.01-100 113 36.9
100.01-150 23 7.5
150.01-200 5 1.6
200.01-250 2 0.7
fiayalalauysal 3 1.0

faadn + drufivsnnsnaessi 58.07 + 32.76

f11 Peak flow tAuswinrsinguaisiredaiafoslniuazdgusesniniui 1 nsngauy

254831 nIngIAN 2549 uermsluaisiedi 16 wuhdulvgieglusae 200.01-300 dasnni

FmTadoalna faflusniou 51 au Fevaz 33.6) nazeglugas 200.01-300 dasanii Tudmia

du Aadiuduau 25 au Govaz 44.6)

M15137 16 taasdoyan Peak flow a5 Tuvengusvdueniedainsenin 1 asaginy

254831 nINHINYN 2549
vty dnu
dunguélating (N = 208 au) (N = 152 au) (N = 56 au1)
Fu | famar | swnu | davas
#1 peak flow wusiaiu (das/u)
0-100 0 0.0 1 1.8
100.01-200 20 13.2 5 8.%
200.01.300 51 33.6 25 44.6
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300.01—400 48 31.6 18 32.1
400.01-500 27 17.8 5 32.1
500.01—600 5 3.3 2 3.6
600.01-700 1 0.7 0 0.0
dnafin + dudasinassu (das/uii) 316.46 + 98.42 290.57 + 87.80

A3 Sequence plot YOIAURAY Peak flow YBInguitedsdmindyuuasFoalni uas

1 ‘; os ﬂ’l ar h i {
AURTUTITU PM, , iz PM,, vodiaaeaianda uaaalugilii 2 Segaln 7

7UN 2 uvaae Sequence plot veIRUNTE Peak flow voIngualedadaniadiyu szvin 29

famns 2548 §4 31 AINYINN 2549

380.00

y Peak Flow (L/min
g
.

g
3

Average Dall

8
;
=

280,00+

1 1
20805 - %< [refbde 2006
date

170306

QL0505

F506.04
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311 3 uaAa Sequence plot Yo unfe Peak flow voanguiethafanTaFedlni szni1a29
BHIAY 2548 84 31 NINGY AN 2549
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g
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« m
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20005 133005 LirA ¥ 250105 120308 050506 250505
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71 4 uaas Sequence plot veaAURTETETH PM,, SanTadgu s2HIn 2 nsngian 2548 B4 31
NEHNINY 2549
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g
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1lfi 5 uanq Sequence plot vasA UGS TH PM,, SanTadaddva ss1d1a 29 Gavnss 2548 Ba
P

30 2guEY 2549
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150,00
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8
1

0.00

1 [] ¥ 1
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711 6 uan3 Sequence plot vasrundeeTu PM,, Saviadiygu sndn 2 nsnginy 2548 4 31
NGHAINY 2549

m.)
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100.00-

Average Daily PM10
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8
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0.00=

] ] 1 i | 1 E]
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7U0 7 uaaa Sequence plot voanuadaTIIY PM,, SmTatiudlna 29 Famau 2548 Ba 30
g 2549

25000

mé

150.00

100,00

Average Dally PM10 (ug/cu

%
2
i

0.00

s e

4. YeyaszAumaNyuazaIMgiininauadsseTu

fszAumeiumionsiuvensuniguuaiy AaoinseguamemalsaSougnny

nends SanFadsalm 18ud miveuveuenlad o) Telau () Tulanulasenlad N0,
w & a w4 a

uazFares lavenlsd (S0, FuiludoyamsasaiaszudeTuil 20 Famnay 2548 fa 30 diguou

2549 (591 306 Su) Anwasudmveamsiuiintoyauaatu uanalugili 8 il 11
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mIefl 17 saasdnouesfeaazvesnnuauysaiveamstiufiomssiumaiy  Tudnda

ieainsisznan 29 Famna 2548-30 Hguieu 2549

Fruntudanvia \izatinl
(N = 306 %) (N = 306 %u) _
suysol dauaz aisuysal Satay
Co 294 96.1 12 3.9
Oy 281 91.8 25 8.2
NO, 294 96.1 12 3.9
SO, 217 70.9 89 29.1

smaggilosinvundoseTuvesguiggiloninnnamile  uazquiggiioninerfmia
dmu Gendiedudl 2 nsngiay 2548 84 30 fiquiow 2549 131 364 ) uni@oalmi Geviheiudl
29 Aavay 2548 4 30 Tguieu 2549 52 306 Fu) TAun ANuNADINTY YuMA Anuudining
W uazumruaa uaastugli 12 Sagui 21 dmduanunsudnvesoyaumasluaisad
18

miefi 18 trasdnuinsseayveinnuanysniveansiiufindimagniiuninan T Jwnda

wealnaazdiyu
tiea Tl dmju
Agailuive (N = 306 ‘.‘1‘:‘) (N = 364 ?lt:l)
saysal| fapax angsal fauaz | auysal| dauay P fauaz
ATNUNAAINTA 306 | 100.0 0 0.0 364 | 100.0 0 0.0
amﬂqﬂ 306 1 100.0 0 0.0 364 |1100.0 Q 0.0
ANufiuduing 306 | 100.0 0 0.0 358 | 98.4 6 1.6
Wuaiy 296 | 96.7 10 3.3 325 89.3 39 10.7
LSILAR 306 | 100.0 0 0.0 319 | 87.6 45 i2.4
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3171 8 uaaa Sequence plot vesRunfuTTU CO FamTaFodual 20 Remnu 2548 B9 31
NINGINY 2549
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3UM 9 1EA3 Sequence plot vosAuATETE M O, JinTadeddual 20 Fawna 2548 B4 31
301NN 2549
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317l 10 taas Sequence plot vesrundus WU NO, Fandabuslny 20 Famnu 2548 B4 31

AINGINN 2549

40.00~

<]

3

[
——

8
8
f

ge Dally NO2 (ppb)

Avera
e ——

10,60

0.00+

1 L4 1 I
0805 05 @ans WHIDE 17006 GEDS05 250505

date

37



31l 11 uama Sequence plot vesaunduswiu s0, Saniadodwmi 20 Famian 2548 84 31

NINHINU 2549
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77 12 uaas Sequence plot vosmaNuAAIMATITUTINIAG YU S¥11719 2 ATNEINY 2548 B9
30 3guiEY 2549
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UM 13 naas Sequence plot vaampNUNARIMAT I THT M TaiTudlusl 20 Famau 2548 a9 30
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71 14 uaaa Sequence plot vosgamgiineTudaadyu sznin 2 nsngAN 2548 84 30
figuie 2549
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U0 15 uana Sequence plot vasmguugliswIuSanTadedud 29 Famay 2548 84 30
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4 x Lo ar ar  ar of o
711 16 1aAa Sequence plot YosmaMUFUTURNE e TUTwTad iy 521 2 nangIaw 2548
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A 17 wana Sequence plot vaImIANUTUTINS e TudanTamadnil 29 Favnau 2548 84 30
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71N 18 uaaa Sequence plot veamSSinarusiwTudmIndiygu sendne 2 asngian 2548 §a 30
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71U 19 uans Sequence plot vosrFsnaruneiudavniaBoddna 29 Gemnau 2548 §4 30
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Ui 20 uaRa Sequence plot vearminamaunas ey SanTadiyu sz3 2 nangine 2548
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311 21 uarag Sequence plot vosAnfFmnaneanaamaTudmiadedna 29 Famnau 2548 5430

Hg Y 2549
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Anuauysalvensiufindl Peak flow lutraduasdu  Angudlednlusinia

¥ T t
FolmilimsiufingniudwdTufi 20 fanny 2548 B 30 Nguiou 2549 nagnguietialu
b4 ¥ [
dndadmuiimsiuiingaiudawdTui 2 asaginy 2548 B9 31 waun1ay 2549 uaaslumsed

19

M3l 19 sansi iz lesny veanuminysaiventsiiufindr Peak flow lu Saviadeslni

nazd1yu
¢ o Tuad s
fMnua§udad (N = 152 au) {N =56 au)
(N = 208 Au) saysal| dauas au‘:fs ol dfauar | suysal] Jaonas auti af {nuay
Peak flow siauitin 17 11.2 135 | 88.8 0 0.0 56 100.0
Peak flow aaufu 14 9.2 138 | 90.8 g 0.0 56 | 100.0
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§1M§UA1 Autocorrelation coefficient Ha¥ Partial autocorrelation coefficient 484 Peak Flow
mavs e TuvesdiloneudialusminGostmiuazdmuil lag d1eq M uraclugud 22 Sogudl
25 mMuaEy éﬁﬁjﬂlmuﬁﬂa’lﬂﬁ’u panfe fluiuy exponential decay ‘ﬁd Autocorrelation
coefficient {182 Partial autocorrelation coefficient ﬁ’qfu madel ﬁmmzﬁ ufio One autoregressive (p)

1A% one moving average (q) parameter’ "

‘;ﬂ‘ﬁ 22 UaAS Autocorrelation Coefficient I Peak Flow mﬁﬂﬂu’fu‘umﬁﬂaﬂﬂauﬁﬂ‘lu

< ar al 1 1 4 - = =
faniaaslna TEWINIUY 29 AHIAH 2548 £4 30 UHUIHU 2549

-
)
[

Autocorrelation Coefficient
e
i

&
7]
H

1.0
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ol
-
-
-
-~
=
=
]
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711 23 uaas Partial Autocorrelation Coefficient YR Peak Flow (ndusuTuvasdihavieviia

TudanTatiaalna 524310300 20 Ravnm 2548 84 30 Tigueu 2549

0.5
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Partlal Autocorrelation Coefficient
o
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-1.01
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Ul 24 uAAY Autocorrelation Coefficient VedA1 Peak Flow wdaveTuveadilemoudinly

danTadnyu szn193ui 2 nsnginm 2548 G4 31 Ngua1Aw 2549

1.0

Autocorrelation Coefficient

&
(i)
]

~1.07]
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41/ 25 s Partial Autocorrelation Coefficient Y04 Peak Flow (a5 fuvosfihevauiia

Tudawdadmgu sendiedudi 2 asngiaw 2548 Ba.31 wqumaw 2549

Pa'ila[ Autocorrelation Coefficient
0
[

=107

] 1 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1§
Lag Number

4. mimManduiusssuieseduduazfaRunto ey

fanduius (Correlation) syninszdufu 2 1ina fe PM,  uaz PM,, uazssduisiy
m’f%am’i’waaﬂmﬂ'mqnuaﬁy ﬁtfmﬁm’mqmmwmmﬁisqa‘%‘uqumﬁ‘immﬁ’u .mia
el TAun arsuereusnlyd (o) Tolwu (0,) lulnsnulasenlas Mo,) uazdantesla
98019 (S0,) uemalumsef 20 uazmanduWus (Correlation) FINTNSTAURU 2 AR AD

PM, ; 0z PM, lusanFadmuuanalumsisi 21
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P J [T ) ar N L a -:: & A or of 1
15191 20 uﬁmmammwusszmwizﬂudmmzmmwumauswm Fandmideslvai

526y CO | 58U O3 iﬂxgu sudin SO,
ua."mﬂ mﬁuﬂ X nier mt’mﬂ
PMy, PM.5 15U Lalik)tt s1a’y
asuaRs (ug/m3) | (ug/m3) | @onflss. | danflss. ;w’iuﬂ #ailss.
ailss.
gWIY w5 poioiiy qws;ﬂ
(epm) | (ppb) | ‘opy | (pRb)
Pearson ok ok ok
rm},ma) Correldfion 1 0.876(**) | 0.729(**) | 0.568(**) | 0.826(**) | 0.225(**)
kg pvalue X 0.000 | 0.000 | 0.000 | 0.000 | 0.001
Pearson ' ¥ gk
:le_;;n N Correlation | 0-876C%) 1 0.5290*%) | 0.671(**) | 0.672(**) | —0.069
vg pvalue 0.000 ] 0.000 0.000 0.000 0.340
s¢3u CO | Pearson Fok ok oK
i Correlation | 97290 | 0.529(**) 1 0.226(**) | 0.822(**) | 0.425(**)
sutudl
#n1flss.
g | Palue 0.000 | 0.000 ~ 0.000 | 0.000 | 0.000
ipﬁpm)
Tv%u O; | Pearson *k ok ok *k
Wi Correlation 0.568(**¥) | 0.671(**) | 0.226{**) 1 0.489(*¥) | 0.074
sre¥uid
Anflss.
W p-value 0.000 0.000 0.000 - 0.000 0.264
(ppb)
sz6u NO; | Pearson N e ok
it Correlation | 0-8260%) | 0.672(*%) | 0.822(**) | 0.489(**) 1 0.331(**)
safudt
Aailss. -
a— p-value 0.000 0.000 0.000 0.000 0.000
(ppb)
sv#iu SO, | Pearson ke o *k 1
it Correlation | 0225 | —0.069 [ 0.425(*) | 0.074 | 0.331(**)
saerfuil
dnflss. _
qwa | Pvalue 0.001 0340 | 0000 | 0.264 | 0.000
(ppb)

+fadgyi p-value <0.01
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< ) er ar d L4 [T 4{ [TV “w o
1N 21 I!ﬁﬂ\lﬂ1ﬁﬁﬁﬂﬂﬂﬁ‘iz?ﬂ'liizﬂﬂdu!ﬂﬂﬂ‘i‘lf]?u WHIANTWH

A15URAH PM;o (ng/m?) PM..s (ug/m?)
Pearson Correlation 1 0.976(**)
PM y
10 (Hg/m") pvalue - 0.000
Pearson Correlation 0.976(**) 1
PM /m?
25 (Hg/m’) p-value 0.000 -

L7

= ipdfigh p-value < 0.01

o w o ur or - = u 4
5. mTinnsiauiiiiiszniessdudusetu uasfoyagafioaingfiunt Peak flow i

18

msmANEFURUTIEnT19A Peak flow mAuswufussdullu PM, , PM,,, €O, 0, NO,,
$0,, ANUNADINIS, YuUHR, mm%ue‘r’uﬁ’nﬁ', uauan, wazlSuaduswiuiazduds Tae
1790 Lag period fnsudaunlsiimdiee fudaud lag 0 4 lag 6 TudewdaBedlui uaznism
ANuFURUTIZN 19 Peak flow 1nfos103ufiuseduliy PM,,, PM,,, AMUNABINA, QuUg,
mm‘?‘;uﬁ'uﬁ‘n{, uarauan, uaslSinuduseufiazdauls Taudon Lag period dmiudunls
AR fudaug lag 0 T4 lag 6 Tudandndyu A10aBR Linear Mixed Effects Model (Repeated
Measures) with ARIMA (1, 1) covariance structure #12811I5Un51erAA SAS version 9.0 IHAA3
wermalugsnfi 22 tazased 23 madendanmlunsTiareddmsudusluiduszniha
Fuit 29 Fananu 2548 fa 30 fiquaon 2549 uazdmivdmpudiuszning 2 nsngian 2548 131
WqUMAY 2549 WefiioannszezBudvesnsifudeya Sanuadhnndihsiounilideny
nweudnlumsnumiidiSudulindeusu ofls Faulsdunnds sndu faulsaSmary s
msaldougyl (Transform) {foyanoudaui3 differencing order 1 fiosnindoyafifudunuiud

autocorrelation

L] a4 T »
M31A 22 waaadinlsz@ntved regression YDA Peak flow nBuuazA1 p-value 1 fag 0-6 U

vesmsunfinuazAm g iinainn Smiaduddnisznin 29 fanay 2548 G 30 Hgwau

2549
Items Parameters g Std. Error p-value
PM, Intercept 312.02 7.6540 <0.0001
Lag 0 —0.03685 0.01353 0.0065*
Intercept 312,10 7.6616 <0.0001
Lag 1 -0.03552 0.01356 0.0088*
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Intercept 311.74 7.6751 <0.0001
Lag 2 0.03817 0.01333 0.0042*
Intercept 311.67 7.6611 <0.0001
lag 3 0.004657 0.01339 0.7280
Intercept 311.67 7.6537 <0.0001
Lag 4 0.01209 0.01338 0.3660
Intercept 311.60 7.6124 <0.0001
| lag 5 0.01098 0.01261 0.3840
Intercept 311.62 7.6437 <0.0001
Lag 6 0.01350 0.01290 0.2954
Intercept 311.97 7.6012 <0.0001
' Lag 0 -0.02526 0.01058 0.0170%
Intercept 312.07 7.6958 <0.0001
tag 1 =0.02154 0.01062 0.0426*
Intercept 311.70 7.7180 <0.0001
| Lag 2 0.02042 0.01049 0.0515
PMyq Intercept 311.66 7.7071 <0.0001
| lag 3 0.003441 0.01051 0.7434
Intercept 311.68 7.6979 <0.0001
Lag 4 0.01143 0.01050 0.2763
Intercept 311.62 7.6924 <0.0001
Lag s 0.01131 0.01047 0.2801
Intercept 311.66 7.7048 <0.0001
lag6 0.006622 0.01065 .5342
Intercept 311.78 7.6952 <0.0001
LagQ —0.8697 0.7260 0.2309
Intercept 311.94 7.6829 <0.0001
Lag 1 -0.7672 0.7184 0.2855
Intercept 311.62 7.7258 <(0.0001
Lag 2 0.4758 0.7199 0.5086
co Intercept 311.57 7.7245 <0.0001
lag 3 —0.2513 0.7216 0.7277
Intercept 311.74 7.7397 <0.0001
Lag 4 0.5842 0.7233 0.4193
Intercept 311.55 7.7318 <0.0001
Lag 5 —.9158 0.7253 0.2068
Intercept 311.63 7.7288 <0.0001
lag 6 2.3363 0.7259 0.0013*
Intercept 311.70 7.6979 <0.0001
1 Llag 0 0.02757 0.04166 0.5081
Intercept 311.92 7.6792 <0.0001
| Lag 1 -0.04366 0.04111 0.2883
Intercept 311.58 7.7194 <0.0001
| Lag 2 0.04683 0.04119 0.2556
0, Intercept 311.63 7.7785 <0.0001
| Lag 3 -0.04338 0.04464 0.3311
Intercept 311.73 7.7743 <0.0001
Lag 4 0.1025 0.04310 0.0174*
Intercept 311.57 7.7748 <0.0001
lag 5 0.02163 0.04337 0.6179
Intercept 311.58 7.7757 <0.0001
lag 6 -0.05883 0.04358 0.1770
NO; Intercept 311.78 7.7016 <0.0001
Lag 0 —0.05600 0.05672 0.3235
Intercept 311.94 7.6970 <0.0001
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lag1l —0.06148 0.05606 0.2728
Intercept 311.60 7.7418 <0.0001
Lag 2 —0.01872 0.05630 0.7395
Intercept 311.56 7.7403 <0.0001
Lag 3 —0.02610 0.05640 0.6435
Intercept 311.68 7.7324 <0.0001
Lag 4 0.007648 0.05446 0.8883
Intercept 311.51 7.7268 <0.0001
Lag 5 0.04746 0.05447 0.3836
Intercept 311.51 7.7246 <0.0001
lag 6 0.1594 0.05476 0.0036*
Intercept 311.81 7.7697 <0.0001
Lag 0 —0.8541 0.4427 0.0537
Intercept 312.08 7.7497 <0.0001
Lag 1 =0.00497 0.3962 0.9900
Intercept 312.01 7.7935 <0.0001
Lag 2 0.1207 0.4581 0.7922
S0, Intercept 312.29 7.8290 <0.0001
lag 3 0.6613 0.5299 0.2120
Intercept 312.42 7.8212 <0.0001
Lag 4 0.3106 0.5315 0.5589
Intercept 312.40 7.8264 <0.0001
Lag 5 =0.1297 0.5695 0.8198
Intercept 311.84 7.8460 <0,0001
Lag 6 1.0050 0.5699 0.0778
Intercept 311.93 7.6824 <0.0001
Lag 0 0.09754 0.1404 0.4873
Intercept 312.03 7.6884 <0.0001
lag 1 —{.1858 0.1412 0.1880
Intercept 311.67 7.7131 <0.0001
Lag 2 =0.2474 0.1414 0.0801
Intercept 311.68 7.7029 <0.0001
Pressuig Lag 3 —0.1293 0.1414 0.3604
Intercept 311.70 7.6950 <0.0001
| Lag 4 -0.1004 0.1419 0.4792
Intercept 311.64 7.6907 <0.0001
Lag 5 —0.1234 0.1421 0.3852
Intercept 311.67 7.6954 <0.0001
lag 6 -0.00794 0.1424 0.9555
Intercept 31191 7.6826 <0.0001
Lag 0 -0.1723 0.1456 (.2368
Intercept 312.06 7.6886 <0.0001
lag1 0.2031 0.1459 0.1639
Intercept 311.67 7.7133 <0.0001
 Lag 2 0.003241 0.1460 0.9823
Intercept 311.68 7.7030 <0.0001
Temperature -3 0.1322 0.1464 0.3665
Intercept '311.70 7.6949 <0.0001
Lag 4 0.1547 0.1466 0.2812
Intercept 311.64 7.6905 <0.0001
Lag5 0.2301 0.1466 0.1166
Intercept 311.67 7.6994 <0.0001
Lag 6 0.02857 0.1467 0.8456
Humidity Intercept 311.93 7.6825 <0.0001
Lag 0 0.03052 0.03334 0.3600
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Intercept 312.04 7.6885 <0.0001
{ag1 —0.02291 0.03351 0.4942
Intercept 311.67 7.7133 <0.0001
Lag 2 0.009002 0.03357 0.7886
Intercept 311.68 7.7029 <0.0001
Lag 3 —0.03362 0.03356 0.3164
Intercept 311.70 7.6950 <0.0001
i Lag 4 —0.06362 0.03362 0.0585
Intercept 311.63 7.6906 <0.0001
| Lag 5 =0.06097 0.03355 0.0692
Intercept 311.67 7.6994 <0.0001
Lag 6 0.04381 0.03339 0.1895
Intercept 311.93 7.6824 <0.0001
lag0 =0.00296 0.06958 0.5661
Intercept 312.04 7.6886 <0.0001
Lag 1 0.06000 0.06974 0.3896
Intercept 311.67 7.7133 <0.0001
| Lag 2 —0.01149 0.07004 0.8697
. Intercept 311.66 7.7030 <0.0001
Sunlight [Lag 3 0.03916 0.07035 0.5778
Intercept 311.68 7.6950 <0.0001
Lag 4 0.08825 0.07073 0.2122
Intercept 311.62 7.6906 <0.0001
Lag 5 0.05872 0.07048 0.4047
Intercept 311.67 7.6994 <0.0001
Lag 6 -{.03521 0.07062 0.6181
Intercept 312.16 7.7028 <0.0001
Lag 0 -0.01162 0.01514 0.4425
Intercept 312.20 7.6695 <0.0001
| Lag 1 —0.03487 0.01439 0.0154*
Intercept 3)2.13 7.7011 <0.0001
lag 2 —0.01313 0.01504 0.3825
Rain Intercept 311.52 7.6939 <0.0001
Lag 3 0.004872 0.01412 0.7301
Intercept 311.74 7.7112 <0.0001
Lag 4 =0.00893 0.01528 0.5588
Intercept 311.61 7.6730 <0.0001
lag5 0.004997 0.01449 0.7302
Intercept 311.68 7.6609 <0.0001
Lag 6 -0.00071 0.01414 0.9602

A19190 23 naaadilsz@n5 Y04 regression YoM Peak flow taGuNUAZAY p-value 7l lag 06 Ju

veaymaduuasmmggiissing fmladigu 1euin 2 nsngiaun 2548 Sa 31 weEAIAN

2549

Items Parameters B Std. Error p-value

PM,s Intercept 295.30 10.6042 <0.0001
lag 0 =0.02309 0.01614 0.1525
Intercept 295.48 10.6364 <0.0001
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Lag 1 0.002639 0.01609 0.8697
Intercept 295.36 10.6412 <0.0001
lag 2 0.006963 0.01614 0.6661
Intercept 295.36 10.6304 <0.0001
| Lag 3 -—0.01292 0.01611 0.4225
Intercept 295.44 10.6055 <0.0001
Lag 4 0.01828 0.01610 0.2564
Intercept 295.26 10.5763 <0.0001
[Lag 5 ~0.00504 0.01590 0.7512
Intercept 295.00 10.6235 <0.0001
Lag 6 —0.00181 0.01587 0.9093
Intercept 295.26 10.5977 <0.0001
lag 0 —0.02082 0.01296 0.1081
Intercept 2585.40 10.6295 <0.0001
Lag 1 0.007337 0.01292 0.5700
Intercept 295.25 10.6225 <0.0001
Lag 2 0.001212 0.01297 0.9256
PM,, Intercept 295,27 10.6224 <0.0001
Lag 3 =0.00619 0.01297 0.6333
Intercept 295.42 10.6081 <0.0001
| Lag 4 0.01514 0.01297 0.2432
Intercept 295.33 10.6014 <0.0001
Lag 5 =0.00898 0.01288 0.4856
Intercept 295.05 10.6373 <0.0001
Lag 6 0.000432 0.01286 0.9732
Intercept 295.28 10.5961 <0.0001
| Lag 0 —0.06529 0.2053 0.7505
Intercept 295.41 10.6259 <0.0001
| Lag 1 —0.1862 0.2051 0.3640
Intercept 295.27 10.6181 <0.0001
| Lag 2 —0.07142 0.2042 0.7265
Intercept 295.29 10.6187 <0.0001
Pressury Lag 3 0.1456 0.2052 0.4781
Intercept 295.44 10.6061 <0.0001
Lag 4 0.1653 0.2059 0.4221
Intercept 295.32 10.5977 <0.0001
Lag 5 0.224% 0.2059 0.2748
Intercept 295.07 10.6335 <0.0001
Lag 6 0.02252 0.2073 0.9135
Intercept 295.29 10.5954 <0.0001
lag 0 0.3683 0.1879 0.0500
Intercept 295.42 10.6249 <0.0001
Lag 1 0.2769 0.1887 0.1424
Intercept 295.26 10.6182 <0.0001
Llag 2 0.1178 0.1893 0.5339
Intercept 295.32 10.6180 <0.0001
Temperature I3 -0.1550 0.1894 0.4133
Intercept 295.43 10.6065 <0.0001
Lag 4 0.1047 0.1898 0.5812
Intercept 295.30 10.5979 <0.0001
lag 5 0.1781 0.1895 0.3473
Intercept 295.06 10.6335 <0.0001
Lag 6 0.02802 0.1903 0.8829
Humidity Intercept 295.30 10.6631 <0.0001
Lag 0 0.006857 0.04057 0.8658
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Intercept 295.43 10.6464 <0.0001
| lag 1 =0.02541 0.04047 0.5300
Intercept 295,25 10.6848 <(.0001
lag 2 0.001762 0.04028 0.9651
Intercept 295.26 10.6826 <0.0001
 Lag 3 0.01868 0.03993 0.6400
Intercept 295.45 10.6611 <0.0001
tag 4 —0.08611 0.04020 0.0322*
Intercept 295.33 10.6085 <0.0001
Lag 5 0.009046 0.04050 0.8233
Intercept 295.07 10.6610 <(.0001
lag 6 0.02323 0.04034 0.5648
Intercept 295.56 10.8270 <0.0001
Lag 0 =0.1492 0.1509 0.3229
Intercept 295.51 10.7700 <(.0001
Lag 1 0.1922 0.1500 0.2002
Intercept 295.32 10.7717 <0.0001
Lag 2 0.1046 0.1495 0.4840
. Intercept 295.34 10.7118 <0.0001
Sunlight Lag 3 —0.2366 0.1481 0.1103
Intercept 295.61 10,7225 <0.0001
Lag 4 0.01082 0.1498 0.9424
Intercept 295.54 10.6652 <0.0001
| Lag 5 0.07664 0.1505 0.6106
Intercept 295.32 10.7138 <0.0001
Lag 6 -0.08276 0.1509 0.5834
Intercept 256.44 10.9087 <0.0001
Lag 0 —0.02465 0.06430 0.7015
Intercept 295.95 10.9041 <0.0001
lag 1 -0.05906 0.06277 0.3468
Intercept 256.08 10.8445 <0.0001
Lag 2 —0.07152 0.06220 0.2502
Rain Intercept 295.95 10.9058 <0.0001
Lag 3 0.01593 0.06184 0.7967
Intercept 295.85 10.8896 <0.0001
Lag 4 0.02203 0.06191 0.7220
Intercept 296.00 10.8155 <0.0001
tag5s 0.008746 0.06231 0.8884
Intercept 295.89 10.8451 <0.0001
lag 6 (.02730 0.06242 0.6618

<

*Tiad "ﬂ_!ﬁ p-value <0.05

MIMANUFURUSIZN TR Peak flow nfiuswiufusedutu pM, , PM,, CO, 0,, NO,,
= df. o o o = o = o r-
50,, ANUAABINTA, RINYT, ANUTUTURNS, ueruan, uazlTaudusufiazduds Taudon
1) » _e . .
Lag period th§uAualsNA1A199 MR lag 0 B9 lag 6 TudanTaiBadlnd A20a87 Linear Mixed
Effects Model (Repeated Measures) with ARIMA (1, 1) covariance structure fulisunsueada SAS
version 9.0 t§ufena p-value fitoufiqavaaunas lag IAnadeuanslumsief 24 i asnai 34

madontrnailumsinnesidmsudoslmiziluszn eyl 29 Fanay 2548 89 30
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¥
w Al A <

E 4
iquign 2549 fisiliioannszuzSuduvesmsiiudoya Peak flow Tuseniadslnsfinnydi
T £ o a ' v ow o
nndihoinnunilsosy nussdunlunsdnymnldsudulinfouu fulsdunad onidu
FaulsSnedy szlimanffougy (Transform) Yoyaneud1033 differencing order 1 tilea91n

3 ad o .
doyainudiusre5uil autocorrelation

] « T T
M3 24 ueaadandszinBueq regression YBaAL Peak flow 1aRBASM p-value 7 lag 2 Tuveq

1 PM, , IndeseTudanYadadlnaiszndg 20 Gamina 2548 4 30 fiquion 2549

Unstandardized Coefficients
Model 5 Std. Error pvalue
Araef 311.74 7.6751 <0.0001
dAuadunutu PM, 0.03817 0.01333 0.0042*

L7 oo

*Tiod mgﬁ p-value < 0.05

3 o r .
M 25 uaaadnlssdnsves regression ¥23A1 Peak flow (AABlALM p-value fl Iag 0 YN

£i1 PM,, inde s Tudimiadiodwaiszvin 29 Famaw 2548 Ba 30 Tiguam 2549

Unstandardized Coefficients
Model T Std. Error pvalue
Arnaf] 311.97 7.6912 <0.0001
aadanoiu PM,, —0.02526 0.02526 0.0170*

*ﬁﬁﬂﬁ"lﬁ'@ﬁ Dp-value <0.05

H 4 14 1
A19197 26 Haaadunlsz@nBveq regression YaaAl1 Peak flow (nTaiAYA p-value 71 lag 6 THv04

1 CO et Tufan Tabudniiszndig 20 Sonnu 2548 4 30 fguen 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
ArAed 311,63 7.7288 <0,0001
Auadasnoiu CO 2.3363 0.7259 0.0013*

LTS

*10

w1y p-value <0.05
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] o 4 ]
1517 27 uonadulsz@nBvad regression UBIN Peak flow (aBENAZAT p-value 1 lag 4 THvas

i1 0, mars i Tudmiadudlnisz v 20 aniny 2548 B4 30 Tiguoeu 2549

Unstandardized Coefficients
Model r] Std. Error p-value
drmovl 311.73 7.7743 <0.0001
sinfureiu O, 0.1025 0.04310 0.0174*

o

i “ty,ﬁ p-value <0.05

T o L] r
MINT 28 saadduilsznEued regression Y93A1 Peak flow indeitaza p-value ¥ lag 6 Tuvoq

fl1 NO, (e e TudanTadaalnalszning 20 Gamau 2548 fia 30 Ngrrau 2549

Unstandardized Coefficients
Model I Std. Error p-value
fnoft 311.51 7.7246 <0.0001
Anaf&asuiu NO, 0.1594 0.05476 0.0036*

Ao

*fudfigh p-value <0.05

M3WA 29 nanaiinlszdnSves regression Y841 Peak flow indalaza p-value 1l lag 0 Tuvos

1 50, inGus e Tudin Tadoalnalsznin 29 Tavaw 2548 §ia 30 Rgurem 2549

Unstandardized Coefficients
Model T Std. Error pvalue
ARt 311.81 7.7697 <0.0001
Aadnneiu SO, —0.8541 0.4427 0.0537

1 o r L)
31911 30 naasdunlsyGnEueq regression U03A1 Peak flow NAaUAZA p-value Al lag 2 Tuv0a

manunaemmate s TudinYadadnissning 20 Favinw 2548 8430 lguieu 2549

Unstandardized Coefficients
Modet 8 Std. Error prvalue
Arafl 311.67 7.7131 <0.0001
ArnnMunaaInAade
o -0.2474 0.1414 0.0801

T 4 [ 1]
13197 31 uoaadnlsznEued regression ¥84A1 Peak flow 1NABNDTAY p-value 1 lag 5 TUDA

mgamgiitndsneTudimiadednaisening 20 Gamnaw 2548 64 30 Hgunem 2549

Unstandardized Coefficients
Model r] Std. Error p-value
AAoA 311.64 7.6905 <0.0001
Aganagiadanoiu 0.2301 0.2301 0.1166
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T L3 T 1
13w 32 uarasdunlse@nEvoq regression Y93A1 Peak flow 1mduuaza p-value i lag 4 Tuvoq

z [ rd L 4 LT A" wr -
fanuyudImsiads e udmTabaddnalszndng 20 Ronna 2548 5130 Aquiou 2549

Unstandardized Coefficients
Model 8 Std. Error pvalue
daefl . 311.701 7.6950 <0.0001
drmiudinividads
15U —0.06362 0.03362 0.0585

1 [ L] 1
A1319N 33 tanadilseBntued regression U03A1 Peak flow (nAeazm pvalue #i lag 4 Tuvas

susrauaandes e TudimTadudniszndng 29 famna 2548 Ba 30 Hgunam 2549

Unstandardized Coefficients
Model I Stad. Ervor p-value
draafl 311,68 7.6650 <0.0001
AR LTIy 0.08825 0.07073 0.2122

15191 34 taaaduilszinSueq regression VoA Peak flow 1afeunsa pvalue 11 lag 1 THvBq

1 - [T ar 1 1 = = o
ﬂ'llﬁ!l'lﬂiﬁl‘l{lﬂﬂﬂ‘i'lﬂ'lﬂﬂqH?ﬂ!ﬂﬂd‘lﬂﬂi&’?ﬂﬂ 29 a9¥INU 2548 94 30 ugUIWY 2549

Unstandardized Coefficients
Model I Std. Ervor p-value
dpafl 312.20 7.6695 <0.0001
AnMnoruaia *
sodu -0.03487 0.01439 0.0154

o

= w o
FHUUA YN p-value < 0.05

msmanudIUTTE 1A Peak flow mAvs 10 uiuszdulu PM, , PM,, CO, O, NO,,
SO,, ANUAABINA, QUHQ, mwi”;uf‘r'uﬁ'ﬂﬁ, ueauaa, uazdSuadusieiu Tamihauds
Wanuadihs Model wlouiu wazden Lag period 717 prvalue Toufiqaf lasnmsnacou
detulusimiadealns #UaD7A Linear Mixed Effects Model (Repeated Measures) with ARIMA
(1, 1) covariance structure #26T1lsunsuadA SAS version 9.0 IdHafauenslumsed 35 mnifu
@denmwizA s pvalue oent 0.1 18ud age, severity, dayofweek, weight, height, PM2.5
(lag 2), PM10 (lag 0), CO (lag 6) MMMINAADUAIVADA Linear Mixed Effects Mode! (Repeated
Measures) with ARIMA (1, 1) covariance structure AuT1l5unsuad@ SAS version 9.0 ﬁﬂﬂ%ﬂ 1
Fuaaslumsiai 36 udafadaulsfilim pvalue w0 0.05 o't mie Model GULGE

iaaIlua1sieh 37
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T o ]
A9 35 uaaaduilszBnBuoq regression YA Peak flow IRABNALM p-value Frandlsau

yana pamwaimatazgatening dawmdateddnalssnin 20 Ramau 2548 84 30 Nguneu

2549

Model U;standafdlzed Coeff;:;:.ngmr pvalue
At -253.97 76.4465 0.0011
Sex (1) 14.1576 12,1743 0.2468
Age -1.8380 0.3331 <0.0001*
Severity (1) 55.0628 30.5004 0.0731
Severity (2) 64.8109 27.8905 0.0216*
Severity (3) 64.9579 27.5144 0.0196*
day of week (0) 0.2674 0.7050 0.7046
day of week (1) 0.8428 0.6742 0.2i16
day of week (2) 1,7065 0.6619 0.0101*
day of week (3) 0.7056 0.6986 0.3128
day of week (4) 0.9845 0.7142 0.1684
day of week (5) 1.1574 0.7404 0.1184
Weight 2.2027 0.5582 0.0001*
Height 2.9766 0.6035 <0.0001*
PM;; (lag 2) 0.05731 0.01691 0.0007*
PM;q {lag 0) —0.02302 0.01375 0.0942
CO (lag 6) -2.1188 1.2316 0.0854
0; (lag 4) —0.00071 0.05235 0.9891
NO, (lag 6) 0.1347 0.08996 0.1345
S0; (lag 0) =0.2098 0.4936 0.6708
Pressure (lag 2) —0.1765 0.1877 : 0.3470
Temperature (lag 5) 0.03957 0.1869 0.8323
Humidity (lag 4) 0.01670 0.04791 0.7274
Sunlight (lag 4) 0.04996 0.09898 0.6138
Rain {lag 1) =0.02470 0.02289 0.2805

L)

a w o
*UHHAIAWN p-value < 0.05

' o 1
MSNN 36 naaaduilssinBved regression Y04A1 Peak flow INGEMETA p-value VBl

MendaiiSadaRlim p-value 1A 0.1 sonlY SanTadasival sendha 29 Bavian 2548 83 30

QU 2549

Model U;standardlzed Coeff':sc;:.nésmr pvalue
daefl —263.46 74.8203 0.0006
Age -1.9199 0.3211 <0.0001
Severity (1) 58.2343 29.8392 0.0529
Severity (2) 66.7701 27.3363 0.0158*
Severity (3) £4.3892 27.0438 0.0186*
day of week (0) 0.9427 0.6434 0.1432
day of week (1) 0.1284 0.6391 0.8409
day of week (2) 1.1584 0.6466 0.0736
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day of week (3) 0.5948 0.6405 0.3533
day of week (4) 0.3962 0.6368 0.5340
day of week (5) 0.6385 0.6366 0.3162
Weight 2.1069 0.5483 0.0002*
Height 3.1350 0.5838 <0,0001*
PM;s (lag 2) 0.03400 0.01476 0.0213*
PM;q (lag 0) —0.01564 0.01175 0.1833
CO (lag &) 1.8338 0.7701 0.0173%
“Alad iy p-value < 0.05

L] o l
131N 37 uaRsdnlssAnEues regression ¥adA1 Peak flow (ahauazA1 p-value voIswmals

Mendaiidadrflnm p-value mnndi 0.05 eenhl SanTaFedlnad sening 29 Fany 2548 B4

30 SigUiBY 2549
Model UEstandardlzed Coeffist::fl'tzsrmr pvalue
fnafl -264.17 74.6299 0.0005
| Age -1.9128 0.3203 <0.0001*
Severity (1) 58.6514 29,7625 0.0507
Sevetity (2) 67.0162 27.2662 0.0152%
Severity (3) £4.5899 26.9746 0.0179*
Weight 2.0980 0.5469 0.0002*
Height 31417 0.5824 <0.0001*
PM;s (lag 2) 0.04112 0.01377 0.0028*
CO (lag 6) 1.8226 0.7483 0.0149*
*Wisd1AyA p-value < 0.05

AIEMIANUAUAUSTZN M Peak flow 19Aoswiufusedudu PM,,, PM,, A21una
4
1M, gungll, anubuduing, urwan, uazalSinaduseiu Taufien Lag period dnivda
[] ¥
uUsAMANY fUASUA lag 0 89 lag 6 lufmadu A2wadA Linear Mixed Effects Model
o . Y
(Repeated Measures) with ARIMA (1, 1) covariance structure 726 11/51n5Ua8A SAS version 9.0 1tA7
A ' a9 o ' ¥ a A ' o ¢ o
1@eAfN p-value NiBoNgAvDUADY g WHadwaadly MmIdontrimlumsannsidmiy
dguezdlusznnedui 2 asngiau 2548 89 31 woumay 2549 Faaaslu maieh 38 Bemsradl
o o o =y 1 s 1 ¥ ad
44 Funlsduynds eadu Aunlsifinudy eszlimsnlfeust (Transform) doyareudau3s

p . 4 { o o .
differencing order 1 tﬁaw'mi’fayaﬁmmi'luiwmﬁ autocorrelation




-

L o L 1
@131 38 UaRIdulsyANEY0 regression YoM Peak flow (nBauazm p-value i lag 0 Tuwaq

1 - ot e & o ) =]
M PM, RAETIEIUIINIADIYH TEHIN 2 NTNHIAN 2548 04 31 ROBAIAY 2549

Unstandardized Coefficients

Meodel r Sta. Error p-value
drat 295.30 10.6042 <0.0001
Anadaneiu PM, s —0.02309 0.01614 0.1525

1] o 1 ] L
917 39 taasdu)ssinGves regression ¥83A1 Peak flow (dadZA1 p-value 1 lag 0 Suveq

i1 PM,, 00518 Tudaniadimgu sswiis 2 asngina 2548 84 31 nquman 2549

Unstandardized Coefficients

Model B Std. Error value
Faa 295.26 10.5977 <0.0001
duadomedu PM, -0.02082 0.01296 0.1081

L o T 1
MINAN 40 tanafufse8nEvod regression YA Peak flow InfENAZAI p-value 1l lag 5 THvaY

manuaaemmmdas e TudmTad gy svndn 2 nsngiax 2548 53 31 waunnw 2549

Unstandardized Coefficients
Model I Std. Error pvalue
fnafl 295,32 10.5977 <0.0001
ArrnunaamAwmss 0.2249 0.2059 0.2748
udu

T o L] H
AN 41 wanadslssinBved regression Y84A1 Peak flow (adeuasa p-value 1 lag 0 Tuvaq

meamlimdunaTuiaviadmyu szndia 2 asnginn 2548 8431 HqunIAM 2549

Unstandardized Coefficients

Model 8 Std. Error p-value
fraat] 295.29 10.5954 <0.0001
drguunfiadanuiu 0.3683 0.1879 0.0500

1 o ] L]
715191 42 uanadulsz@n5ved regression YDA Peak flow (NGuUazM p-value 1l lag 4 Tuuaa

! ar ot 1 o s &4 o
innusudminsnta e Tudmiadngu sendha 2 nanginy 2548 fa 31 nquAIAN 2549

Unstandardized Coefficients
Model r; Std. Ervor pvalue
Araoft 295.45 10.6611 <0.0001
drrnududuivdiadn *
ey -0.08511 0.04020 0.0322

*Iiudfiei p-value < 0.05
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L o 1 ]
M7 43 uanaduilssinBued regression ¥09A) Peak flow 1AAHUAZA p-value 71 lag 3 THvaa

muaanamdaneTudimiadngu sznie 2 nanginn 2548 81 31 wqunIAN 2549

Unstandardized Coefficients
Model r; Std. Error p-value
AR 295,34 10.7118 <0.0001
Aunasuantadnraiy —0.2366 0.1481 0.1103

1 o L] : H
A19149 44 aasdulszEnBveq regression YpaA1 Peak flow (ABEUAZAT p-value 11 lag 2 Tuvaq

anffinarhaadoneTudimiadigu serdn 2 nsngian 2548 931 waumau 2549

Unstandardized Coefficients
Model r; Std. Error pvalue
At 296,08 10.8445 <0.0001
AnfBnaduiadn
5 -0.07152 0.06220 0.2502

AEHIATNUARUSIEINA Peak flow WAsTwuSUTEAUAY PM,,, PM,, falna
01ME, guUHYN, anududning, uaeuen, neslfinaduseiy Teshwanlsimuadhly
Model #ioufy iazifion Lag period AIHA1 p-value Houiigaft Wanarsnaceudnduiuimia
ﬁ'l'ij‘u ﬁ‘]ﬂﬁﬁﬁ Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance
structure &2t TalsunsuaBR SAS version 9.0 IEnadaucnalumsed 45 mimhudenmmsianls
#1761 p-value Toens1 0.1 18UA severity, Height, Pressure (lag 5), iz Humidity (lag 4) 11#1M3
NANOUAIWANA Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance
structure A6 15Un5uaBA SAS version 9.0 Brnss IkaRauaaslumiai 46 udadadaulsitd

1 ) &t A‘i
i1 p-value 1N10A1 0.05 von 11/ mfe Model gavhudauansluasdi 47

[ ‘ H o
MINA 45 uaaaduilsz@nSuea regression YoM Peak flow InAeMALA p-value Fanlsau

ynna fammemnanaggiendinet fandadiyu sznIN 2 nIRgIAN 2548 B3 31 WHHMAN

2549
Model U;slzndardlzed Coefﬁ;g?t:mr p-value
A1aavl 16.9494 173.18 0.9225
Sex (1) 5.2227 22.5942 0.8182
[ Age —0.7643 0.6488 0.2447
Severity (1) —-162.44 76.0422 0.0379*
Severity (2) —212.60 72.3186 0.0051*
Severity (3) —207.98 71.0334 0.0052*
day of week (0} 1.2441 0.9697 0.2004
day of week (1) —0.06273 0.9755 0.9488
day of week (2) 0.4227 0.9753 0.6650
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day of week (3) 0.1683 0.9492 0.8594
day of week (4) -0.7908 0.9367 0.3992
day of week (5) —1.0269 0.9500 0.2805

. Weight 0.8699 1.0218 0.3989
Height 2.9207 1.1880 0.0177*
PMyo (lag 0) —.05185 0.03638 0.1541

N PM;: (lag 0) 0.03i10 0.04330 0.4727
Pressure {lag 5) 0.4491 0.2559 0.0793
Temperature (lag 0) 0.3407 0.2343 0.1459
Humidity (lag 4) —0.1146 0.05144 0.0259*
Sunlight (tag 3) =0.1768 0.1665 0.2884
Rain (lag 2) ~0.06703 0.06736 0.3197
*Ad N “ﬁ p-value <0.05

' ¢ . 1 or
M3197 46 uamadalszanEues regression ¥8aM1 Peak flow infEnazA1 p-value Vel

MondamSadfiden p-value 30N 0.1 aentl SmIadmyu sz 2 nIngiau 2548 64 31

NHENINY 2549
Model U;standardlzed Coeffisc;.ngmr pvalue
fned -66.8893 151.41 0.6606
Severity (1) -128.06 67.1232 0.0622
Severity (2) -191.55 64,9758 0.0049*
) Severity (3) -184.91 64.5767 0.0061*
Height 3.4016 0.8597 0.0002*
i Pressure (lag 5) 0.1927 0.2112 0.3614
Humidity (lag 4) —0.08408 0.04055 0.0381*

1
o o or &

“Iniudieyh p-value < 0.05

. 4 . 5

A51f 47 taaadulssAnBves regression VodA Peak flow RABMDEM p-value VoAl
W o s A @ W o =

Menasidadafilini p-value 3001 0.05 ponll TanTadmyu szning 2 nsnginu 2548 4 31

NOYAINU 2549

Model U;shndard:zed Coeffisc'::'nésmr pvalue
At —65.7000 151.81 0.6670
Severity(1) -128.20 67.3124 0.0626
Severity(2) ~191.38 65.1594 0.0050*
Severity(3) -184.75 64.7598 0.0063*
Height 3.3942 0.8615 0.0003*
Humidity (lag 4) —0.08758 0.04035 0.0300*

]
o, ar &f

*hfudrfigi p-value < 0.05
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- d w e o 1 o (Y] 47 = - w 1
6. MIUATEAANMTUANUSTEINILAVUTIE T  tasdoyaggHeundinefum  Peak flow

MIEAoHIE I 18T

msmanuduiuisznieg Peak flow inwizaouidrswiufussdudu pM, ,, PM,, €O,
0,, NO,, 80,, ANUNABINF, g, mm‘f':uﬁ'nﬁ'nf, umauas, uazdTuaduseiuiazauys
Taudon Lag period dmsudaunlsfidaien fudaus lag 0 89 lag 6 lusandadasdlna duada
Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance structure f
Tilsunsuada SAS version 9.0 udAdond1 p-value ﬁt’fauﬁqmmudﬁs lag [@nadauaasluasiafi
48 Samsndi 58 nsdentrnmlumsiinneddmiudsdniveiiussnneiud 20 Fonay
2548 64 30 fiquion 2549 ﬁ’:qﬁyxﬁﬂ~1111ﬂisuzﬁ'uﬁuwaﬂ1ﬂﬁwﬁ'ﬂga Peak flow Tufandagualnil
anaadihoinunilienq neoudunumsfns i ldisudulindentu Funlsdunn
@ oy FanksSinerh sefimsaffougyl (Transform) doyafoudat3s differencing order 1

A 9 o o Y| .
mmmmayamﬂmﬂuﬂuwn autocorrelation

¥ F []
?13197 48 tanadulsz@nEued regression YoM Peak flow W Iza WS ALM p-value i lag 0

Tuvaan PM, ; mdese udimTadualnaissnin 20 Fanam 2548 84 30 Tguiou 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
PR 311.87 7.6874 <0.0001
Anafunoiu PM, - 0.01080 0.01333 0.4090

[ P} H
A3 49 uaaadinlsz@nBvea regression YA Peak flow laW1zAoMS MDA pvalue 7 lag 4

Fuveam PM,, ndesieTumimbedduaiszving 20 Bamnu 2548 84 30 fiquisu 2549

Unstandardized Coefficients
Model 8 Std. Ervor pvalue
AR 311.73 7.7682 <0.0001
Anadusiniu PM;o 0.008532 0.01333 0.5221

d' LY o A‘ | 3 ) c:
A15197 50 naaeaulszansues regression Y8301 Peak flow 1AWISAD MY IMALAT p-value 11 lag 6

Tuvean CO maaswiudniaduddmiszndig 29 Famau 2548 8a 30 Tguaomu 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
emaf 311.80 7.7832 <0.0001
Aadunaiu CO 3.0236 0.9245 0.0011*

L7

1Y

ad iyl p-value < 0.05
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» o "
TN 51 AU s58NnB Y04 regression Y04A1 Peak flow INMIEADNITATA1 p-value i lag 4

Fuvearn 0, mAsneTudanTadodlnaissnin 20 Bamau 2548 fe 30 Hgueu 2549

Unstandardized Coefficients
Model 8 Std. Eror pvalue
A1a9fl 31179 7.8164 <0.0001
Analnnuiu 0, 0.1541 0.05158 0.0028*

& o

*fiad il p-value <0.05

AT 52 sl szfinBued regression ¥94m1 Peak flow (wizamfwazm p-value fi lag 3

Tuvaar NO, 19de51e TS an TmBaal misznang 20 Ravna 2548 84 30 Tguau 2549

Unstandardized Ceefficients
Model 8 Std, Error pvalue
d1aefl 311.72 7.7946 <0.0001
stalumeiu NO, —0.1316 0.07168 0.0664

L] o4 T
A19197 53 naaadulsznSEved regression ¥8IM1 Peak flow IMWIZABHIT WAL p-value ¥ lag 0

Fuwean SO, indeswSudnTaBoddnaiszndng 29 famnw 2548 1 30 Aguneu 2549

Unstandardized Coefficients

Model I Std. Error p-value
Arnafi 312.18 7.7994 <0,0001
dnadeniotu SO, -0.5931 0.6231 0.3411

1 Fl [
A19197 54 uaras¥u)szanEvea regression Y99A1 Peak flow 1nvzAB T aZA p-value 71 lag 1

Fuvaamanuoaemmanes e uIsnYamadnsisenin 20 Ramnau 2548 8430 liguneu 2549

Unstandardized Coefficients
Model I3 Std. Error p-value
araaf 311.94 7.7574 <0.,0001
dwmnunna IRl
ey ~0.2290 0.1765 0.1945

[l d [
A1T147 55 uerasduse@nBved regression YA Peak flow InWIzARME AT p-value 1 lag 4

Tuvesmgamgiimdene TudsnTadoalnissndng 20 amina 2548 B4 30 Hguiau 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
#rRaf 311.70 7.7630 <0.0001
drgamagdiadanoiu 0.2652 0.1838 0.1489
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1) r'i [
15197 56 aAsd)sz@n3uea regression YB3A1 Peak flow ANIZABUITWAZA1 p-value 7 lag 5

[v) s ar od 1 ar wr F-Y
FuveammusiudninsndsneTudiriafedwisenin 29 Gamau 2548 G4 30 dguau

2549
Unstandardized Coefficients
Model 8 Std. Error pvalue
fnafl N 311.63 7.7598 <0.0001
Arrnufudinivdags
% -0.05705 0.04208 0.1751

I o4 ¥
T4 57 uaaadulszinEveq regression Y8M1 Peak flow (aWizaduIT Az p-value i lag 4

FuveamwaauaaindeseTudimiadeddnisudng 29 Saviau 2548 81 30 Hgreu 2549

Unstandardized Coefficients
Model I Std. Error p-value
Araaf 311.67 7.7630 <0.0001
AuFsunntadnsiniu 0.1693 0.08874 0.0564

P w a A S 1 3 ] P
13191 58 uaasdalssantues regression ¥84A1 Peak flow 1QW12ADUIYIMALAT p-value ¥ lag 1

SuveamuBnachundonsSudaniadednissning 29 Fanng 2548 B4 30 Higueu 2549

Unstandardized Coefficients
Model 3 Std. Error pvalue
dA1avd 312,02 7.7070 <0.0001
Anhnadhuads
Fudu —0,02769 0.01600 0.0835

msmandniuTTEnIen Peak flow nmizaevdunass winfuseAudu PM, , PM,,,
CO, 0,, NO,, SO,, AUNABINE, guUNY, anuFuFNg, uauan, uazdSinwrdunodu Tay
ddanlsianuadhiy Modet wiauf uaziion Lag period 1A pvalue Yooilqafi 1dv1nms
naroudauusmdaidealnsl 10088 Linear Mixed Effects Model (Repeated Measures) with
ARIMA (1, 1) covariance structure #26T1J51A5aTA SAS version 9.0 IdHadauanstuaisied 59
vinfudonmmeAanls AN p-value oont 0.1 18R age, severity, weight, height, SO, (lag
0), LSRR (lag 4) LIMTNAT DUABADA Linear Mixed Effects Model (Repeated Measures) with
ARIMA (1, 1) covariance structure &0T1lsUnTUAAR SAS version 9.0 BAASs Anadusasly
a15797 60 ud AR5 H 16 pvalue 1A 0.05 000y (e Model gathofanamalumsa

i
161
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[] id
M3 59 uanadandszinBueq regression YoM Peak flow WIZADMITIALAT p-value 2l

duyana  gumweimauazgaiiondinen Saviadasdlnissnie 20 Semaw 2548 B9 30

figueu 2549
Model U;standardued Coefﬁst::.nltssrmr pvalue
f1Agvl —266.00 74.4969 0.0005
Sex (1) 16.4183 11.8628 0.1685
| Age -1.7382 0.3247 <0,0001*
Severity (1) 55.9077 29.7086 0.0615
Severity (2) 66.1399 27.1699 0.0162*
Severity (3) 66.1399 26.8062 0.0148%*
day of week (0) ~0.3022 0.5693 0.5956
day of week (1) 0.2351 0.5282 0.6564
day of week (2) 0.3694 0.5187 0.4765
day of week (3) 0.2647 0.5694 0.6421
day of week (4) 0.3443 0.5842 0.5558
day of week {5) 0.6837 0.5836 0.2418
Weight 2.1486 0.5441 0.0001%
Height 3.0404 0.5881 <0.0001*
PM,s (fag 0) 0.01750 0.01197 0.1439
PMys (lag 4) ~0.00674 0.009044 0.4560
CO (lag 6) -1.0773 0.6887 0.1178
Qs (lag 4) -0.04426 0.04090 0.2792
NO; {lag 3) =0.01195 0.04905 0.8075
S0, (lag 0) ~0.6303 0.3702 0.0887
Pressure (lag 1) —0.05385 0.1447 0.7097
Temperature (lag 4) —0.01858 0.1622 0.9088
Humidity (lag 5) —0.04317 0.03111 0.1653
Sunlight (lag 4) 0.1799 0.07235 0.0129*
Rain (lag 1) —.02476 0.01835 0.1773
*#iadieyh p-value < 0.05



T J
13197 60 uarasdutlszimBues regression VoM Peak flow MWIZABUITALAT p-value YOI

uthsmavdafifaiaildim pvalue nnh 0.1 ventyl Fm¥aFadlnal sznda 20 Fameu 2548

719 30 figuieu 2549
Model U;slandard:zed Coeff;:;delnésmr pvalue
dmafl —263.04 76.6872 0.0008
| Age -1.8512 0.3288 <0.0001*
Severity (1) 56.3612 30.6347 0.0679
Severity (2) 66.9783 28.0571 0.0183*
Severity (3) 63.1119 27.7564 0.0245*
Weight 2.1867 0.5612 0.0001*
Height 3.0947 0.5982 <0,0001*
S0, (lag 0) —0.6307 0.6244 0.3124
Suntight (lag 4) 0.2828 0.1285 0.0278*

(]
[ .}

*3ifedIneyh p-value < 0.05

d' (7] - :: 1 v ] 44
f13191 61 llﬁ'ﬂ@ﬁiﬂjizfﬂlﬁﬂ\i regression U041 Peak flow AW ICADUIEIUALAT p-value YIAD

ulsmandsiidadailim p-value 1nnnt 0.05 senlyl Siniadosdnsl sznine 29 Raviny 2548

119 30 figuie 2549

Model U;snndardlzed Coeffisctl:.nltismr pvalue
AAef —272.16 75.7432 0.0004
Age =1.8480 0.3249 <0.0001*
Severity (1) 57.3963 30.2291 0.0596
Severity (2) 66.7753 27.6897 0.0171%*
Severity (3) 63.6733 27.3944 0.0215*
Weight 2.0791 0.5546 0.0003*
Height 3.1873 0.5909 <0.0001*
Sunlight (lag 4) 0.1693 0.08873 0.0564

L

*Iud1fieyh p-value < 0.05

MIMANUFURUTIEN TR Peak flow InmizaeudhswTuiuTeduly . PM,,, PM,,
= Ay aw a o o o o o =
ANURABINA, QuUYT, ANuFUFUANT, uauan, taziSuadusoiufiazduals Taudon Lag
[] » b . -
period dmSudunlsfisindng fudswus lag 0 83 lag 6 TuSandadiyu A210add Linear Mixed
Effects Medel (Repeated Measures) with ARIMA (1, 1) covariance structure dwlilsunsuadn sAS
version 9.0 UdUABAAT p-value oeiiqavoudas ag nadaucaslumsnd 62 Samseh 68

as@engnalumsdinswidmivdmuzduseniadui 2 nsngiau 2548 S 31 nquainy
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2549 fwulsdunada eady dualsiSady selimsn/ouzl (Transform) Yoyadeudas’s

. X 4 i @ .
differencing order 1 Lummni’fayaﬁ:ﬁmﬂuﬂmuﬁ autocorrelation

» r r
AINA 62 aAIFusEENTY04 regression YDA Peak flow IRNIEABHFWMAYA p-value 71 lag 4

Tuvesrd PM,  infesieTudaiiadigu 521 2 nsnginy 2548 64 31 wquaam 2549

Unstandardized Coefficients

Model T Std. Eror p-value
Arnadl 295.28 10.9060 <0.0001
duadonodu PM, 0.03530 0.02355 0.1340

¥ I t
7135199 63 naasdnlszinsves regression 40481 Peak flow IaWizAaWT maza p-value i lag 0

Tuvosm PM,, tnosieTudaniad i 521718 2 nIngIAY 2548 84 31 HaUAINY 2549

Unstandardized Coefficients
Model I Std. Error p-value
drnev 295.19 10.8740 <0.0001
Aafoneiu PMq -0.02799 0.01884 0.1373

1)) Fl 1
135190 64 uarnaFulsanEvea regression ¥84A1 Peak flow INWIEADUTMAZAT p-value Al lag 6

Tuvesmanunaemamdo e TuimIad gy 531719 2 n3ngina 2548 G 31 HOBAIAY 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
Ao 295.03 10.8904 <0.0001
franuAnaIN1FLIaan
ey 0.2411 0.2992 0.4204

1 f L4
M13197 65 HaaaduszinBvea regression YoM Peak flow IAWIEARMIFIMAZM p-value Tl lag 4

TivesmgamglindaseIuisviadigy 551119 2 n3ngIAN 2548 B4 31 WEEMIAN 2549

Unstandardized Coefficients
Model T Std. Error pvalue
Arnad] 295,21 10,8971 <0.0001
argamafindanaiu 0.5117 0.2735 0.0614
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1] [ v
AT 66 anadunlszEnGued regression Y01 Peak flow In1zAvMF 0L A p-value i lag 4

24 & L 4 % [ 74 b o
TuveshninwudiimindaneiuSomTadugu seuha 2 ninginu 2548 84 31 nqumay 2549

Unstandardized Coefficients
Model r; Std. Error p-value
Aafl 295.31 10.8904 <0.0001
smutiudinivdiaga N
o, -0.1474 0.05765 0.0106

L

*Miadrfiggfi p-value < 0.05

1] o T
3190 67 uanadanlszBnEuea regression ¥aarl Peak flow 1nW1zAoUS AL pvalue Ti lag 3

Tuvesrumaaamdsna udanTad g ss1i1a 2 nanginu 2548 84 31 wauatAs 2549

Unstandardized Coefficients
Model 8 Std. Ertor Pvalue
#rnedl 295.20 11.0903 <0.0001
Auastanadnseiy -0.3138 0.2180 0.1500

1 Pl [
MINT 68 naasdalsz@nBuea regression YoA1 Peak flow Inwizas M AL p-value 71 lag 1

FuvesinBinarhundesieSuSmTadigu s2ui1a 2 nsnginm 2548 1 31 wqunIn 2549

Unstandardized Coefficients
Model 3 " Std. Error pvalue
draofl 295.81 11.0726 <0.0001
AnBnaduada
e -0.1522 0.09157 0.0966

MIMANUTURUETE T8 Peak flow ImBoswiummzaoudhfusefudu M, , PM,,

o 4 e g - Y L) o’: £
ANUAABIMA, gungil, AvwFuduing, ugsuan, uazilSunudusetu Tanhduslsimuadh
Tu Model wiouiiu uaz@on Lag period flA1 p-value ovTigaitldninmsnaneudiedulu
ﬁ'ﬂﬂﬁﬂﬁ'lmu #wada Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1)
covariance structure #2011/5UnsuaA SAS version 9.0 Akadeusmylumsief 69 simiuden

o P | ] N i o o

wzAunls A pvalue Woond1 0.1 1AuA severity, day of week, height, ATFUFUINT (lag
4) IMMIMINANOUAIWHTR Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1)
covariance structure 43¢ 11s1ATUEDA SAS version 9.0 Bnasa dradauaaslua1sedl 70 udada

Aunlsfildeh p-value 11031 0,05 oon 'l Inde Model gavhodwaaalumsiedi 71
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] o
M13197 69 waraadualsznBueq regression VoA Peak flow AWIZABMITINGZAT p-value Fauils

fuyAna quamnntatazggiiniing SanTadigu sendng 2 nsngiau 2548 8431 wquaan

2549

Model U;standardlzed Coeff"lsc'::flgmr pvalue
Anad] 42,1595 182.18 0.8180
Sex (1) 4.8463 23.7553 0.8392
Age —0.7055 0.6812 0.3056
Severity (1) -167.64 80.2504 0.0422*
Severity (2) =219.75 76.3191 0.0060*
Severity (3) —217.73 74.9570 0.0056*
day of week (0) 2.4129 1.4463 0.0962
day of week (1) 0.2109 1.4497 0.8844
day of week (2) 1.0975 1.4404 0.4467
day of week (3) 0.3919 1.4413 0.7859
day of week (4) —0.1268 1.4175 0.9288
day of week (5) 0.006743 1.4648 0.9963
Weight 0.8064 1.0745 0.4567
Height 2.8106 1.2494 0.0292*
PM, 5 (lag 4) 0.02450 0.02911 0.4000
PMy; (lag 0) —0.02824 0.02360 0.2315
Pressure (lag 6) 0.03790 0.3782 0.9202
Temperature {lag 4) ~0.09907 0.4007 0.8047
Humidity (lag 4) -0.1896 0.09024 0.0357*
Sunlight (lag 3) —0.3008 0.2490 0.2271
Rain (lag 1) —0.1453 0.09972 ' 0.1451

ar r

*Rtutigil p-value < 0.05
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[] [
3197 70 uaaadunlszAnEues regression Y031 Peak flow INWIZARHITMEZA p-value VDI

usmendsndaifildia pvalue i1 0.1 oty SanTadigu sz 2 nsngins 2548 B

31 N ¥NIARY 2549

Model U;standardlzed Coeffg:t:de?;smr pvalue
Araon —44.9708 157.93 0.7770
Severity (1) —130.25 70.1199 0.0691
Severity (2) -193.01 67.8621 0.0064*
Severity (3) —189.83 67.4447 0.0070*
day of week (0) 1.3842 1.0959 0.2075
day of week (1) =0.5264 1.1115 0.6361
day of week (2) —0.3414 1.1120 0.7590
day of week (3) -0.1288 1.0921 0.9062
day of week (4) ~{.8869 1.0816 0.4128
day of week (5) —0.7385 1,0800 0.4946
Height 3.2837 0.8964 0.0006*
Humidity {lag 4) —0.1607 0.05838 0.0059%

*qiledweyh p-value < 0.05

1 o
M319A 71 ueAadaseEnEveq regression YBIM Peak flow IIWIZABUT UM p-value VB

wlsmandasriasanilii p-value 10001 0.05 von FanTadgu sevidie 2 nangIn 2548 B

31 wqumﬂu 2549

Model U;standardlzed Coeffist::t::-lésmr pvalue
AR —45,2863 157.90 0.7754
Severity (1) -130.21 70.1069 0.0692
Severity (2) —-192.94 67.8496 0.0064*
Severity (3) -189.77 67.4323 0.0070*
Height 3.2841 0.8963 0.0006*
Humidity (lag 4) —0.1513 0.05789 0.0090*

v
r =

*3ifad eyl p-value < 0.05

o d @ ar ] or (v 9/ o o [ YR
7. ﬂ]i']lﬂ‘.‘i'lzﬁﬂ’l‘lNﬂ'ﬂﬂuﬁ‘izﬂ']]ﬁizﬂﬂﬂuﬁ'lﬂﬁlu HazTaYNYA NN INLM Peak flow

mrzaoMdus iy

MIMANUTURUTIZHI1981 Peak flow vzRaNEUT 0 UAUTZAURY PM, , PM,,, CO,
3
0,, NO,, SO,, AunABIMA, Quingil, Anududuing, uawen, nazlFinaduseiufiazduls
. o e A1 ar n’r 1 ar a 1 ¥ S
Taudon Lag period dmiudaulsfiaidieg fudaud lag 0 89 lag 6 Tudmiatsalna Awada

Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance structure fa
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Tisunsuad@ SAS version 9.0 uduGona1 p-value itloufigavaudas lag Ionaduierasiumed
-2 P - ' a do  w A ' o o
72 fansnd 82 nisdendinmlumsinneidmiudosindezdluseniniun 20 Fannu
¥ ¥ . )

2548 14 30 fiquiou 2549 MaildisanInszoziFuduvssmsfiudoya Peak flow luimiadFoalmit
1 N a Ao o 2 ] a o

amdnngihsinnunilsesy neeodunlunsAnuwildiFudulindouiu Funlsduyn

o ar = A - -

dr e AanlsuFinadu selimanffougl (Transform) Yeyaneudas3s differencing order 1

tifesnindeyafuiudiuswiull autocorrelation

T e r
A15191 72 uaaadussanSvea regression Y93A1 Peak flow MW 1zAoUIGUIALA p-value 7l lag 0

Tuvesr PM,, ndaswiuiiadiodnaisendng 29 Samau 2548 8130 figunen 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
Araav 313.18 7.7716 <0.0001
Analoneiu PM; ¢ —0.08185 0.02316 0.0004

o o W d'.
*HHOTAYN p-value < 0.05

v o ]
MINA 73 naasdinlszdnsues regression ¥93A1 Peak flow (AW IzADUIE WD p-value f lag 0

Tuvsam BM,, e udamiaibadmiszuing 29 Ganne 2548 63 30 Aguiau 2549

Unstandardized Coefficients
Model 3 Std. Error pvalue
ARl 313.03 7.7516 <0.0001
Aiadaneiuy PMygo —.05235 0.01618 0.0012*
“Iiadn uﬂluﬁ p-value <005

] Fi v
A1514N 74 wanadulsz@nBued regression ¥03A1 Peak flow (awiznauiuuazm p-value 1 lag 6

Tuvear Co inlaseiudaivTadualnaisendng 20 Baviny 2548 84 30 figurau 2549

Unstandardized Coefficients
Model 8 Std, Error pvalue
Anedl 312.51 7.7909 <0.0001
Anadinnaiu CO 1.7368 1.1019 0.1150
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r 4 1)
A19197 75 ueraad il sz@nBua regression Y93A1 Peak flow IAWISABHIEUUASA p-value T lag 2

ar T :; & o or i r T P =t (3]
IHVBIMN O, mags Tl iadaddnisenig 29 faminw 2548 84 30 U 2549

Unstandardized Coefficients

Model Y Std. Error pvalue
d1nev] 312.62 7.8214 <0.0001
snafonoiu 0, 0.1416 0.06763 0.0363*

L

*311

ud iy p-value <0.05

' ¢ [
A1319% 76 uaasdulszanBved regression Y841 Peak flow Inwi1znaMIunas p-value 7 lag 6

Tuveant NO, wiaseuimiadoddniszning 20 Favnnw 2548 B4 30 figunow 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
Anoft 312.42 7.7938 <0.0001
fuaduseu NO, 0.2193 0.08602 0.0108*

*ﬁﬁﬂﬁo‘lﬁ’ﬂluﬁ p-value <0.05

v "] []
MINA 77 vansdulse@nBued regression 109A1 Peak flow InWIzadWIHHIAZA p-value 1l lag 0

Tuveam S0, indusoTuSmTadiusinsisevidng 29 Bamna 2548 84 30 figuion 2549

Unstandardized Coefficients
Model r; Std. Ervor p-value
Rl 312,62 7.7861 <0.0001
dAnadunaiu SO, -1.1355 0.5965 0.0570

1] Fl v
15190 78 HaAIFI)ssENTE¥eq regression YoM Peak flow 1n1zAaMEUIGLM p-value 1 lag 4

FuvasmanunaeimaateneTudTadsdwissning 29 fanau 2548 8430 liguneu 2549

Unstandardized Coefficients

Model I Std. Ertor p-value
Araaf 312.59 7.7728 <0.0001
AiANNARRINAALRSE
e -0.3804 0.2166 0.0790

d‘ . -, C: L o T d.
MINN 79 naaafulsz@ntved regression Y83A1 Peak flow 1RV IZABMIEUURSAL p-value N lag 1

TuvsanmgamglindeseTudmiadadnissving 20 Famnau 2548 84 30 Ngureu 2549

Unstandardized Coefficients

Model I Std. Error p-value
frnavl 313.05 7.7546 <0.0001
Atgauunitadonoiu 0.4137 0.2231 0.0636
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[l ] 1
3197 80 uaasdulszdnfveq regression VB Peak flow Invizaouduaza p-value fl lag 4

ar ¥ d‘l‘ o ar 4 o o as 2s ot T hJ o < =,
':u'uaqmnnwuauwnﬁmaﬂsm’aummawa:ﬂwuszmw 29 Iy 2548 64 30 U

2549
Unstandardized Coefficients
Model r; Std. Error pvalue
d1nafi 312,57 7.7729 <0.0001
Arnfuduindiage N
. =0.1041 0.05141 0.0429

L4

o uﬂ‘;ﬁ pvalue <0.05

T Fl T
M5 81 uaneduilsznBvos regression YA Peak flow (nwiznemifiunaza p-value fi lag 1

TuvssmuzuaamdesaTudmTadiadnaiszning 20 Ganna 2548 4 30 figuen 2549

Unstandardized Coefficients
Model Y Std. Error p-value
Arnati 313.03 7.7546 <0.0001
dugsnaiadnnaiu 0.1721 0.1068 0.1072

M3 1N 82 Uaaadulsz@nEuea regression Y041 Peak flow (AWIzADMEUIALA p-value i lag 1

FuvesmiBinarlundese i Tadadlmiszning 29 Samnnu 2548 Ha 30 figuiew 2549

Unstandardized Coefficients
Model r] Std. Error p-value
ARt 313.29 7.7623 <0.0001
AnBnachuadn
ey -0.03676 0.02278 0.1066

mMsmnuduiuEIzndnee Peak flow mAsswTufuszdudu pM, , PM,,, CO, O,,NO,,
o é‘ ar ar = ar o @
S0O,, ANUNADINIA, RN, ﬂ’J'IlI‘]iu’dﬂW‘l"lf’, {aLRR, uazﬂﬁmmduﬂmu Taohdals
& Y @ A . . dawy y A Ay
nanuad1lu Model wiouiu uazi@ion Lag period N1¥A1 p-value Hotfigai Idnnmsnaney
dadutudavinFoslny d210ada Linear Mixed Effects Model (Repeated Measures) with ARIMA
[ »

(1, 1) covariance structure 728 1}sUATUADA SAS version 9.0 TANaAwaasluaisah 83 aimiu
@onmwizdulsnlia p-value Heunit 0.1 1Aun age, severity, day of week, weight, height, CO
(lag 6), QUUA (lag 1) HINSNATOVAIWADA Linear Mixed Effects Model (Repeated Measures)

»
with ARIMA (1, 1) covariance structure 920 TAl5uNSUE AR SAS version 9.0 Bnass lanadauaalu
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A3 84 udadadauddsilia p-value 119031 0.05 vaal) tnile Model AR aanslumists

i85

1 4
13197 83 taaadulsEnSve regression YDA Peak flow IWIzABHIEUIEEAT p-value fanls

dmyann gumwenianazgaiioninen Swaduddmisznie 29 ey 2548 B¢ 30

NQUIBU 2549

N.' odel U;standardlze.d Coeff:t[:.nésmr pvalue
drnavt -248.29 77.6371 0.0017
Sex (1) 14.2913 12.3675 0.2498
Age —1.8988 0.3383 <0.0001*
Severity (1) 52.5183 30,9814 0.0922 -
Severity (2) 63.1689 28.3249 0.0273*
Severity (3) 65.2701 27.9402 0.0209*
day of week (0) 1.2106 1.2868 0.3470
day of week (1) 1.5900 1.2166 0.1916
day of week (2) 3.5835 1.1695 0.0022*
day of week (3) 1.3696 1.2538 0.2750
day of week (4) 1.6797 1,2593 0.1826
day of week (5) 1.5105 1.2768 0.2371
Weight 21770 0.5668 0.0002#
Height 2.9717 0.6130 <0.0001*
PM, 5 (lag 0} -0.08374 0.05740 0.1447
PMyq (lag 0) —0.00416 0.04947 0.9330
CO (lag 6) —4.4344 2.2377 0.0475*
0 (lag 2) —0.03637 0.09046 0.6877
NO:; (lag 6) 0.2281 0.1651 0.1671
S0, (lag 0) —0.5454 0.9246 0.5553
Pressure (lag 4) 0.08412 0.3253 0.7960
Temperature (lag 1) 0.6742 0.3699 0.0684
Humidity (lag 4) —0.02489 0.06998 0.7221
Sunlight (lag 1) 0.06307 0.1702 0.7109
Rain {lag 1) -0.00264 0.03990 0.9472

*ﬁffﬂﬁ'lﬁ’iuuﬁ p-value <0.05

T ¢ [
M313% 84 waaadinise@nsues regression 484A1 Peak flow Mwisaauiiuuaz p-value 12367

udimendahiadailim p-value 11071 0.1 2ol Jandadiednsl szuha 29 Gamaw 2548

4 30 g 2549
Unstandardized Coefficients
Model B Std. Error pvalue
drned! -261.75 76.5169 0.0008
Age —1.9567 0.3281 <0.0001*
Severity (1) 59.4163 30.5436 0.0537
Severity (2) 66.8759 27.9760 0.0181*
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Severity (3) 66.0833 27.6754 0.0183*
day of week (0) 0.6365 0.9880 0.5196
day of week (1) -0.2444 0.9773 0.8026
day of week (2) 1.7641 1.0032 0.0790
day of week (3) 0.4154 0.9867 0.6739
day of week (4) —0.07211 0.9810 0.9414
day of week (5) 0.4181 0.9842 0.6711
Weight 2.0013 0.5603 0.0003*
Height 3.1378 0.5970 <0.0001%*
CO (lag 6) 1.8316 1.1121 0.0996
Temperature (lag 1) 0.4277 0.2350 0.0687

[]
o ar =l

*amAah p-value < 0,05

1 ¢
M19197 85 naaIdanlsz@nEuna regression ¥941 Peak flow INIIZADHIGHUAYM p-value YOI

udsmandanidadilyinm p-value 110031 0.05 on 1 FanTaioddnal sendie 20 Femnau 2548

84 30 figunau 2549

Model U;standardlzed Coeff:sc;:?;smr pvalue
fAf —254.33 76.2853 0.0011
Age =1.9599 0.3280 <0.0001*
Severity (1) 55.8458 30.5343 0.0695
Severity (2) 65.3645 28.0146 0.0210*
Severity (3) 63.8332 27.7146 0.0227%
Weight 2,0845 0.5607 0.0003*
Height 3.1091 0.5549 <0.0001%

*ﬁﬁﬂﬂ“’]ﬁ’tyﬁ p-value <0.05

MIMINTINFURURIEN 119 Peak flow ImMzRoUEUTwIUALIEALU PM,,, PM,,

= g o oe o =y o o -]

ANUNABINA, QUNGH, aAnusuduing, uxatan, taziffinuduswiuiiazdals Tasben Lag
] E 4

period dwsudaushigieg Audud lag 0 89 lag 6 Tudamdadyu H10adf Linear Mixed

Effects Model (Repeated Measures) with ARIMA (1, 1) covariance structure aulilsunsuada SAS
] i i ' o A '

version 9.0 UAuHBNF p-value Miotiigaveudas lag Idradwanslumsiehl 86 famsh 92

mistdentrmlumsinsizidmivdmyuszduszndieiud 2 asnginu 2548 B9 31 wguninu

2549 Aunlsdunad emdu d@ualslFinady szlimsnlfoug) (Transform) doyadoudauis

! . 4 d r .
differencing order 1 tiipavadoyaiifiuiiusieiull autocorrelation
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T d T
A19197 86 uaraaduilsxAnEvoa regression Y891 Peak flow W IzABUIGHUAZA p-value T lag 0

Tuveam PM,, e Tufamadigu 5314 2 nsngiau 2548 fa 31 wauans 2549

Unstandardized Coefficients
Model Y Std. Error p-value
At 295.43 11,0236 <0.0001
Auadonoiu PM, s —0.02090 0.01884 0.2675

' a4 1]
A17197 87 uarasdusznEuoa regression Y091 Peak flow IaW1zAoHIGUIRZAT p-value Ti lag 5

Tuuean BM,, mdenoTudaniadigu sendha 2 nsnging 2548 9 31 wauaiam 2549

Unstandardized Coefficients

Model 3 Sed. Error pvalue
araaf 295.30 11.0357 <0.0001
Ataleneiu PM,o -0.01680 0.01512 0.2665

T [ L
A13190 88 trmadualszanBves regression V3R Peak flow InWIzAaMIdIBEA p-value 1l lag 4

Tuvssmanunaemamdase TuSinTad g 721019 2 nIngina 2548 89 31 WqUAINN 2549

Unstandardized Coefficients
Model r; Std. Error pvalue
fAef 295.47 11.0024 <0.0001
ArrnunaaInAaL
—_—- 0.3668 0.2405 0.1272

T '] T
15141 89 taasiulsznEvo4 regression V041 Peak flow IN1zABMITUIAZA p-value # lag 0

Tuvesmgamgiindesaiudmiadgu sxuIn 2 nIngian 2548 84 31 neEA1A 2549

Unstandardized Coefficients

Model B Std. Error p-value
Amavt 295.37 11.0255 <0.0001
Aaamgfiadasiniu 0.3456 0.2185 0.1137

) 4 1
A13197 90 nansduilszansves regression vB4fi1 Peak flow AN IEADUIEUIDLAT p-value fl lag 5

p o d & ar S H ar o3 s (-]
Hevesmanurudinsindesne Tudiwiadigu s2vI1 2 a3nginm 2548 83 31 wgua1AY 2549

Unstandardized Coefficients
Model 8 Std. Eror pvalue
f1aod 295.28 11.0477 <0.0001
AArufiuduivdiale
- 0.07236 0.04710 0.1245
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r 4 r
MW 91 uanadu)sz@nBved regression Va1 Peak flow IANIZABMAUNAZA p-value Hi lag 1

TuvesAnmanaindeneTudanTad iy 531319 2 nINGIAN 2548 3 31 WU 2549

Unstandardized Coefficients
Model Y Std. Error pvalue
AAev 295.23 11.1073 <0,0001
Audsunataioreiu 0.2353 0.1735 0.1751

T o H
A19°9h 92 warmsdinlszdnsves regression YoM Peak flow WIzABUIGUIAZA p-value # lag 2

TuvesnnfBnaradeso Tudaniadngu sende 2 nanginu 2548 B4 31 NqUMAN 2549

Unstandardized Coefficients
Model 8 Std. Exror pvalue
Anoi 295.66 11.2508 <0.0001
Anfhnaduads
B —0.04136 0.07090 0.5597

MsmANUFNRUEIEHIN Peak flow wRsswumwizasubuiussdudi PM,,,
PM,,, ANUAABINIA, §UHUR, amuBudaing, uasen, uasiSinarumeiu Tanhdauls
Hanuadhly Model wdoufu uazidon Lag period A1 p-value Yosiigaiildnnmsnaney
'ﬁ’nﬁ'u“lué“wi'ﬂﬁmu é’i’auﬂﬁﬁ Linear Mixed Effects Model (Repeated Measures) with ARIMA (1,
1) covariance structure 820 T1lsunsueBA SAS version 9.0 énadaraslumseft 03 ninthuden
mweddsAiA pvale oot 0.1 TBUA severity (a2 height uinsnAROURwADA
Linear Mixed Effects Model (Repeated Measures) with ARIMA (3, 1) covariance structure #

Tilsunpsuatia SAS version 9.0 Bnafa ldnadaueaslumiieh o4

T o
13137 93 uaaadunlszinBuoa regression Vo Peak flow mrizaatduaza p-value Hls

auyAna gumMHemanesgaiioninen Samladyu svda 2 nsngiau 2548 64 31 nquMAY

2549
Model U;standard:zed Coefﬁsc:::'ngsmr pvalue
draon -1.3618 178.23 0.9939
Sex (1) 4.0316 23.2501 0.8631
| Age —.8064 0.6670 0.2327
Severity (1) ~165.07 78.3738 0.0406*
Severity (2) —214.44 74.5281 0.0060*
Severity (3) =207.02 73.1974 0.0069*
day of week (0) 0.08262 1.1344 0.9420
day of week (1) —{0.2849 1,1206 0.7994
day of week (2) 0.7553 1.1268 0.5031
day of week (3) 0.1360 1.1391 0.9050
day of week (4) -0.3016 1.1205 0.7880
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day of week (5) —1,2578 1.1300 0.2665
Weight 0.9686 1.0516 0.3617
Height 3.0198 1.2226 0.0172%*
PM, s (lag 0) —0.02889 0.02209 0.1909
PM; (lag 5) -0.02825 0.01842 0.1252
Pressure (lag 4) 0.07841 0.3033 0.7960
Temperature (lag 0) 0.3107 0.2851 0.2758
Humidity (lag §) 0.04462 0.06415 0.4867
Sunlight (lag 1) 0.2560 0.1917 0.1818
Rain (lag 2) -0.07026 0.07762 0.3654
3 vﬂﬁ]ﬁ'ﬂﬁ p-value < 0.05

1 oJ
A15191 94 uaasdulssing e regression ¥o9A1 Peak flow iavizaavifunozen p-value Y0997

wlsmandamidaiafiliien p-value 0t 0.1 vonll SamTadngu szndw 2 ningiau 2548 4

31 WquMIAU 2549
Unstandardized Coefficients

Model T Std. Error p-value
drrodt —87.2667 158.14 0.5835
Severity (1) -129.68 70.28%94 0.0710
Severity (2) —190.87 68.0234 0.0071*
Severity (3) -181.98 67.6073 0.0096*
Height 3.5253 0.8974 0.0003*

AT at

*ifud g p-value <0.05

o d or  wt d X [V | ar 47 P Y ar 0
8. ﬂ'li?lﬂ‘i'l%‘,‘l'iﬂ‘]'liiﬁl'ilﬂ“ﬁ‘ixﬂ’]'l&‘iz&]'ljdu‘ﬂﬂ'lu Iz UayRgHEiINtInUM  Peak flow

asaMNRYTIE I

MINIANUTURUESTNINAT Peak flow  AzeuRAuT0TUAIEDS  Centered Moving
Average, Span 3 AUSZALHU PM,,, PM,,, CO, O,, NO,, SO,, ATINNABINIA, quingl, ARy
duving, urauan, uazlSinaduseuiiazdauds Taodon Lag period ﬁmi"uﬁ"zuﬂsﬁfiwinq fiu
g\‘luﬁ lag 0 filq lag 6 ludminveddud A1oadi Linear Mixed Effects Model (Repeated Measures)
with ARIMA (1, 1) covariance structure awTalsunsunada SAS version 9.0 (A NABAA p-value ﬁ
Youfigavoausas lag IAradandaalumsiedl 05 Gamsiaft 105 msdensanmlumsinsed
dwiudocmiszihiseniaiuil 20 Fonaw 2548 8430 Aguou 2549 Fiiliffesnnszuzdudu
vesmafudoya Peak flow Tudmiadsalmifinnuadhondihodwaunilidess nosodnun
Tunsfiawrih Wsudulindoudu fudsdugnda sndu FunlsdSinudu sslimsnldougl

) 3 i ar .
(Transform) Yoyaneudau3T differencing order 1 iinanindouatifudiusiuiull autocorrelation
g Y
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L] od T 1]
AT 95 uaAITNUIEANEV0T regression ¥0IR1 Peak fowazamuanusigTuuaza p-value

lag 0 3veam PM,, tndenieTudanTaleddnsiszring 29 Faninu 2548 84 30 Tguaeu 2549

Unstandardized Coefficients

Model Y Std. Error p-value
frAav 312.92 5.3687 <0.0001
Aadanoiu PM,; - —.01573 0.004930 0.0014*

LT

STy "w,ﬁ p-value <0.05

1] 4 1 1
A15190 96 uaraadan)s@nEved regression 184A1 Peak flow asauindesIeTHIaze p-value i

lag 3 Tuveem PM,, mfeneTudamTadoddniszudig 20 Bannm 2548 §a 30 Rguneu 2549

Unstandardized Coefficients
Model T Std. Error p-value
faav 312.84 5.1178 <0.0001
Anafunaiu PM,, 0.007408 0.003682 0.0442*

@“ o

*ivied iy # p-value <0.05

. '3 H '
A1519N 97 uaraadualszAnBuea regression Vo1 Peak flow avaannfesiauuasa) p-value i

lag 3 Juvean1 CO indane Tudainiabudlnisznang 29 Bamnu 2548 B4 30 Tigunau 2549

Unstandardized Coefficients

Model Y Std. Error p-value
Anofl 312.99 5.1263 <0.0001
dualomeyu CO 0.4133 0.2111 0.0502

&7

*iad i p-value <0.05

4 v 1o d , . 4. . o
19190 98 Ilﬂﬂ\lﬂﬂﬂ‘izﬂ‘ﬂﬁ‘uﬁ)d regression Ya4A1 Peak flow asaliNagegIHasm p-value N

lag 3 Yuveam 0, indusTudanTaduddvisznian 29 Faman 2548 fia 30 Hguiou 2549

Unstandardized Coefficients
Model I Std. Error pvalue
AaIf 313.07 5.1199 <0.0001
dadunuiu O, 0.02852 0.01375 0.0381*

&

*{ifod "ﬂl_ﬁ p-value- <0.05
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t L3 o 1
M51aHl 99 uaAadantszanEves regression ¥0IA1 Peak flow azmuefosiuiunaze p-value 7

lag 6 Suvear NO, induseTufamiaiudlnaizznin 29 Femax 2548 Fa 30 fguren 2549

Unstandardized Coefficients
Model T Std. Ertor pvalue
#nof 312.96 5.1964 <0.0001
duadusreiu NO, 0.02748 0.01900 0.1482

[ 4 [l r
M3199 100 uaRadanlsz@ntvos regression Y8R Peak flow azmuafusisTuunsm p-value i

lag 2 Fuvaam SO, mAss e i iadoddniisyning 29 Gamaw 2548 S 30 R 2549

Unstandardized Coefficients

Model T Std. Ervor p-value
draan 312.88 6.6419 <0.0001
Aunadaneiu SO, 0.2758 0.2032 0.1747

L] + 1 H
M5 101 naasdalszanEuea regression Up3 Peak flow azasnadsieTuuasen p-value f

lag 2 TuvesrhanunanmmmdssieTudmSadoduisznin 29 Fannu 2548 B 30 Hguow

2549
Unstandardized Coefficients
Model 8 Std. Error pvalue
FnIf 312.86 5.0678 <0.0001
ArrnunnamMAmads
ety -0.07920 0.05393 0.1420

1 4 ] 1)
MINT 162 saaadulssBnBuoda regression U041 Peak flow avmundasieTuiasm p-value #

lag 2 TuvesngamgiindeseTusimiadaduaisznin 20 Ganau 2548 fe 30 Hgunem 2549

Unstandardized Coefficients
Model 2 Std. Error pvalue
Aaaf 312.90 5.0640 <0.0001
drgamnnfiadanniu 0.06762 0.04829 0.1615
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] Fl 1) 3
@131911 103 #eAsi35yENnEU4 regression V811 Peak flow avanundasieYuuay pvalue #

(% 1 A v oo < [T e - 1 Y = ]
lag 4 'J‘I-I'llﬁﬂﬂ'lﬂ':l'lﬂ'ﬂﬂiﬂlﬂﬂﬁiﬂﬂﬂ‘i]ﬂ')ﬂﬂdﬁ']ﬂlﬂﬂ\ﬂﬂ3!531‘211\1 29 f9MiaN 2548 949 30

Hgu1EU 2549
Unstandardized Coefficients
Model B Std. Error p-value
Fraa N 312,85 5.0622 <0.0001
Aanududuimgialdo «
—— ~0.02543 0.01098 0.0206

LT

*Hlad1Neyh p-value < 0.05

T o4 L) 1
A1714N 104 HEAIdLszBNEUsY regression Y04A1 Peak flow MzmaadeaTHuasa p-value i

lag 4 Yuvoamuaanaaindesie udamiaBudnaisendg 20 Rewinu 2548 84 30 igue 2549

Unstandardized Coefficients

Model r Std, Error p-value
drnefl 312.84 5.0619 <0.0001
Audaunamadngeiu 0.01764 0.02152 0.4125

4 v 1 i ; 4 1 . . 4
MINN 105 UaraadudszBnBvod regression Y94A1 Peak flow asanindesieiuuage p-value f

lag 0 TuvesnSinachundanoTudinTadesdlnaiszrang 29 Savnn 2548 54 30 Rguien 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
drafl 312.99 5.0184 <0.0001
anBnaduads *
S -0.01809 0.005664 0.0014

Lrd i

*3itfadh cyﬁ p-value < 0.001

MIMAINAUNUTTEN N9 Peak flow ﬂxﬁumﬁﬂﬂui’uﬁmzﬁnﬁju PM,,, PM,, CO,
0,, NO,, SO,, ANUNADINEA, QuN{H, AMSUTNE, umaan, wazdSinarus e Taoi
wlsienuadhiu Model wloufu uazden Lag period #iIfe pvalue Yosfigaitldvinms
naaoudisdauTudmialiedvd @10a8@ Linear Mixed Effects Model (Repeated Measures) with
ARIMA (1, 1) covariance structure #26T1I51n51UA8A SAS version 9.0 Akadauterastumsieh 106
nnfudenmmizdaualsilim pvaiue Hovnd1 0.1 1Aun age, severity, day of week, weight,
height, PM, ; (lag 0), PM,, (lag 3), NO, (lag 6), AMUAADINA (lag 2), UazalTumdu (lag 0) i
AINATOUAINDR Linear Mixed Effects Model (Repeated Measures) with ARIMA (I, 1)
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Ed v
covariance structure 828 11SUATUATA SAS version 9.0 DnaTe ldnadsuandlunisnad 107 udada

Fualsildan p-vatue 110n1 0.05 pan'lil inAe Model gahedwaasiumsian 108

1 of H
A15137 106 naAIFuYsEEMEvea regression vo1d1 Peak flow asadINduI I IULtaZA1 p-value A1

wlsduyana gummweimauazggileinn Sawmiadadlmiszudie 20 Faman 2548 69 30

gy 2549
Unstandardized Coefficients

Model g Std. Error pvalue
fmfl —268.33 64.9613 <0.0001
Sex (1) 16.3617 10.3232 0.1152
Age -1.8173 0.2832 <0.0001*
Severity (1) 54.8254 25.8257 0.0355*
Severity (2) 66.0777 23.6361 0.0059*
Severity (3) 67.0672 23.3324 0.0047%
day of week (0) —0.3056 0.4327 0.4802
day of week (1) 0.3539 0.4272 0.4076
day of week (2) 0.09159 0.4398 0.8351
day of week (3) 0.2546 0.4236 0.5479
day of week (4) 0.5398 0.4150 0.1938
day of week {5) 0.7059 0.4070 0.0832
Weight 2.0802 0.4751 <0.0001*
Height 3.1075 0.5128 <0.0001*
PMys (lag 0) -0.02287 0.008703 0.0086*
PMyo (lag 3) 0.01722 0.01009 0.0878
CO (lag 3) —0.4301 0.6066 0.4783
0;{lag 3) -0.02635 0.03076 0.3917
NO; (lag 6) 0.07316 0.03660 0.0456*
S0; (lag 2) 0.3665 0.2591 0.1573
Pressure (lag 2) —0.2543 0.1199 0.0340*
Temperature (lag 2) —0.09713 0.1243 0.4345
Humidity (lag 4) 0.002431 0.02985 0.9351
Sunlight (lag 4) 0.04643 0.06739 0.4908
Rain (lag 0) —.02225 0.01243 0.0735

e eyl p-value < 0.05

L] o 1
a15197 107 uraadanlssAnEves regression YoM Peak flow aTaMABNTIETHIDAY p-value

vossndsmenSairdadailia p-value :nnndh 0.1 st SanTaledlne sendn 29 Gamay

2548 64 30 igueu 2549
Unstandardized Coefficients
Model 3 Std. Error p-value
ArRaf —262.20 46.5161 <0.0001
Age -1.9176 0.2007 <0,0001*
Severity (1) 54.3326 18.3533 0.0036*
Severity (2) 69.5984 16.8489 <0.0001*

g8



Severity (3) 68.0037 16.6854 <0.0001*
day of week (0) -0.03756 0.2099 0.8580
day of week (1) 0.2020 0.2628 0.4423
day of week (2) 0.04898 0.2914 0.8666
day of week (3) 0.2470 0.2846 0.3857
day of week (4) 0.1865 0.2608 0.4748
day of week (5) 0.08084 0.2036 0.6915
Weight 2.0166 0.3416 <0.0001*
Height 3.1621 0.3632 <0.0001*
PM. s (lag 0) —0.01581 0.005015 0.0016*
PM;q (lag 3) 0.007701 0.004179 0.0654
NO; (lag 6) 0.03613 0.01543 0.0629
Pressure (lag 2) —0.1569 0.06258 0.0122%
Rain (lag 0) —0.01546 0.006265 0.0136%
*Tfadigh p-value < 0.05

o o a o T o o '
M3 108 uanadulsz@ngves regression VoM Peak flow asai@agiwEIULasn p-value
vasdudimeniamidadanlim pvalue o 0.05 sonhl danTadedud senha 29

dariinu 2548 64 30 Hguun 2549

Model U;standard:zed Coeff;c‘::.n:ssmr pvalue

AR —266.88 45.6787 <0.0001
| Age -1.9214 0.1969 <0,0001*
Severity (1) 53.3308 18.0187 0.0036*
Severity (2) 69.1896 16.5394 <0.0001*
Severity (3) 66.9932 16.3800 <0.0001*
Weight 2.0362 0.3352 <0.0001*
Height 3.1906 0.3566 <0.0001*
PM, s (lag 0) —0.01650 0.005069 0.0011*
Pressure (lag 2) -0.1747 0.05908 0.0031*
Rain (lag 0) —0.01406 0.006248 0.0245*

H
o ar o or

*UHUMALN p-value < 0.05

MsMIANNFURUT sz 19R1 Peak flow azaumBenoufussduiu PM,, PM,, AnmnA
01MA, QuNYl, mwa‘fuﬁnﬁnﬁ uarauan, nazlSnadusiviufiazAaunls Tau@on Lag period
ﬁ1ﬂ§'ﬂﬁ'ﬁltﬂiﬁﬁ1@i1aq Fudaud lag 0 84 lag 6 Tudmindyu A10edA Linear Mixed Effects
Model (Repeated Measures) with ARIMA (1, 1) covariance structure & lalsunsuada SAS version
9.0 uAuAOAAM p-value ﬁﬁauﬁqﬁumuﬁiaz lag Anadaansums1eh 100 Sesad 115 ms
dentrvamumadnsieddmivdmpezdlussuiuiudl 2 asagay 2548 §a 31 wquman
2549 dunlsduynd endu dualslSinary sefimsaougy (Transform) deyadoudaeis

differencing order 1 lﬁﬂ&ﬁ‘lﬂ‘l’l’agﬁﬁtﬁmﬂuiwi’uﬁ autocorrelation
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L] + L] 1]
A3 109 uansdanlszdnEves regression 1931 Peak flow azaanndasiaTiuasa p-value #

lag 5 Tuvaam PM, , ta2u51eiuTamTnd gy szndn 2 nangin 2548 Ba 31 waumaw 2549

Unstandardized Coefficients

Model I Std. Error p-value
Anov 296.60 8.0818 <0,0001
Anadasietu PM,. 0.003383 0.004787 0.4797

t o« r L
MW 110 naaadindszanEved regression 14A1 Peak flow avaanndonaiuuaze p-value fi

lag 2 Tuvaam PM,, (naosieTudaniadgu sznda 2 nsngina 2548 8431 nguanm 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
A1aaft 296.43 8.0712 <0.0001
Anaduseiu PMq 0.003077 0.003764 0.4137

d' ot = A" . ¥ d‘. o ¥ n:i
MmN 111 uarasdinlszdnsves regression Y241 Peak flow Qs@3NAUI1@IUUALAT p-value N

lag 4 TuvesmanunaemandeseudmTad gy 52w 2 nangin 2548 s 31 nquaIAN

2549
Unstandardized Coefficients
Model T Std. Error p-value
Ao 296.67 8.0611 <0.0001
ArRnunRaINARAL
u¥u 0.06910 0.06674 0.3005

1] o 1] "
MR 112 daaaiisednBuesd regression YoM Peak flow azasniuseTuuazem p-vatue #

lag 1 TuvesmgamgiindeseYudmiadigu szuina 2 nangina 2548 84 31 nquAIAY 2549

Unstandardized Coefficients

Model 8 Std. Error pvalue
drnat 296,46 8.0431 <0.0001
Araungiindnniaiu 0.2253 0.06301 0.0004*

4

Ao oo o A
*UUBTIAYN p-value < 0.05
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M o " [
@15199 113 uraedulszEnEvoq regression YoaA1 Peak flow azauaduTe DA p-value 1

ar & ar L 4 o or “v o
lag 6 Tuvosmanutudmintindese S udamiadigu 5219132 n3ngina 2548 §4 31 wqumau

2549
Unstandardized Coefficients
Model Y Std. Ertor pvalue
firnev] N 296.59 8.0802 <0.0001
Arnutiuduividiaie
- 0.01733 0.01300 0.1825

1 o L) 1
M50 114 taaadanlss@nEveq regression UBaA1 Peak flow azamiada s Tuuazm p-value fi

lag 0 TuvearnuaauanmdsneTuiTad gy 52119 2 nIngInu 2548 84 31 ngUM AN 2549

Unstandardized Coefficients
Model T Std. Error p-value
faofi 297,43 8.1916 <0.0001
dudonnaadosoiu —0.06797 0.04359 0.1189

L] Il H .
M3 115 toraddussinBvod regression Y9I Peak flow avaundasiaTuaza p-value i

lag 1 TuvesnnSinarhunfosiaTudaniadig 521 2 A5ngIna 2548 B4 31 NGUAIAN 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
fAf 297.87 8.2456 <0.0001
Ainacluais —0.02153 0.01961 0.2721
neiu

ATHIANUANWUTTEN 98T Peak flow ﬂzﬂnmﬁ‘uswi’uﬁmzﬁniju PM, ,, PM,,, 71U
ARBIMEH, QUHAN, mwguﬁuﬁnﬁ, waraunn, tazdTnaelusioiu Tanthidaudsfanuadlu
Model wHouf1l uaziion Lag period 711¥A1 pvalue Yoofigafi ldnnmsnageudiedulusmia
ﬁ'm“u A10a0A Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance
structure 26 Tal5UNTUARA SAS version 9.0 WiHadarasluas 19t 116 imiudenmmsdaus
1WA p-value Hound1 0.1 18un age, severity, day of weck, height, LiazRungd (lag 1) W3
NANBUAIWAA Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance
structure #26TUsUATUABA SAS version 9.0 Fnade Wnadauanslumned 117 udadadaulsd

A1 p-value 11ANH 0.05 89011l (Te Model gathodeuaaslunisiah 118
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L] 'l r
M1 116 taaaduifse@n5veq regression U031 Peak flow azamundosioTultaza1 p-value d2

wlsgnynna paameImaAuazeqtionIngl niAad e TN 2 nIngian 2548 84 31
§]

HYUMIAN 2549
Model U;stundardlzed Coefﬁsct::?;smr pvalue
Anev 52.4253 118.36 0.6598
Sex (1) 11.9110 15.4209 0.4437
| Age -0.7600 0.4461 0.0951
Severity (1) —171.04 51.65942 0.0018*
Severity (2) —220.03 49.2768 <0.0001*
Severity (3) =210.51 48.4545 <(0.0001*
day of week (0) 0.5956 0.3071 0.0533
day of week (1) 0.6914 0.3905 0.0776
day of week (2) 0.5756 0.4156 0.1670
day of week (3) 0.5850 0.4260 0.1706
day of week (4) 0.1015 0.4150 0.8069
day of week (5) —0.00438 0.3154 0.9889
Weight 0.9354 0.6952 0.1849
Height 2.6972 0.8096 0.0017*
PM;s {lag 5) 0.001837 0.006233 0.7683
PMyo (lag 2) ~0.00068 0.005076 0.8935
Pressure (lag 4) 0.08018 0.08836 0.3642
Temperature {lag 1) 0.3223 0.09796 0.0010*
Humidity (lag 6) 0.02247 0.01744 _ 0.1977
Sunlight (lag 0) =0.04002 0.05239 0.4445
Rain (lag 1) 0.01465 0.02384 0.5389

oW o

*Wiod AN p-value <0.05
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1 o 1
MIWR 117 ueaadulszGnEvea regression V84A1 Peak flow avamadsseYuuovmt p-value

vosdunlsmemdamidasfilyiny p-value 3nnda 0.1 sanh) Fandadmyu sendn 2 asagiaun

2548 614 31 NQUAINN 2549
. Modei U;standardlzed Coefﬁsctlgnésmr pvalue
Anaf —23.5303 105.70 0.8248
| Age —0.6619 0.4185 0.1202
Severity (1) —156.85 47.3691 0.0017*
Severity (2) -216.02 45.5169 <0.0001*
Severity (3) —203.22 45.0341 <0.0001*
day of week (0) 0.4101 0.2325 0.0787
day of week (1) 0.4184 0.3181 0.1893
day of week (2) 0.1605 0.3522 0.6488
day of week (3) -0.00334 0.3516 0.9924
day of week (4) —0.3255 0.3175 0.3060
day of week (5) -0.5715 0.2318 0.0142*
Height 3.4665 0.5996 <0,0001*
Temperature (lag 1) 0.2238 0.06325 0.0004*

47

*ifud1figh p-value < 0.05

M350 118 uamaiinlszBnEueq regression U0 Peak flow azaundusiiuiaze p-value
voahunfimendaddadaiilim p-value 101007 0.05 sty Fandadwgu szuin 2 ninginx

- 2548 §14 31 NQUAINY 2549

-

Model U;standardnzed Coefﬁsc'::.ngmr pvalue
Araafl —49.8949 105.23 0.6375
Severity (1) —137.14 46.0918 0.0045*
Saverity (2) —199.69 44,7067 <0.0001*
Severity (3) —188.53 44.4345 <0.0001*
day of week (0) 0.4103 0.2325 0.0785
day of week (1) 0.4187 0.3180 0.1889
day of week (2) 0.1607 0.3522 0.6485
day of week (3) —0.00312 0.3516 0.9929
day of week (4) —0.3254 0.3175 0.3062
day of week (5) —0.5716 0.2318 0.0142*
Height 3.3372 0.5988 <0.0001*
Temperature (lag 1) 0.2238 0.06325 0.0004*

v
ar | |

*hiad i p-value <0.05
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= d o ar o 1 [ o 37 = = a1 =
9, mﬂmﬁwnn‘nuﬂuwuﬁizmusssmvjuswm LRz vayagqueNINg MU Peak flow 1906

swiunrzngudibadin Saviadeddnl

MM IATUTURUS TN I Peak flow s wiHmwEngudiheda @wlesaimie
iy 12 ¥) Muszdudu M, , PM,,, CO, 0,, NO,, SO,, A1NAABINS, gainad, AT Suding,
uarunn, uazdSnaduneTufiazd s Tavden Lag period dmiudaulsfimane Fudaud lag
0 04 lag 6 luswndafiadlval A20a0f Linear Mixed Effects Model {Repeated Measures) with
ARIMA (1, 1) covariance structure A28 113U UATA SAS version 9.0 1&ABNAT p-value Fitlon
figaveadaz Tag nadwuaaclumnedl 119 Swed 120 madongaenalunsiinsied
dmiuBusluriozdlusznineiuii 20 Fanaw 2548 § 30 figuion 2549 Feitilownszezdudy
vosmsifudoya Peak flow Wufmiadoalmifinnudidhnindihoinaunilidesy neeadun
TumsAnsrhidSudulindoudn Fudsdumada sndu FausySnae veiimanfougy

J 4 { o o p
(Transform) %ﬂyaﬂﬂuﬁ’w‘i‘ﬁ differencing order 1 lﬁmil'lﬂ‘i,fﬂi‘.[ﬁﬁm‘ljl‘i‘.]ui 103 autocorrelation

= ar o & . 1 - ar A P
AT 119 nanadndszansves regression Y9101 Peak flow Iﬂﬂﬂi'lﬂ']‘"lﬂw'la‘!ﬂquﬂﬂ']ﬂlﬂﬂuﬁz

M p-value 1 lag 3 Tuvesr PM,, indasuiswiafuduiiszuin 20 Famnu 2548 81 30

AgUIEIH 2549
Unstandardized Coefficients
Model Y Std. Envor pvalue
Ao 248.44 11,5757 <0.0001
duaduseu PM, . -0.07020 0.03565 0.0489*

)

Wi vt},lﬁ p-value <0.05

H d 1
3Nl 120 uarRaifan)se@nEved regression vaan1 Peak flow inass1efunmzngudthednuay

e p-value 9 lag 3 Tuvesrn PM,, mduseiudaniaiadnisendng 29 Famnaw 2548 B9 30

figuied 2549
Unstandardized Coefficients
Model Y Std. Error prvalue
AR 248.38 11.3534 <0.0001
fnaduseiu PM,, -0.03243 0.02445 0.1848
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M3 121 urRITUYTENB V04 regression B IRt Peak flow Indasieuawizngudihudnuay

1 p-value fi Iag 6 Fuvesm Co wasneTudmiaasludsznin 29 Faman 2548 Ba 30

3gHIY 2549
Unstandardized Coefficients
Model r; Std. Error pvalue
Ao 247,60 11,4970 <0.0001
Anadamaiu CO -1,7756 1.5795 0.2610

L4

*iudfigh p-value < 0.05

H o [
M990 122 uaaadunlszin3ued regression Y031 Peak flow indaseTuanzagudihemdnuas

fit pvalue §i lag 3 Tuvearn 0, mauswTudwm¥adodlmiszrin 29 Semau 2548 fa 30

HguIE 2549
Unstandardized Coefficients
Model 5 Std. Error p-value
fnofl 247.82 11.7820 <0.0001
Fadoneiu O; —0.2326 0.09445 0.0138*

&F

*fud 1A p-value < 0.05

’ 3 T
MW 123 taaaiadseEnvod regression ¥8am) Peak flow mausieTuarzagudihmdouns

A1 p-value 1 lag 5 Tuvesm NO, nduswiudminBuddnaisznin 29 Samnu 2548 8 30

guIEY 2549
Unstandardized Coefficients
Model r3 Std. Ervor p-value
Arpav 247.79 11.5306 <0.0001
dadumaiu NO, ~0.2539 0.1237 0.0401%

*Mfud 1A p-value <0.05

1 [ 3 1
A1519N 124 taaditsz@nBvod regression Y8aM Peak flow indaseNunwizngugdihedinuas

M p-value 1 lag 3 Tuvesm S0, mdsswTudanTaadvisynig 20 aman 2548 84 30

HYUIBU 2549
Unstandardized Coefficients
Model Y Std. Error pvalue
#raaf 247.18 11.8330 <0.0001
Anaduraiu SO, 1.7959 1.1013 0.10317
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T o H
A1919% 125 aneduilss@nBved regression Y9IA1 Peak flow maus e unvznguiihudouay

A1 p-value i lag 6 JTuvasmianunaemamas s udamiafoalnisznig 29 Samau 2548 89

30 NgUWIU 2549
Unstandardized Coefficients
Model T Std, ErTor p-value
Anaof 248.67 11.4828 <0.0001
ARnunaandaie
At —0.4797 0.3332 0.1500

" 4 r
A31aN 126 uaaafinlszintived regression YoM Peak flow indasieTunmzngudihudnuas

i1 p-value i lag 4 TuvosrgamglndesieTudminBoddnisznin 29 Gamnaw 2548 B 30

Ngrney 2549
Unstandardized Coefficients
Model r; Std. Exror p-value
ArAaf 248.67 11.4084 <0.0001
dArgaumagiadanaiu —0,7935 0.3201 0.0159*

31l ﬁlﬁ'ﬂluﬁ p-value <0.05

M 4 T
a3afi 127 naaadinlss@nEveq regression B Peak flow tndasieNuawisnguiihednuay

3 h & ar U i aF o
A1 p-value 1l lag 0 TuvsssanusuiinswmasneTudimiadadnissnng 20 Gamnu 2548

430 guieu 2549
Unstandardized Coefficients
Model r; Std. Error p-value
draoft 247.50 11,3540 <0.0001
Arrufiuduivdiaie
e 0.08846 0.07935 0.2650

ﬂ:. | (Y] £ A‘ . T ﬁ; s LA =
15NN 128 I[ﬁﬂdﬁﬂi‘izﬁﬂﬁﬂﬂd regression Y9341 Peak flow lﬂﬂtl‘i'lﬂ'.l“lﬂ‘l‘l'l:ﬂgﬂﬂﬂﬂﬂlﬂﬂ!!ﬂz

1 p-value 1 lag 4 Fuvesruaaaamdaseusiniatadlrisendg 20 Savinu 2548 8 30

Hgueu 2549
Unstandardized Coefficients
Model B Std. Error p-value
fad 248.74 11,4101 <0,0001
ALaunmalnmiiu -0.2189 0.1620 0.1767
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¥ ] T
M5 129 uaaedanlsz@nEved regression YaIn1 Peak flow e Tuawizngudihmdnuos

#1 p-value 7 lag 1 TuvesmuSwnarumanseiudiniafaddutszndig 20 Famny 2548 8430

NQUIWU 2549
Unstandardized Coefficients
Model 8 Std. Ervor p-value
dAnof 248.34 11.4397 <0.0001
Annaduaia
— —0.05295 0.03309 0.1096

T o

*Iigdn uf,llu‘ﬁ p-value <0.05

msmnnuduiuszr i Peak flow mauswiumwizngudilodnfusedudu p7,
PM,,, CO, O,, NO,, SO,, A7TUNABINA, gaIngil, ArudIIng, uaauan, wasTinars sty
Tatnidausiamuaini Model wiouiu uazidon Lag period A1l p-value Youfigaiildnn
mnameudiedu ludaniadoslval #10ai@ Linear Mixed Effects Model (Repeated Measures)
with ARIMA (1, 1) covariance structure 26 T1l5n32a(6A SAS version 9.0 Wwadaaaslumsiedi
130 nifudonmmizAalsAlim pvalue Yoondn 0.1 1aud height 1@z CO (lag 6) ¥M1A13
NATOUAIWADA Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance

¥
r-Y-% r-1 al o A
structure 890 1USUNSNARA SAS version 9.0 BnATY Inadauaasluaised 131

MINA 130 HaaIdul5eNSves regression ¥BaA1 Peak flow nde s iumrzaguiihudnuas

e pvalue Faulsauyana guawemauazggiiosing Saniauddmissnin 29 Genas

2548 ©4 30 NguIBU 2549

Model U;standardlzed Ooeff- ;c;:?;smr p-value
Faont —198.40 136.99 0.1605
Sex (1) ~4,7291 14.7962 0.7520
Age -3.4126 7.3079 0.6447
Severity (1) -14,4746 25.4801 0.5753
Severity (2) -17.0567 26.2122 0.5214
day of week (0) —0.7718 2.1166 0.7158
day of week (1) -1.7623 2.3182 0.4481
day of week (2) 2.7183 2.2199 0.2224
day of week (3) 0.6630 2.3655 0.7796
day of week (4) 0.8445 2.1950 0.7009
day of week (5) 2.3336 2.0573 0.2582
Weight 1.8514 1.2157 0.1409
Height 3.3300 1.5639 0.0437*
PM, : (lag 3) -0.08197 0.1069 0.4434
PM;o (lag 3) 0.000750 0.09536 0.9937
€O (lag 6) -5.5229 2.4954 0.0270*
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03 (lag 3) —).2363 0.1562 0.1306
NQO; (lag 5) -0.07134 0.1937 0.7127
S0, (lag 3) 1,7679 1.7983 0.3256
Pressure {lag 6) 0.4699 0.5272 0.3729
Temperature (lag 4) ~-0.32592 0.6825 0.6296
Humidity (lag 0) 0.08204 0.1311 0.5315
Sunlight (lag 4) 0.04695 0.2872 0.8745
Rain (lag 1) —.04592 0.05208 0.3780

[]
= gr w ool

*UHad N p-value <0.05

a{ [ =y a‘ . T c{ o T 8T 23
A19191 131 siaasdu)szinSvod regression ¥4 Peak flow mans e amzagudihadinuay
M p-value YoM smEndamdadanlia pvalue 1100 0.01 sanll Sandadelvl serd

29 TN 2548 4 30 Qe 2549

Model U;standardlzed Coefﬁsct::??mr pvalue
ARl =310.00 54.0022 <0.0002
Height 4.2978 : 0.4138 <0.0001*
CO (lag 6) —1.7483 1.5761 0.2674

T

*Tipdreieyi p-value < 0.05

d o ar & [ o [v] {
10. M3INTIHANUTURHS sz INsERUduae Yy nasdeyageiluninadum Peak flow oy

swhawizngudihedlng Saniadedwd

msmanuduiussenineg Peak flow mavswiunmenguiilodlng anoadmie
w1y 13 ) Ausedudu PM, , BM,,, CO, 0,, NO,, SO, AT18AARINA, §unqil, anuudaning,
uerauan, inzlSinarusouitasdaunls Taudon Lag period dmsudanlsiteenn Fudud lag
0 14 lag 6 TudandaBeela dauadA Linear Mixed Effects Model (Repeated Measures) with
ARIMA (1, 1) covariance structure #0lalsunsuada SAS version 9.0 LAATONM p-value ﬁﬁﬂﬂ
figavosday lag Wradumaslumsnd 132 Samsed 142 madensawamiumsiinaed
dmiuSoetmivuihusznheiui 29 Faomau 2548 1 30 figuaou 2549 Meiiiiaannszozdudn
vosmsifudoya Peak flow lusmiaduslusifannadhnngihosnaunisdosy nessdhun
Tumsdnumh S uduhindoudu funlsdungnda sadu FulsSinady sefimenfougl

(Transform) 4oyaneud1t33 differencing order 1 fitvenIndoyaiiduiiugoTul autocorrelation
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[l od 11
a1913ft 132 naasdnlszBnive regression ¥o3M Peak flow daseTuawizngugihadlng

1azM p-value 7 lag 0 Tuyaam PM, , ndosiaTudmiadodlmissning 29 Famnay 2548 8130

Hguou 2549
Unstandardized Coefficients
Model Y Std. Error p-value
Aaavl 328.49 8.5361 <0.0001
Anainsoiu PMys -0.04857 0.01425 0.0007*

L7

#3097

uf Rty p-value < 0,05

H o v
M319h 133 nraadinlsz@nsuea regression Yaam Peak flow miusiaNuarnzagudihadlue

HazA p-value 7 lag 0 Juveas PM,, indosaTudaniadiodnaissnin 20 Gamns 2548 8330

g 2549
Unstandardized Coefficients
Model r Std, Error p-value
Anafi 328.49 8.6090 <0.0001
Auafaneiu PMyg -0.03180 0.01150 0.0057*

L)

*qvipdn "ﬂl‘,‘ﬁ p-value <0.05

H 4 L]
A9 134 naRadanlsyAnBues regression Ya4f Peak flow innsseTunwizngudihudluel

uazeh p-value i lag 6 Suveash CO indoneTusaniadaduiszwin 29 Favnau 2548 4 30

Hguou 2549
Unstandardized Coefficients
Model 8 Std. Error pvalue
faai 328.40 8.6494 <0.0001
Anadusaiu CO 3.2164 0.8142 <0.0001*

s

*ifudn uﬁgﬁ p-value < 0.05

L o r
AR 135 naasiuszANEvod regression oM Peak flow daTeTummzagudiheding

(azm p-value i lag 6 Tuvearh 0, mAsneuimindodwmissring 29 Famny 2548 fia 30

U 2549
Unstandardized Coefficients
Model I Std. Error pvalue
A 328.39 8.6934 <0.0001
Anaduneiu Oy —0.08807 0.04873 0.0707
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+ o r
A15190 136 UaAIdasz@NEYRY regression YBIF1 Peak flow indasiafunwiznguiihedlng

HAZA p-value 1 lag 6 Juvaam NO, mdas s TuianImtodlniszning 20 Temny 2548 s 30

HQUILU 2549
Unstandardized Coefficients
Model Y Std. Error pvalue
AR 328.26 8.6428 <0.0001
duageneiu NO, 0.1943 0.06086 0.0014*

7 A3

*{itfadferh p-value <0.05

L4 o ]
MINH 137 naasdullseanEvog regression UB4A1 Peak flow mdaswTummznguiithedine

UazA p-value N lag 0 Huveem SO, waeseTudiniadeddmissriin 20 Favng 2548 89 30

Hgues 2549
Unstandardized Coefficients
Model 3 Std, Error p-value
ARt 328.34 8.6785 <0.0001
suagnnoiu SO, -0.8026 0.4680 0.0863

AT 138 naaadindssin

HVB regress;

| ﬂl' 2 L A L)
ion vosA1 Peak flow IndasieTuarenguiibedine

uazm p-value fi lag 2 TuvesmnnunasmadaswuinTadoalviserin 29 amaw

2548 T4 30 Tiguiaw 2549
Unstandardized Coefficients
Model 8 Std. Error p-value
Arnaf 328.20 8.6574 <0.0001
danunaIMAaiD -
i -0.3179 0.1566 0.042

QS

*Iipdnied p-value < 0.05

1 d ‘
AR 139 uaasiu)szBinEves regression YoM Peak flow IdeneTuawizngudibedlng

Uz p-value 9l lag 4 SuvesrngamgindnsnTuSinTaladnisznig 20 Famau 2548 B

30 QB 2549
Unstandardized Coefficients
Model I Std. Error pvalue
AR 328.14 8.6322 <0.0001
Aaamnfimannaiu 0.3799 0.1636 0.0203*

W o

*fud 1y p-value <0.05
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L] o L]
M15NA 140 naaadilszdnBuaq regression Y83 Peak flow iadasaTimanizaguiihedlnal

1 a & <F L7l : L ar
HazA p-value 1 lag 4 TuvesmanurudminsindaseTudmTaduddnalssnin 29 Gaman

2548 4 30 Tiguieu 2549
Unstandardized Coefficients
Model 8 Sta. Error pvalue
Anait 5 328.13 8.6327 <0.0001
drnufufintvsiadn
ety ~0.08717 0.03718 0.0191
ol er ) U q'
*HHOTINEUN p-value <0.05

1 4 L
MmN 141 uanedulszinBves regression voaM Peak flow s wTumarzagugihedlng

iz p-value 71 lag 4 TuvessuaanaandeseTussnTaliadlmiszndhs 29 Samau 2548 G4

30 UIEU 2549
Unstandardized Coefficients
Model I Std. Error pvalue
Aaaft 328.10 8.6327 <0.0001
AuAILAARaLTIE 0.1569 0.07858 0.0458

L)

*iiiadfiegh p-value < 0.05

a . a 4 H L) = & LA 1
A1 142 HAadussANEY04 regression UBIAN Peak flow mnﬂiwmmmsﬂqnqﬂwrﬂﬁm

iaz p-value # lag 1 TuvessnlSinarwmaduseTufanTamoamiszudg 29 damnaw 2548 fia

30 HgUIM 2549
Unstandardized Coefficients
Model 8 Std. Error p-value
Apaf 328.68 85761 <0.0001
Ahinachuade
) —0.03085 0.01598 0.0536

msmanuduRuisendnm Peak flow mavTwiumwiznguiiedlnajfuszdudu

- J at L Cad
PM, , PM,,, CO, O,, NO,, SO,, A11nAs M4, garngl, Anududuing, uasuaa, uazifunueu
a o o H Y o A . . ey - |
g1 Tamidalsanuad1u Model wiousiu uaziion Lag period 1% p-value Viovhgai
annmsnagoudedulusivindeddne AwadA Linear Mixed Effects Model (Repeated
Measures) with ARTMA (1, 1) covariance structure Ao llsunsuatida SAS version 9.0 1Anads

] » [)
naaslumsni 143 iniuiBonmmizaanlsilim pvalue Woondt 0.1 1Aun sex, age, severity,
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day of week, weight, CO (lag 6) uazilSumey (lag 1) WMNTTNATBLAIEADA Linear Mixed

Effects Model (Repeated Measures) with ARIMA (1, 1) covariance structure awldsunsuada SAS
E 4 [} [

version 9.0 9nn3e TAnadansluasien 144 udadaduds At p-value 11nah 0.05 son

11ie Model gamedaaaluaisisii 145

1] " 4 1
A1TNA 143 uaasiinlsz@nBued regression ¥04A1 Peak flow s ie mamzaguiihudlnug
uazel p-value anlsdruynna guamemanazggiianing SawTaaduiszndn 29

damnw 2548 83 30 Rgueu 2549

Model U;standardlzed Coefﬁsc':sjaltisrmr pvalue
d@rnan 107.54 157.63 0.4965
Sex (1) 41.1886 16.9461 0.0167*
| Age —2.2843 0.4054 <0.0001*
Severity (1) 53.0976 35.3544 0.1364
Severity (2) 67.7320 30.1449 0.0266*
Severity (3} 67.2327 29.6131 0.0251*
day of week (0) 0.3188 0.7551 0.6730
day of week (1) 0.9771 0.7081 0.1681
day of week (2) § 1.3714 0.6959 0.0492*
day of week (3) 0.5975 0.7422 0.4211
day of week (4) 0.8989 0.7461 0.2287
day of week (5) 0.1535 0.7737 0.8427
Weight 2.3034 0.6230 0.0003*
Height 0.7378 1.0601 0.4879
PM, = (lag 0) —0.03141 0.03463 0.3645
PM;p (lag 0) —0.02131 0.03002 0.4778
CO (lag 6) —2.2157 1,3313 0.0961
03 (lag 6) 0.003029 0,05242 0.9539
NO, {lag 6) 0.1296 0.09598 0.1770
S0, (lag 0) —0.1811 0.4992 0.7168
Pressure (lag 2) -0.2484 0.1844 0.1780
Temperature (lag 4) 0.03935 0.2343 0.8666
Humidity (lag 4) —0.01487 0.05521 0.7877
Suniight (lag 4) —0.02578 0.1041 0.8043
Rain (lag 1) —0.04050 0.02370 0.0875

ar o

*iifad iy p-value < 0.05
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H o4 ¥
A5 144 naaadu)sz@nBves regression ¥aan1 Peak fow wda s uarzngudihedival
uazAl p-value voaFafsmandandadanlim pvalue mnndt 0.1 sonl SevTabedlnai

T4 29 Tavinu 2548 B9 30 Hguen 2549

Model U;smndardlzed COEfr;:tl:.n;srror pvalue
ARt 213.80 43,8155 <0.0001
Sex (1) 49.3773 14.2726 0.0008*
| Age —2.3545 0.3884 <0.0001*
Severity (1) 52.6866 34.6173 0.1308
Severity (2) 67.1750 29.4929 0.0246*
Severity (3) 67.9551 28.9648 0.0207*
day of week (0) 0.2457 0.6924 0.7228
day of week (1) 0.3040 0.6936 0.6613
day of week (2) 0.8911 0.6956 0.2006
day of week (3) 1.0540 0.7051 0.1354
day of week (4) 0.1484 0.6901 0.8298
day of week (5) 0.2129 0.6891 0.7574
Weight 2.4961 0.5383 <0.0001*
CO (lag 6) 2.5909 0.7906 0.0011*
Rain (lag 1) -0.02637 0.01817 0.1466

& o

«Tfod1feyh p-value < 0.05

-t o a 4 ) ' - a T yﬂ s.l T
AN 145 naaaduse8nusy regression Y0d1 Peak flow 1nBus e umwizngug eyl vey
itnzf p-value vowInlsmeondamiadafilim pvalue nandt 0.05 eenld Fandadeslw

SEMI 29 Tanna 2548 4 30 Ui 2549

Model U;standardlzed Coefﬁsc‘:lnzs"or pvalue
frnor 214.45 43.9862 <0,0001
Sex (1) 49.6621 14.3306 0.0008*
Age —2.3476 0.3898 <0.0001*
Severity (1) 52.4398 34.7578 0.1342
Severity (2) 67.1341 29,6098 0.0253*
Severity (3) 67.9836 29.0786 0.0212*
Weight 2.4858 0.5404 <0.0001*
€O (lag 6) 3.2186 0.8141 <0.0001*

r

iy p-value <0.05
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d o or & Y] [¥] = o o !
1L msimnsianu@iusssrnseiuduse Ty uagdoyagateineniun Peak flow 1nde

e Tuar gy

msmanudiufsznie Peak flow mAsTwTummzsaggdu  Hgneu 1 30
PUEILU) AUSTAUEU PM, ,, PM,,, CO, O,, NO,, SO,, ATUNASINA, §UHqi, mwﬁ‘fyuﬁnﬁ'ﬂﬁ',
uaauan, uazdSinaduseufiasdaunls Tauden Lag period dmsudaudshiaaeg Fudug lag
0 lag 6 Tudmdabealvd A10087 Linear Mixed Effects Model (Repeated Measures) with

aa ' P
ARIMA (1, 1) covariance structure A28 T15UNTUADA SAS version 9.0 I1dAABARAT p-value Tirloy

[
= )

9w = P P - ' a o
figauearas lag lAnadwaadluasiah 146 Saasnd 156 msdengaimlumsiinnet
dmiudueIndegseninetui 20 sy 2548 T4 30 Auenou 2548 way 1-30 Tguisu 2549 @2
wilsdunnda amdn dudsdSinadu sefinsiuifuugsl (Transform) doyanoudat3T differencing

A ¥ o d o ot v
order 1 mmmﬂﬂayamnmi‘luﬂmuu autocorrelation

H L ]
9191 146 uaaadulszBnBve regression vor Peak flow indunsTuanzylmgiuuazm
p-value Tl lag 0 Tuveam PM,, indus e Tudaiaieddnl szndnadui 20 Samny 2548 84 30

fiueneu 2548 uag 1-30 Agwiau 2549

Unstandardized Coefficients
Model r] Std. Error p-value
Anof 311.81 7.9191 <0.0001
Anaduroiu PM, 0.08006 0.04814 0.0963

H o r
My1eh 147 naaadfulsy@ntued regression V2A1 Peak flow 1ndaTieTuawizyeggiuuas
pvalue 1 lag 5 Tuvessh PM,, wlsswTudesviaifaddnal seuiaiud 29 Gaman 2548 64 30

AU 2548 iz 1-30 AQUIEY 2549

Unstandardized Coefficients
Model I Std. Error p-value
drRafi 313.50 7.9284 <0.0001
diaduseiu PMy, —0.03556 0.02129 0.0949
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T o r
@172911 148 uaaiinlsyimBua regression Y9 Peak flow mAumaTiamzyeggrunazen

p-value i lag 2 Juvesr1 CO masneiutmiadodna senieTufl 29 Famay 2548 4 30

fiueney 2548 uaz 1-30 JgiEU 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
1A 313,54 7.9821 <0.0001
dnadonaiu CO 1.3086 1.5756 0.4063

H L4 '
M9 149 uaAadFulszEMBEvaq regression Y831 Peak flow 1duTwTuanetaggeumaza

pvalue 1l lag 2 Yuves 0, masseTudaniadioddnl senie¥uit 29 Gannu 2548 B 30

IUENEH 2548 1Nz 1-30 Aginau 2549

Unstandardized Coefficients
Model 8 Std. Ervor pvalue
ARaf 313.46 7.9830 <0.0001
Anadaneiu O 0.1213 0.07100 0.0877

T o T
M990 150 irasdulszinBue regression ¥BaM Peak flow Imdas T uanizyaggduunza

p-value 11 lag 1 Tuvear No, mdunoTudmiadaddml sznhaduil 20 Favaay 2548 84 30

UL 2548 oz 1-30 HQuIEY 2549

Unstandardized Coefficients

Model 3 Std. Ervor p-value
Aael 31159 7.8880 <0.0001
duadoneiu NO, 0.2209 0.1362 0.1049

1 4 g »
Il 151 uanadulssinBuad regression 104A1 Peak flow IndavinTummizggeutazm

p-value #i lag 3 Tuvesm S0, indaswiufaviadiadul seriniull 29 Famny 2548 84 30

UEEY 2548 waz 1-30 AQUI8Y 2549

Unstandardized Coefficients

Model g Std. Error pvalue
Arnov] 313.60 8.0980 <0.0001
duadunaiu SO, -3.3262 1.0879 0.0023*

ol o o d'
*UHUANGYN p-value < 0.05
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L] od r
A4 152 uaAsdilszEnEuoq regression ¥0af Peak flow InfosieTuameyuggrunaza
= ) v < o ow o ow A T T o a
p-value i lag 0 Juvosmnnsnanmamae e Tt Tawoddnal szuaTuf 29 Samau 2548

14 30 Aueneu 2548 uaz 1-30 NQurEu 2549

Unstandardized Coefficients
Model Y Std. Ervor p-value
fan ’ 311.65 7.9095 <0.0001
ArANNAaNELaRE
. —0.3636 0.1993 0.0681

b 4 M
A1919H 153 ugasdinliz@nEuaq regression Yo9A1 Peak flow nABTIBTHIAWILY19qgruLazA
p-value 1l Iag 1 JuvasagamgiindesieTudiadednl serieiud 20 Femaw 2548 B4 30

IHENEU 2548 oz 1-30 lguieu 2549

Unstandardized Coefficients
Model Y Std. Error p-value
Fnan 311.83 . 7.9380 <0.0001
mqmﬂqma&unﬂ'&’u 0.5218 0.2233 0.0195*

*$ivfad iy p-value < 0.05

o [y P . 1 - [¥) 1 1

A191N 154 Ilﬁﬂdﬂﬂﬂiﬁﬂi‘lﬁ'ﬂﬂﬂ regression V941 Peak flow lﬂﬁﬂi'IEI’J‘I«II‘EIWI&I‘NE}QPIHUE’ISWI
= & A -’4’ w e 4 LYY [T .| 1 v a s o

pvalue M lag 1 ".I'Il‘llil\‘lﬂ]ﬂ']‘lﬂiﬂﬂ'&lﬂ’i‘lﬁ!ﬂﬁﬂﬂﬂ')‘uﬂdH'JGII'IIEIsﬂ‘HN FEHINIUN 29 IHIAY

2548 ©4 30 fuenay 2548 1oz 1-30 Ngu1EU 2549

Unstandardized Coefficients
Model 3 Std. Ecror pvalue
draef 311.75 7.9383 <0.0001
dArrnufuduindiade
- —0.08645 0.05782 0.1349

' o4 ¥
A1519% 155 nanadaunlszanEves regression YoM Peak flow Bumeiuamisyraggruazan

p-value % lag 5 TuvesnwaaaamdsseTudamindosddnel ssudedui 29 Sanay 2548 fa 30

fUBeH 2548 az 1-30 AU 2549

Unstandardized Coefficients

Model 8 Std. Error pvalue
Anavt 31341 7.9276 <0.0001
AUFILARLRALTIESU 0.2109 0.09116 0.0207*
*MiedAgyh p-value < 0.05
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] o H
MWl 156 uaaaifnlszdnives regression vesr Peak flow st Tunmztieggrace
pvalue #i lag 1 Juvesnnffinarhanteseudiniafedud ssune¥uil 20 Samns 2548 84

30 fuee 2548 oz 1-30 Tiguiau 2549

Unstandardized Coefficients
Model 8 Std. Error pvalue
fnaf 312.17 7.9331 <0.0001
Anuiaduada *
" -0.06506 0.01638 <0.0001

AMIMIATINFURUETE 981 Peak flow m%‘uawi’ummzahmqNuﬁ’msﬁuF'J‘u PM,
PM,,, CO, O,, NO,, SO,, ATUNABIN, §aingil, AR, terunn, azSinadus oty
Tanh#wasimuadilu Model wloudu uaziden Lag period filHAN p-value oufigafildein
manareududuluimiadedwl 10088 Linear Mixed Effects Model (Repeated Measures)
with ARIMA, (1, 1) covariance structure 9126 1/sunsuerd# SAS version 9.0 1dnaduansluaisiefi
157 Mimhudenmmedausfilieh p-value Yloundn 0.1 18U age, severity, weight, 1A height 1N
MMINAaeLA8a5a Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1)

» 1
covariance structure #20 1UTUATADA SAS version 9.0 Bnnds tdnadwemslumsiefi 158

L o r
M3 157 uanadunlss@nBued regression ¥eaMm Peak flow Mes1eTunmizyraggrunazm
ar 1 o o, a’ ar ol T Yo :{ =
p-value flsauynnn gaumveimaunzggileine famTadadna ssrieTuh 29 Faman

2548 64 30 fiueneu 2548 uaz 1-30 NQUIEU 2549

Model U;standardtzed Coeffisc'!:?llas"or pvalue
Aman —268.53 83.0687 0.0015
Sex (1) 15.8175 13.0806 0.2286
[ Age —1,8395 0.3570 <0.0001*
Severity (1) 64.0370 32.5374 0.0510
Severity (2) 68.3022 29.6736 0.0228*
Severity (3) 70.8103 29,2820 0.0169*
day of week (0) ‘ —3.2485 8.4489 0.7008
day of week (1) 15.9530 16,6305 0.3379
day of week (2) —5.3756 7.1532 0.4527
day of week (4) 3.7335 3.5946 0.2994
day of week (5) 8.9058 6.3583 0.1619
Weight 2.1929 0.5975 0.0003*
Height 3.0039 0.6535 <0.0001*
PM, - (lag 0) 0.2785 0.2788 0.3179
PMyp (lag 5) —0.6575 0.5487 0.2310
CO (lag 2) —32.5487 25.0686 0.1944
05 (lag 2) 1.1894 1.0768 0.2695
NO; (lag 1) 1.3051 1.4403 0.3650
S0, (lag 3) 3.6035 24.1011 . 0.8812
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Pressure {lag 0) ~1,4731 7.2600 0.8392
Temperature (lag 1) . .
Humidity (lag 1)
Sunlight (lag 5)
Rain {lag 1)

QO o|o

*ﬂﬁﬂﬂ"lﬁ'ﬁgﬁ p-value <0.05

L4 ) L4 L]
M3 158 uaaadualsz@ntued regression UM Peak flow AT IBIMANIZY g Az
p-value va3safsmandaSadafiliini p-value :nnda 0.1 senly danindesuil serhiadui

29 §aMINN 2548 §4 30 Mueen 2548 uaz 1-30 Qe 2549

Model U;standardlzed mﬁ;:;:?ésrror pvalue

Faf -271.58 78.1710 0.0007
' Age —1.8648 0.3364 <0.0001*

Severity (1) 54.6021 31.2145 0.0824
Severity (2) 66.3706 28.6194 0.0218*
Severity (3) 61.0597 28.3047 ' 0.0326%
Weight 2.0899 0.5748 0.0004*
Height 3.1922 0.6099 <{.0001*

“3itlad i p-value <0.05

mymmmduiusssnie Peak flow wasseiumwiesimgruiuszdudu M,
PM,,, ANUAAINA, gangil, mw%ue‘r’uﬁ'm", weranan, wazdSuadusisiufiazaaunls Tay
@on Lag period dmsudantlsfimedan Fudaud lag 0 §9 lag 6 Tudamiadyu A2wadd Linear
Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance structure fuTlsunsu
aTiA SAS version 9.0 (§uReNA1 pvalue Alaufigaveaudaz lag Yaradaaaalumsed 150 B
1519 165 msnﬁﬂmhmm“lumﬁmi131&?111%‘uﬁmﬂmznﬂuswiwi’uﬁ 2 AsAIAY 2548 T
30 futou 2548 Aalsdunndd endu dudstSinadu sximswfougy (Transform) foyn

] s u . s {d o N
fouAIT] differencing order 1 Hivanindoyafiudiugviull autocorrelation

ﬂ. 8’ =, ﬂ‘I . ] d'. @ 4 I
AINA 159 uaasduilszansves regression V941 Peak flow maaiwmmwwmaqg]rlmmzm

pvalue 91 lag 3 Juveam PM,, induswiudaniadgu seuheiufl 2 ninginw 2548 63 30

fIUENEN 2548
Unstandardized Coefficients
Model B Std. Error p-value
AR 291.58 11.2822 <0.0001
duadonoiu PM, < —0.06159 0.03430 0.0726

108




[] o [
A1514t 160 naaadinlszintves regression Yo Peak flow (ndanaiunnizylggeuunsa

ﬂ' ar | a:  ar o roow ﬁ; =
p-value N lag 4 JHYDINT PM,, INGUTEIHAHIAATYH TTHIIUN 2 NINHINY 2548 €4 30

fUEEY 2548
Unstandardized Coefficients
Model I Std. Ertor p-value
Arnef 291,75 11.2707 <0.0001
Anadonoiu PMy, 0.03981 0.02403 0.0976

) o T
M3l 161 uaAIFaLTZENEY04 regression a3 Peak flow indesiaTunmzydaeggruasm

p-value fi lag 0 Trvesenninnasimamdeseiudaniadngu sznddud 2 asagian 2548 s

30 AUENEIY 2548
Unstandardized Ceefficients
Model 8 Std. Error pvalue
Anafl ‘ 291,61 11.2345 <0.0001
fAranunaanAadn
- -0.4163 0.3293 0.2061

¥ o T
M3 162 uaaainlszin5ved regression YoaA1 Peak flow mdaeTunnizyasggrunasm

pevalue i lag 0 SuvesApampiinoneiufmiadmu sewiaiuil 2 nsngiau 2548 e 30

fUE8U 2548
Unstandardized Coefficients
Model r Std, Error pvalue
Arofl 291.53 11.2277 <0.0001
daaungliiadnmeiu ' 0.8061 0.3447 0.0194*

*Jivfad eyl p-value < 0.05

- ) o o . 1 a W H J
A1919N 163 uraidulszantves regression Y94f11 Peak flow lﬂilﬂﬂ!l']'lllﬂ'ﬂ'lz\i‘nE]ﬂ#h\!l!ﬁzﬂ'i

- [v) ) X v o od A o e o voar s
p-value N lag 0 IHYBIMANHYUTHNNEAAL I IHMIIAATYH TEHINIUN 2 AINGIAN 2548

14 30 fiueneu 2548
Unstandardized Coefficients
Model I Std. Error p-value
frefl 291.48 11.2339 <0.0001
Aenufiuduivdinds
sty —0.07822 0.05432 0.1500
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n L T
M519H 164 (aaadszENE Y04 regression Y8 Peak flow ImdasieTuaniziisggeuuaze

pvalue 11 lag 4 TuvessunauaaindeswTuiniadwu sendwiufi 2 nsnginu 2548 S 30

HEEY 2548
Unstandardized Coefficients
Model 8 Std. Ervor pvalue
Arnatt 291.88 11.4003 <0.0001
Auasnaniadosieiu 0.7311 0.2842 0.0101*
i@ 1R p-value < 0.05

13 o r
M3 165 aaadanlsz@nBues regression U81A Peak flow nAgeNuamzyggrhuaze

pvalue 1 lag 3 JuvasmfFmarhandoseTufauTadgu sewia¥uil 2 nsnginu 2548 8 30

AHENEH 2548 .
Unstandardized Coefficients
Model B i - std, Error p-value
Arrofl 292,82 11.8183 <0.0001
Anfnadhuadn
by 0.1068 | 0.08311 0.1990

MSMIANIUAURUSTENTIE Peak flow m?;tﬁ'lu"i’ummzahaq@duﬁ‘mzﬁ’niju PM, ,,
PM,,, AUNABINA, QUi mma“;uf?uﬁ’ﬂf, umanng, uazalSinudusiwiu Tavhwunls
Fonuadhlu Model wloufy unziden Lag period il p-value vosfigafi Ifn1nmsnane
i’s’nﬁ’ﬂuﬁm’a’nﬁmu #2U007 Linear Mixed Effects Model (Repeated Measures) with ARIMA (1,
1) covariance structure #atTulsunsuadA SAS version 9.0 iradwdnlumseh 166 91t
BonmmsAudls AN pvalue oent1 0.1 18uA severity, day of week, 11 height AWM
NAABUAWHNHA Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance
structure 326 Tals1NTaER SAS version 9.0 Snada dwaauanslumsiedt 167 udadadaulsi

] ] 3 o A
1451 p-value 1An1 0.05 v8n 1] (e Model gavhdutraslums il 168

! : L u ®
MINN 166 HaaIdulszBnTued regression U03M Peak flow imdanaTuaniztnggruuaze
v
pvalue funlsgnyana gumwemanazggiisning Saiiadyu sswiniull 2 nsngian

2548 59 30 fiueney 2548

Unstandardized Coefficients

Model 8 Std. Ervor p-value

draofl -10.1724 198.22 0.9593
Sex (1) 10.4458 25.5293 0.6843
[ Age —0.8510 0.7299 0.2495
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Severity (1) —135.07 88.1592 0.1322
Severity (2) —182.78 83.9931 0.0346*
Severity (3) -180.20 82.5322 0.0340*
day of week (0) 2.2074 1.6166 0.1731
day of week (1) 1,1564 1.7079 0.4988
day of week (2) 2.7405 1.6867 0.1052
day of week (3) 1.8604 1,7251 0.2816
day of week (4) 2.8963 1.7358 0.0962
day of week (5) 1.5627 1.6745 0.3514
Weight 1.0786 1.1504 0.3533
Height 2.8256 1.3507 0.0419*
PM. 5 (lag 3) —0.03992 0.06750 0.5543
PMyo (lag 4) 0.02963 0.04263 0.4872
Pressure (lag 0) =0.4797 0.5265 0.3623
Temperature (lag 0) 1.1684 0.8854 0.1871
Humidity (lag 0) 0.06092 0.1437 0.6717
Sunlight (lag 4) 0.2831 0.4428 0.5226
Rain (lag 3) 0.02316 0.09291 0.8031

x o 1
15197 167 uaaadunlsz@nBueg regression YoM Peak flow tndenafuamztdnggrumasm

' w RN XN T w e 1w oA
p-value vosshulsmendamdadafilie p-value 20and1 0.1 senl SanTadgu serneiudi 2

NINGIAN 2548 T3 30 Huee 2548

Model U;standardlzed Coeft‘;c':;.nltss"or pvalue
dnavl ~123.44 170.18 0.4716
Severity {1) —-110.87 75.8754 0.1502
Severity (2) —169.74 73.4700 0.0250*
Severity (3) —-164.05 73.0481 0.0292*
day of week (0) 2.4974 - 1.1317 0.0280%*
day of week (1) . 1.9773 1.1828 0.0956
day of week (2) 1.2866 1.1886 0.2798
day of week (3) 2.3540 1.1832 0.0475*
day of week (4) 0.6098 1.1664 0.6015
day of week (5) -0.8728 1.1331 0.4417
Height 3.6056 0.9646 0.0005*

*ﬁﬁ’ﬂﬁ"lﬁ’iyﬁ p-value <005

@t ar . ar & H‘.
12. madnszdanudiniussenaseduduae Ty uazdeyagaileninniium Peak flow inde

e Tuanzygguia
& e 1 ' { q’ as =
NMIMIANNANRUTsENIIeA Peak flow ImAuTwTUmHIzYtquds (1 Sumay B 31

»
o VI | - o o o
fiuay) fuszdudu PM,,, PM,, CO, O,, NO,, SO, ANNAABIMEA, QuHgl, ANUTUTUWNT,

- o o N o [ a1 ar n’: ]
ueauan, taztSinudusiiufiazdunls Tauifien Lag period dmiuauysnaiaiee fudaud lag
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0 & lag 6 Tudwminfadlval duadd Linear Mixed Effects Model (Repeated Measures) with
ARIMA (1, 1) covariance structure #26Ttlsunsun@A SAS version 9.0 ud2ufdona1 p-value fivton
figausadny lag lAnadumaclumend 168 Sammedl 178 adendrmartumsinsed
dmfudosmismilusenaiuil 1 Sunaw 2548 431 Thanw 2549 annlsdunnda oy da
wilsafSnaueu szfimaAeugtl (Transform) Yoyanouda63s differencing order 1 iijosnindeyad

o o N
iiius e autocorrelation

T d "
M3t 168 uanafinlszGnBves regression 10311 Peak flow mduTETHmMztegguisasm

p-value i lag 2 Fuvesen PM,, ndanaiudenTaduslml senia¥ud 1 funan 2548 84 31

fun3 2549
Unstandardized Coefficients
Model I Std. Error p-value
Fraf 313.12 7.9115 <0.0001
Auafosieiu PM, s 0.03812 0.01616 0.0184*

o

i uﬂluﬁ P-value <0.05

. L ]
19191 169 uanadanlszinBvod regression voam Peak flow tauTIaTuanIzY9qguiuaza

p-value i lag 0 Tuvesm PM,, mdeswTudmTamodwmiseniniui 1 Sunau 2548 84 31

fhunw 2549
Unstandardized Coefficients
Model I Std. Error p-value
ARaf 313.04 7.9758 <0.0001
Auadusedu PMy —0.02350 0.01408 0.0951

. L] 1
A19197 170 naraadailszinvea regression Yasr Peak flow indasiaTuamzygguiviasm

pvalue #i lag 2 Tuvesmt CO wapseiudaniadodnd seneTun 1 Sunau 2548 &4 31

Huny 2549
Unstandardized Coefficients
Model r; Std, Error p-value
Araefl 313.13 7.9772 <0.0001
safnmeiu CO 1.5376 1.0931 0.1596
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= s a o . T d @ ' [y '
A1 171 uaasdlsednsves regression Vo4 Peak flow [NAYTEIHIAWIICY I GUAHIASM

pvalue i lag 3 Tuveam O, wdssiwiudmTamaaln szuiiefuil 1 Sunau 2548 B 31

ol
HUIAN 2549
Unstandardized Coefficients
Model I Std. Ertor pvalue
Anaaf 313.20 8.0038 <0.0001
Auadanaiu O =0.09035 0.08373 0.2806

A ) o o . ' < ") v o v
1T 1ah 172 uaaadulssansves regression Y941 Peak flow INQy51EIHMAWIZYIEGIUAINAZM

pvalue i lag 3 Tuveadh NO, indumeudamiadoddmiszwiheiui 1 Funaw 2548 89 31

flun 2549
Unstandardized Coefficients
Model I Std, Error pvalue
draed] 313.13 7.9840 <0.0001
analumaiu NO, —0.07585 0.08597 0.3776

) P & a o z ' o o ' ﬁ} v
A15197 173 taaadinlsz@nives regression U941 Peak flow I1RQYTEIUAWIBYIIGYUALAZA

p-value 7l lag 0 Juveam SO, mAsswTuianiadadna swviiuil 1 Sunny 2548 & 31

fhunu 2549
Unstandardized Coefficients
Model T Std. ErTor p-value
ArAa 313.05 8.0471 <0.0001
duadusiaiu SO, -0.9577 0.5845 0.1013

' o L]
a1s1afl 174 uaasdinlsyAnBuos regression ¥83A1 Peak flow mAnseTnwizyagquianazn

pvalue 9 lag 4 TwvsshanunaamaadsseTudimiabodml seniniun 1 Sunaw 2548

fl4 31 flvan 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
ArAaf 313.03 7.9761 <0.,0001
AN INAARS -
iy -0.6128 0.2732 0.0249

*ﬂﬁﬂﬁ?ﬁ'@ﬁ p-value <005
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1 f v
TN 175 (el azdnEuad regression Yoae Peak flow Indasauanzyagguiauasa

p-value i lag 2 Tuvesagomgiimbaswiudiniadodus serhadufl 1 Sunnu 2548 §a 31

NI 2549
Unstandardized Coefficients
Model Y] Std. Error p-value
Araefl 313.09 7.9755 <0.0001
Agungiindanoiu -0.5522 0.3322 0.0965

T d 1
MR 176 uanadandsznBuaa regression U0am1 Peak flow IAuT I UMWY 1gguiEa

3 -7 z L LTl : ar L v at r 1 ar
p-value 1l lag 2 SuvoamanubudusimiinfureTudimTatodnsd ssuiaduil 1 Sunnaw 2548

8431 Ty 2549

Unstandardized Coefficients
Model Y Std. Error p-value
Aaaf 313.05 7.9755 <0.0001
ArAufiuduivdlasn
¥ 0.1064 0.06664 0.1104

.; & L) A‘ " J 41' s 4 b I
191N 177 Ilﬁﬂx‘lﬂﬂlﬂizﬁﬂﬁ‘ud regression Y9401 Peak flow AL IHIAWY WG UadazhI

p-value 1l lag 6 Tuveanuaunandase Tudaniadeadlnl ssuneiufl 1 Sunnu 2548 84 31

fuiny 2549
Unstandardized Coefficients
Model 8 Std. Error pvalue
dvrai 313.13 7.9760 <0.0001
sLaEunaLadaTnuy —0.3859 0.2004 0.0541

H [ T
@137 178 uanadands@nEveq regression Yo Peak flow InAos 18 mmIzYIsgguAcuazm

p-value i Iag 0 TuvasmiSmnachunfoneTudimTabadnsd sendeiui 1 funnm 2548 8431

HUINY 2549
Unstandardized Coefficients
Model T Std. Error pvalue
Finoft 312,99 7.9783 <0.0001
Anhnaduads
ety 0,1008 0.2026 0.6188

mymanuduiuiszudiem Peak flow mavnwummzsngguisiuszdudu pM,,,
S
PM,,, CO, O, NO,, SO,, ATuna010 1, guugil, anududuing, uauas, uazdSnurusioiu
» 1 1 »
Tahulsanuad1u Model wiouifi uaziden Lag period #11¥if1 p-value Yiovhigafi 1dain
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mynameudsduludsniadudua 20087 Linear Mixed Effects Model (Repeated Measures)
with ARIMA (1, 1) covariance structure #26 T1l51 51788 SAS version 9.0 1dnadauansluaisief
179 ﬂ1ﬂ1fuLﬁaﬂmwwﬁmﬂiﬁiﬁfh p-value fteunt 0.1 1aun age, severity, day of week, weight,
height, uaz PM,, (lag 2) WININAAOUAIWADA Linear Mixed Effects Model (Repeated
Measures) with ARIMA (1, 1) covariance structure ﬁ?ﬂiﬂ‘iuﬂiuﬁaa SAS version 9.0 5ﬂﬂ§"€ 1

Ataaeluaisnah 180

H 4 H
A13141 179 uarasdilseEnEveq regression YoM Peak flow AT B AN IZT NggUAIDLM
p-value finlsanuynna guamwoinmauazggiiendnen Swdadadnd senaiui 1 funay

2548 B4 31 Fn3 2549

Model U;standardized Coefﬁsc;:.n;smr pvalue
Faofl -240.99 81.2913 0.0036
Sex (1) 14.7754 12.9162 0.2546
| Age -1.9127 0.3522 <0.0001*
Severity (1) 47.0441 32.2226 0.1465
Severity (2) 62.7504 29.3505 0.0343*
Severity (3) 61.8550 28.9481 0.0344%
day of week (0) 1.4325 1.7061 0.4013
day of week (1) 2.6648 1.5155 0.0790
day of week (2) 3.9944 1.5590 0.0106*
day of week (3) 0.9838 1.6886 0.5603
day of week (4) 3.2808 1.6526 0.0474*
day of week (5) 1.6369 1.6466 0.3204
Weight 2.2404 0.5883 0.0002*
Height 2.9174 0.6392 <0.0001*
PM,s (lag 2) 0.08786 0.03424 0.0103*
PM,, (lag 0) —0.02277 0.02568 0.3751
CO (lag 2) —0.5243 2.0234 0.7956
0; {lag 3) —0.1264 0.1168 0.2795
NG; (lag 3) —0.1488 0.1204 0.2166
S0, (lag 0) =0.4047 0.9549 0.6717
Pressure (lag 4) 0.4784 0.4848 0.3238
Temperature (lag 2) —0.1874 0.4300 0.6630
Humidity (lag 2) 0.06777 0.1467 0.6440
Sunlight (lag 6) -0.2736 0.3169 0.3880
Rain (iag 0) —0.09745 0.2446 0.6904

LF

*iud1fyfi p-value <0.05
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T o L]
A1Y191 180 UarAdilszaNnEvad regression Yo Peak flow IndeeTutawizyagguiaasm
p-value vosdulsmendamdadnldrm p-value inandi 0.1 vonll Savitaadlusl senieiuf

1 4R 2548 613 31 Tnu 2540

Model U;standardlzed Coeffisct::.nllssmr pvalue
ARt =251.72 79.4601 0.0019
| Age —1.9783 0.3395 <0.0001*
Severity (1) 48,7042 31.4027 0.1232
Severity (2) 63.5867 28.6345 0.0280*
Severnity (3) 60.5627 28.3035 0.0341%
day of week (0) 2.2424 1.1402 0.0495*
day of weaek (1) 0.9883 1.1576 0.3935
day of week (2) 2.9289 1.1443 0.0106*
day of week (3) 0.8725 1.1609 0.4525
day of week (4) 1.5199 1.1447 0.1846
day of week (5) 1.3637 1,1792 0.2478
Weight 2.1376 0.5752 0.0003*
Height ) 3.0893 0.6166 <0.0001*
PM, s (lag 2) : 0.03484 0.01689 0.0392*

@

*Mipdfeyi p-value < 0.05

MIMIANURUNUTIZNINA Peak flow mﬁiusw%’ummmhqqﬂuﬁeﬁmzﬁuiju PM,,,
PM,,, ATIUNADING, Quungil, amuSudining, uaaten, tastSinadumoiuiasiuns Tau
{@0N Lag period f?‘m%”nﬁ"mﬂs?ifiwiwq fudaud lag 0 84 lag 6 Tudmindwyu &10ad@ Linear
Mixed Effects Model (Repeated Measures) with ARIMA (1, 1) covariance structure AeTlsunsu
&dA SAS version 9.0 udafenf1 pvalue fifosfigavesusns g Mraduaasiumseit 181 &
ma 187 maidongaana lumsdinseidmsudmuseiisznnaiui 1 funau 2548 2 31
fhuan 2549 Maulsduynda ancdu daualsyFineru sxfimsnlfougyl (Transform) Soyafoudau

. . A o " -
7% differencing order 1 Lummﬂi’fayﬂmﬁmﬂus 103Ul autocorrelation

! 4 ¥
3197 181 HaaaianlszinBvs regression Y9I Peak flow I19duT 18 THINNIZY 1gQUAIIRLM

pvalue 9l lag 0 Tuveam PM,, mbusieYudamTadmu szvdniufl 1 funau 2548 84 31

1R 2549
Unstandardized Coefficients
Model 8 Std. Error pvalue
Aot 297.07 12,5810 <0.0001
fnadunoiu PM, —0.02172 0.01442 0.1320
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T o 1
A19197 182 naaadauilseinEved regression voaA1 Peak flow daneTianzyigguiazea

pvalue #i lag 5 Tuvesdi PM,, mduswiudmindiyu sendieuii 1 Sunaw 2548 83 31

Hinu 2549
Unstandardized Coefficients
Model 8 Std. Error p-value
fnfl 296.94 12.5879 <0.0001
Auadnmeiu PMy —0.02776 0.01211 0.0219*

B

+itfd "tllﬁ p-value <{.05

1 ¢ [
M7 183 uerasdulsz@nBEuoa regression UBIf Peak flow mAss1a T zy ngguiwasa

pvalue §i lag 0 SuvessnnunasnimafeneTudiniadigu sendndufi 1 Sunau 2548 B

31 Uy 2549
Unstandardized Coefficients
Model 8 Std, Error pvalue
drnof 297.10 12.5823 <0.0001
ArenunnaMALa8n
i 0.2556 0.1946 0.1890

T o4 "
A131971 184 uaraadin)s=nBvoa regression ¥83M Peak flow inBesEr iz 19ggudanazm

p-value 1l lag 0 Juvesgamgiimdssaiudaniadmu senhaiuil 1 Sunau 2548 84 31

nn 2549
Unstandardized Coefficients
Model I Std. Ertor p-value
Aaoi 297.23 12,5889 <0.0001
daaunftadaneiy 0.3370 0.2239 0.1324

" a4 T
M99 185 uaaadanlszanEvea regression YoM Peak flow nfgnaTumnizy1gguiuase
= as hJ A e ow ¢ oA W W o 1 e e ot =
p-value  lag 6 TuvesmnnuvuifininsindesaTuianiad gy seninadui 1 funnu 2548 B3

31 Huin 2549

Unstandardized Coefficients
Model r; Std. Error p-value
frpofl 297.07 12.6026 - <0.0001
Arnufiuduivdiage
K 0857
- 0.1052 0.06312 0.095
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I i v
R13197 186 Uiaraadin)sz@nEuos regression ¥BaA1 Peak flow mdas e THIanzY9qguianasm

pvalue 1l lag 0 FuvesnuamaainduneTudiwTadmu seniiediufl 1 Sunnu 2548 84 31

Hun 2549
Unstandardized Coefficients
Model 5 Std. Error p-value
Aned 297.32 12,5638 <0.0001
AlaEILALRAnTIE U -0.3450 0.1936 0.0748

41' ar = :: . ' 4' [ 4 5/ ]
MIHN 187 uaasdulsz@nsves regression Y241 Peak flow MAUTWIHAWILTIGUAANIASA

p-value 1 lag 3 TuvesnnfSinachundesieTufiniadmu senheiuil 1 Sunau 2548 da 31

i 2549
Unstandardized Coefficients
Model Y Std. Error p-value
Fraef] 297.09 12,5021 <0.0001
Anfnasuadn
| 0.9287 0.5537 0.0935

MINIANUTURUETZNIWAT Peak flow m?iusw’.fumw'lzﬂifnqﬂuﬁ'qﬁ'mzﬁuiju PM,,,
PM,,, ANNAADIAIA, Qungi, mm%uﬁuﬁ'ﬂﬁ', weauan, tazdSnuduneiu Tashdaus
Fanuaidhlu Model wloufu uazidlon Lag period M1A1 p-value Houfigatildvinmsnacoy
a’fnﬁ’u‘luﬁ'w’iﬂn‘mu #020@ Linear Mixed Effects Model (Repeated Measures) with ARIMA (1,
1) covariance structure §20TU5UATHASA SAS version 9.0 MNadueaslumsedl 188 91min
@donmniedasilie pvalue toondt 0.1 18ud severity, day of week #Az height VM
YAHOUAWADA Linear Mixed Effects Model (Repeated Measures) with ARTMA (1, 1) covariance

Fd T
structure 20 11/5UNTUETA SAS version 9.0 Bnasa Tdnadauans luaisah 189

- & a 4 ) . ' o &t ) 1 FY '
A1 188 naaadanlazinsves regression U94A1 Peak flow IRASTIUIHIRWIZE NYHUDIUREN

pvalue dunlsaauyana qauameniatazggiiendinen famdadiqu ssunheiuil 1 Suneu

2548 £14 31 a3 2549

Model U;slandardlzed Coe_ffisc!':.ngmr pvalue
et 37.9249 194.45 0.8463
Sex (1) 13.1138 26.0066 0.6166
Age -0.8034 - 0.7573 0.2945
Severity (1) -184.95 §4.4554 0.0339*
Severity (2) -229.10 80.2683 0.0066*
Severity (3) —221.36 78.7315 0.0073*
day of week (0) 0.6008 0.9348 0.5209
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day of week (1) 1.0985 0.9619 0.2543
day of week (2) 0.2614 0.9769 0.7892
day of week (3) 2.1493 0.9508 0.0245*
day of week (4) 1.4955 1.0311 0.1480
day of week (5) -0.7890 0.9754 0.4192
Weight 0.9778 1.1574 0.4028
Height 2.8499 1.3374 0.0387*
PMzs (lag 0) -0.01110 0.01693 0.5120
PM;o (lag 5) —0.02339 0.01670 0.1614
Pressure (lag 0) —0.02004 © 0.2554 0.9375
Temperature (lag 0) 0.4556 0.2953 0.1222
Humidity (lag 6) 0.04527 0.07687 0.5559
Sunlight (lag 0) —0.2948 0.2096 0.1597
Rain (lag 3) 0.3412 0.6439 0.5962

H 4 ]
M3197 189 naasduilsv8nEvoq regression YB3 Peak flow indasia Tmwizy2qquisuazm
p-value vasunlsmandamdadifilin p-value 101 0.1 oonly Sandadigu senneiufi 1

£3431A3 2548 64 31 AN 2549

Model U;standardlzed Coeffisc;:gr;smr pvalue
fRif —49.1912 177.20 0.7825
Severity (1) -161.28 78.0201 0.0443*
Severity (2) —218.35 75.5017 0.0058*
Severity (3) =209.09 75.0071 0.0076*
day of week (0) 0.2313 0.8476 0.7851
day of week (1) 1.2637 0.8804 0.1522
day of week (2) 0.3278 0.8756 0.7084
day of week (3) 1.9297 0.8746 0.0281*
day of week (4) 0.9784 0.8660 0.2595
day of week (5) —0.9827 0.8526 0.2500
Height 3.4650 1.0081 0.0012*
*3{ud 1Ay p-value < 0.05

o d [YR) s o ey (Y] o
13, mFlndn TS senTssauduse T nasteyagationing 1fiua Peak flow 1oty

neuarzdibafiiszauanupusan

rrnadIiFs s Peak flow visgihaoffiszduanuguused 16ud sedu 1
S0 Y1 (Intermittent) Uz 759y 2 2T UUTITOY (Mild persistent) (D1ANUIN V)
flussAudu PM,,, PM,,, CO, O,, NO,, SO,, ATUAABINM, JUNYN, AnAuRNE, ueruen,
uaztSinaunoiuiazauils Taudon Lag period Amsudaulsfidiie Fudaud lag 0 914 lag
6 udandaduelvsl A10a6@ Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1)

« ooy . - 4 { EY < ] o
covariance structure A0 1USUNTUATA SAS version 9.0 UARONA pvalue MiDUNYAVDILAAS
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1ag Tamadauaaslumsafi 190 famarsil 200 madendrwanlumsSinseidmiudoalmlee
o ‘4 s - ar ot o [

dhusenieiudi 20 fonaw 2548 S 30 figuiou 2549 Funlsdunads sadu FusUSnady

velimsnlaougyl (Transform) doyanoud1e33 differencing order 1 itssnndoyaiifudiugeiu

d -
U autocorrelation

- Y a - = ' - o T, Y
AT 190 nanadinlsednives regression UB4f1 Peak flow mnﬂsmmmmzrgﬂwnmzmu
ANUTUUSIAN HAZAL p-value A lag 2 Tuvesdr PM,, msswTudanTadedmi senda 29

MRy 2548 2 30 figuui 2549

Unstandardized Coefficients
Model 8 Std. Ervor pvalue
faev 317.59 10.0693 <0.0001
dnadameiu PM, 0.07423 0.02333 0.0015*

L

*MiadAgh p-value < 0.05

1 [ r H
MINA 191 danaflss@nuos regression oA Peak flow IndsTumwedihoniissiy

ANATUUIIN Bz p-value T lag 0 Tuveam PM,, mdsseTuSwmiadodni szndng 29

daninm 2548 84 30 Tiguian 2549

Unstandardized Coefficients
Model I Std. Error p-value
Aaed 318.33 10.0534 <0.0001
dnadunaiu PMy, —0.04996 0.01840 0.0066*

*Wiadigyh p-value < 0.05

. o ' . o
MINTA 192 naaadulszBnGvos regression Y8aA1 Peak flow mbaseunwizdiheffiszi
ANBIUUTIAT HaLM pvalue i lag 6 Tuwsam CO mAsneTuiniamedmi s 29

dan1n 2548 B4 30 Tigunens 2549

Unstandardized Coefficients
Model I Std. Error p-value
Araoi 317.83 10.1370 <0.0001
duaduneiu CO 3.4998 1.2257 0.0043*

*Hled1ieyf p-value < 0.05
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] ¢ ] v
MIWh 193 nanadulsz@nBues regression ¥oaA1 Peak flow e Tumwizdihahiiaziy

ANHUULSIA 1asA1 povalue 7i lag 4 Tuveam O, wdasedudanTamoslni 35113 20 Bamax

2548 4 30 Bguieu 2549
Unstandardized Coefficients
Model Y Std, Error p-value
faotl 318.00 10,1877 <0.0001
Auadamoiu O, 0.1833 0.07268 0.0117*

L7

i ”:yﬁ p-value <0.05

v d 1 r
M3 194 uaaeiulszan5ved regression YBaM1 Peak flow imdusiaFummizdiloniissiy

: ] d‘. ar ] c: W or ol 1 b
ANUTUHUTIM UazAT p-value N lag 6 THUBIA NO, !ﬂi‘]Eli'lﬂ'Ju'ilw‘m‘]ﬂWHd‘lﬂil SEHIN 29

davnu 2548 64 30 Qi 2549

Unstandardized Coefficients

Model T Std. Error pvalue
Aot 317.68 10.1434 <0.0001
dnadameiu NO, 0.2365 0.09280 0.0108*

AT

“Ifad i p-value < 0,05

T 4 1 ¥
AN 195 uoaadanlszBnBved regression YoM Peak flow mdusefunwisdiheandisziy

h r o o ' o o o ar Al 1 ¥
ANUGUISIA HazA1 pvalue A lag 6 Yuveam SO, mdsneiudmialsdnl sgnin 29

Famina 2548 64 30 fguren 2549

Unstandardized Coefficients
Model T Std. Ervor p-value
ARaf 318.13 10,2601 <0.0001
duadenaiu SO, 1.2330 0.9895 0.2128

n'l r o, -ﬂ: . L} 4 [ 9 c:d [
M3 196 waasduilszdnsves regression Yodn1 Peak flow lﬂﬂ&l‘i'lﬂ')“lﬂﬂﬁﬂﬂ'mﬂﬂizﬂu

ANATUITIA Az p-value Ti lag 2 TuvasmanunaonrmanseTudmTadadinl senin

29 Tanny 2548 4 30 Tgueu 2549

Unstandardized Coefficients
Model r; Std. Error pvalue
Arnof 317.71 10.1153 <0.0001
AANuARaINAERAR L W 0.2362 0.0823
ey
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L ki " L]
19191 197 uaaeduulseinBues regression YoIA Peak flow maes e Tuawiedihefiisedy
ANHUTUUNIN 1Az p-value i lag 5 TuvosnrgemgimBaneSudiniadodn senig 29

@IMIA 2548 8430 Nguiem 2549

Unstandardized Coefficients
Model 5 Std, Error pvalue
A 317.80 10.0979 <0.0001
Agangindanotu 0.3876 0.2441 0.1123

T d i
31N 198 uoAsiulszAnEveq regression UBIA) Peak flow maeseTuawediheniisedy
ANNTULIEL WD) pvalue §i lag 5§ FuvesmamubuFinindndoneTusmiasesal

U119 29 Feman 2548 B4 30 Rguaaw 2549

Unstandardized Coefficients
Model 8 Std. Error pvalue
faot 317.79 10.0975 <0.0001
AAMufudnimsiage o
e =0.1220 0.05646 0.0308

&

*Hfadeigyn p-value < 0.05

M40 199 naAsdussENB Y0 regression UBIA Peak flow wae e Tunwieihoifssi
ANNPUUNA 1O pvalue §i lag 4 TuvesruauaamisrefusimSadedl send 290

g 2548 4 30 figunen 2549

Unstandardized Coefficients
Model 8 Std. Error pvalue
1A 317.78 10.0988 <0.0001
snavunanlonaiy 0.1389 0.1885 0.2412

4' = = A‘ . 1 c: [Y) 3/ ) ﬂid @
AN 200 llﬁﬂﬂﬂﬂﬂi%ﬁ‘ﬂﬁﬂﬂd regression Y241 Peak flow mamwmmmsgﬂwnmmu

AN RS pvalue 1 lag 1 FuvoamiBnarhundosasusmTadedl send 20

deninu 2548 B4 30 iquisy 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
f1nf 318.68 10.0262 <0.0001
AnBuauady
E X 0.0671
- -0.04242 0.02317

PRI UTIS IR Peak flow mAsmotummzdihofidsduanuqus e

E 4
[ a1 Py o o o
UszALRU PM, ,, PM,, CO, O, NO,, 80,, ANuUAABINIA, gumngll, ANUFUFUMT, uruan,
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wasilSaneidusioiu Tanhwaulsianuadh Ty Model woudu uaziden Lag period #1151 p-
value Houfigafildninmsnamendiadulusimiadudnal §10068 Linear Mixed Effects Model
(Repeated Measures) with ARIMA (1, 1) covariance structure #uTalsunsuada SAS version 9.0
Ienaduaradlumsied 200 sfudenmmedunsilim pvawe Wound 01 14ud age,
weight, height LAz PM,, (lag 0) 1Y MINATOUAUADA Linear Mixed Effects Model (Repeated
Measures) with ARIMA (1, 1) covariance structure #uTlsunsuada SAS version 9.0 ﬁﬂﬂﬁz 1 ldwa

aauaasluasiah 202

= ar a o o ' = ) w ede e
M15190 201 naaadandszBntived regression VoA Peak flow tndas o funwidihahiilzdiy
ANUFUUSIA sz pvalue Faudsaryana gaumwornianazggiiunine Sandawealwl

TTNIN 29 Tannx 2548 4 30 Tguren 2549

Unstandardized Coefficients

Model r] Std. Ervor p-value
R —162.68 77.1485 0.0379
Sex (1) 25.0102 14.2867 0.0836
| Age —1.3033 0.3790 0.0009*
day of week (0) -0.2169 1.7321 0.9004
day of week (1) —1.0803 1.8208 0.5532
day of week (2) —0.3875 1.8011 0.8298
day of week (3) —0.5522 1.7988 0.7590
day of week (4) —0.1405 1.8588 0.9398
day of week (5) -0.5049 1.8191 0.7814
Weight 2.2448 0.6326 0.0006*
Height 2.6274 0.6669 0.0002*
PM; s (lag 2) —0.00360 0.03821 0.9249
PMy; (lag 0) -=0.04889 0.02963 0.0990
CO (lag 6) -1.3326 3.2118 0.6782
Oa (lag 4) 0.06068 0.1125 0.5895
NO; (lag 6) 0.2255 0.2439 0.3551
S0; (lag 6) -0.1860 1.3756 0.8924
Pressure (lag 2) —0.6044 0.4801 0.2081
Temperature (lag 5) 0.4087 0.5991 0.4951
Humidity (lag 5) 0.01965 0.1186 0.8685
Sunlight {lag 4) 0.07903 0.2098 0.7065
Rain (lag 1) -0.08342 0.05150 0.1053

v
@t o ol

*Tiladiigfi p-value < 0.05
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1] L3 1 v
M50 202 uaAsidizinBues regression YoM Peak flow s Twmmisdihafiiseiy
ANNUFUUSIA Az pvalue vasinulsmendamdadanlim pvalue innd1 0.1 eanhl

danTadedlnal seudn 20 Fanau 2548 B4 30 Hgunen 2549

Model —U;standardlzed Coefﬁsc;cel-nésmr pvalue
Aaon -156.63 76.2940 0.0431
Age -1.4392 0.3640 0.0002*
Weight 2.2739 0.6292 0.0005*
Height 2.6924 0.6546 <0.0001*
PM;o (lag 0) —0.04992 0.01840 0.0067*

r

*Mid gl p-value < 0.05

mananudiiTsen e Peak flow mwnzgilofiliszduamupusein Bud sz 1
S0 15314 Ads (tntermitient) aE 32¥y 2 21015 UL WIBY (Mild persistent) (GANAUIN 4.) U
SEAUAU PM, ;, PM,,, ANUNABINA, gingil, AnuSudning, uaaen, tasySinarduswiuiias
daunls Tauden Lag period dwSudautlsfigieneg Fudaua lag 0 04 lag 6 TudanSadmyu f
0@ Linear Mixed Effects Model {Repeated Measures) with ARIMA (1, 1) covariance structure f
Talsunsuad@ SAS version 9.0 uffene p-value ivtosiigavesidas lag Tnadauaasluntsaii
203 fansieii 209 msiRensrna lunsiianzidmiudmuezdusenieiuil 2 asagiay
2548 f14 31 wquaAy 2549 Wanlsdunnda sridu danlsFinadu szfimsulAsusl (Transform)

: e ) 4 ; . .
Yoyanaufwis differencing order 1 iitasnindayaiifuiiiugoull autocorrelation

MWl 203 uaReduUsz@nBved regression VoM Peak flow s Tuavzdihafiissiy
ANUTUUNA UBzA1 p-value fi lag 0 Tuwesn PM,, masswTuimiadiyu swnin 2

ASANIAY 2548 B9 31 NYUAIAN 2549

Unstandardized Coefficients
Model T Std. Error p-value
ARt 294.25 14.7943 <0.0001
dAa&asioiu PM, . —0.02934 0.01796 0.1023
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H 4 M 1
3137 204 uamadinlszinBues regression Yo Peak flow sndasiTamzdiheaniiszés
ATNTUISIN UASA p-value i lag 0 Tuvasa PM,, indasiaTudanTadigu sznine 2 nsnginn

2548 B4 31 WEHAINY 2549

Unstandardized Coefficients
Model r] Std. Error p-value
Anafl 264.23 14.7998 <0.0001
Aadasisiu PMyg —0.02170 0.01444 0.1329

¥ o+ 1] T
m1ef 208 uamadinliziNBues regression vaar Peak flow s aTuanizdihoniisyay
ANNFULIIN HazA pvalue A lag 1 THvaamanuaanmmndaNe Ui Iadigu FENIN 2

N3AHIAN 2548 83 31 HQUAIAN 2549

Unstandardized Coefficients
Model I Std. ErTor p-value
Araefl 294,14 14,9045 <0.0001
flAnuARaNMIMaaL
sfu -0.3301 0.2304 0.1519

[l
as

a s o n‘u‘ . T = . Qs 2 1 A
m51af 206 naadinlszEnEves regression ¥831 Peak flow indest Tunwzdieiiisvay
AMPUISIR tRvh pvalue B lag 2 SuvesmgamgiinduswiuSimiadum sz 2

ASNHINY 2548 0431 HGBAIAN 2549

Unstandardized Coefficients

Model T Std. Error p-value
AR 294.04 14,9029 <0.0001
dgamglnansaiu 0.2920 0.2134 0.1712

1 o L) 1
a1519R 207 naasdinlszGnEues regression ¥oa Peak flow masseTuamzdiheiilsziy
dl 1 & oOF o 1 L @ o
ANNTUISIR tazA p-value T lag 4 Tuvesmmubuduiniindusw Tudwiadyy 3519 2

DINGIAN 2548 513 31 HYHNIAN 2549

Unstandardized Coefficients
Model ¥ Std, Error pvalue
Aaof 294,28 14,9807 <(.0001
dranuffudndvdiado
I -0.07217 0.04540 0.1120
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H 4 ) 1]
MINT 208 waasdinlsz@nSuoq regression Y84M Peak flow mAaTa UawIzdihafifisziy

ATINTUUIIAN HBTM pvalue i lag 5 Tuvesnwaaanieseiudniadgy senin 2

NN INY 2548 B9 31 WGUAIAN 2549

Unstandardized Coefficients
Model I Std. Error p-value
Arefl 294,27 15.0941 <0.0001
AuEaaiadnnaiu 0.1963 0.1656 0.2359

L

v « r L
AT 209 uaraeduszinEued regression VoA Peak flow IndeswNuawzdiheniisediy
ANUTHUTIAN DT p-value §i lag 0 TuvesmSinawhundeseTudiniadmgy szuin 2

NININY 2548 T4 31 NUNIAN 2549

Unstandardized Coefficients
Model r Std. Error p-value
draof . 295.26 14.9673 <0.0001
sBnariuaiy
8y -0.05931 0.07321 0.4179

namAnuFiUETEn e Peak flow wAuTeTumwizdiheiifissduanuguusi
AUTTAVEU PM, ,, PM,,, ATNNADIMA, guuugd, mmguﬁ'uﬁ'ﬂf, uauas, wazdsunudusieiy
Taohdanlsiamumid iy Model wloufy uazien Lag period 711961 p-value Yovfigaf 1dv1n
msnaneudsduluiimindngu &0adA Linear Mixed Effects Model (Repeated Measures) with
ARIMA (1, 1) covariance structure #26 T2J5unsuadd SAS version 9.0 dnadauanslumsaii 210
nmiudenmwizdaunlsilim pvalie Woondr 0.1 AU age, weight, height, HaznII
ﬁ’uﬁ"nﬁ (lag 4) NMMINAROURWARA Linear Mixed Effects Model (Repeated Measures) with
ARIMA (1, 1) covariance structure #2tTUTUNSUAAR SAS version 9.0 Bnnss Anadauaaclu
w151t 211 udaFaduntsfilie pvalue AR 0.05 sanly mie Model qathoRuaasly

A1319 212

- 4 1
M31aAl 210 naasianlsz@nGvoq regression VoA Peak flow ndasw i gihufiliszéu
ANNTUITIA HazA pvalue fatlsdauynna guaweIMALazgniaine Saniadgu

JENTN 2 NINGINY 2548 T3 31 NGUMAM 2549

Model U;siandardlzed Coefﬁsc::-n;smr pvalue
ArAsfi -154.52 175.38 0.3870
Sex (1) 29.6436 28.5098 0.3088
Age —-1.8121 0.8432 0.0419*
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day of week (0) ‘ —0.1509 1.0272 0.8834
day of week (1) -0.08357 10739 0.9381
day of week (2) ’ —0.00495 1.0783 0.9963
day of week (3) —0.6311 1.0787 0.5593
day of week (4) -1.1327 1.0531 0.2837
day of week (5} ~1.3264 1.0243 0.1971
Weight 2.2878 1.2109 0.0710
Height 2.4928 1.3333 0.0738
PM;s (lag 0) -0.02423 0.04770 0.6114
PM,o (lag 0) 0.000631 0.04032 0.9875
Pressure (lag 1) -0.2727 0.2859 0.3403
Temperature (lag 2) 0.2730 0.2564 0.2870
Humidity (lag 4) —0.1085 0.05947 0.0681
Sunlight (lag 5) 0.2265 0.1831 0.2161
Rain (lag 0) —0.04595 0.07983 0.5649

v
o ar &

*3i{ad 1y p-value < 0.05

M
-1

L L3 T
M3 211 uanadulszBnSueq regression YoM Peak flow mdeswRuamizAihaniiseiy
ANUTHUTIN ozl pvalue vosfmlsmendamidadfilin pvalie a1 0.1 von'l

TanTadgu 55171 2 TNGINM 2548 B9 31 WEHAIAN 2549

Unstandardized Coefficients

Model Y Std. Error pvalue
Araaft : -192.26 165.78 0.2571
[ Age -2.0120 0.8007 0.0188*
Weight 2.5019 1.1478 0.0389*
Height 2.7510 1.2601 0.0386*
Humidity (lag 4) -0.07204 0.04539 0.1125

+
a_4r =

*3itfad il p-value < 0.05

:{ 7] = A; . T c: [ 9 1 q‘d ¥
NN 212 !!ﬁﬂﬂﬁﬂﬂigﬂﬂﬁﬂﬂq regression U941 Peak flow [ﬂﬁﬂilﬂ?u!ﬂw13f§ﬂ']ﬂﬂﬂigﬂﬂ
M 1 o s 0w ST ' \1
ANUTHUIIM Uzl p-value 'Ilﬂ\‘lﬂ']lﬂ.liﬂ'lﬂﬂﬁﬂﬂ'mﬂﬂ‘lmﬂﬂ‘l p-value HInAN 0.05 aan ‘1]

Fandadwyu send1a 2 nInginm 2548 B4 31 NgUMAN 2549

Model U;sbandardlzed Coeff';:t:r;smr pvalue
fraofl -195.34 162,21 0.2398
Age =1.9605 0.7830 0.0192*
Weight 2.4590 1.1211 0.0378*
Height 2.7749 1.2324 0.0334*

at

) o _ 4 ﬂ'
*HUBTAYT p-value < 0.05
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14. msTnseinufiiutssnhassduduno iy uasdoyneailndnefun Peak flow 1nde

& 30 dlﬂt o
nevmrzdiboilssdunnupusg

ASMIAINEURUTTEN 1A Peak flow mwizgilofifsdvanuguusege 18un seify 3

01N iull‘Nﬂ‘iuﬂﬁN (Moderate persistent) 4ag FeAL 4 DIMITUUTIUN (Severe persistent) ()
o ar 1 b J

MARUIN 4.) AUssALdN PM,, PM,, CO, O, NO, S0, AnuRAeInH, gangd, Anudu

o o

duning, uaauan, waziSinusdusoiuiiagdaals Tauden Lag period dmudnlsfidieg
ﬁufilll?i lag © fia lag 6 Tusaniabealmi A0a8d Linear Mixed Effects Model (Repeated
Measures) with ARIMA (1, 1) covariance structure A28 1U5UATUEDA SAS version 9.0 uAuADNA
prvalue iloufiqavesudas lag Idnadaummalumsiedt 213 Samsdl 223 mdentasnarhu
malnseddmiuducinioziuseniiciudt 20 faman 2543 4 30 fNquisu 2549 FaulsAy
1A ey dulsdSinady ﬂzﬁnmﬂ?iﬁugﬂ (Transform) YeyansuAv3t differencing order

1 dinanindoyaitiudus1oul autocorrelation

MR 213 uansiualss@nFvoa regression Yo Peak flow s unmzdihefilsedy
ANUFHUSIPS Uazl pvalue A lag 6 Tuvearh PM,, masneTudaninFodlna szndw 20

Tan IR 2548 8430 Hguie 2549

Unstandardized Coefficients
Model r e Std. Error p-value
Anof 303.41 11.5932 <0.0001
Auaamaiu PM, ¢ 0.01658 0.009082 0.0679

] a 4 T
ATl 214 uaAEu)szANEVeq regression YBaR Peak flow nduTieSunrnzdilefifisedy

ANUTHUTIY HAZM p-value # lag 6 Tuvearh PM,, whos e udaniadadlul synda 29

deMAN 2548 9430 Tguneru 2549

Unstandardized Coefficients
Model r; Std, Error p-value
Araefi 303.45 11.4529 <0.0001
Analoneiu PM, 0.01243 0.006611 0.0601,
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M d r r
M3 215 uanaduilss@nEved regression oM Peak flow (maaTa Tumwizdilhenlisydy

ANUTUUIIGA 1aLA p-value 71 lag 6 Tuveam CO mBareTuimTadiodmi sxnine 29

fariinu 2548 fa 30 Hguiou 2549

Unstandardized Coefficiants
Model r; Std, Error p-value
Anavi 302.88 11.4694 <0,0001
dnadonoiu CO 0.6081 0.4427 0.1696

T F v [
M99 216 uaAIdulsEaNnBUBY regression YoaM Peak flow manswTmanizdihoniiszdy

ANNTUISIZY tazl pvalue A lag 2 Tuvesn O, wlunedudmiadadnl sewin 29

Fanan 2548 84 30 Siguan 2549

Unstandardized Coefficients

Model r Std. Error p-value
AR 303.06 11.5676 <0.0001
duadareiu Oy 0.02036 0.02659 0.4439

ﬂ: ot - A: . T :; ar 8 Y =] [
131N 217 uaaadulssantves regression Y94A1 Peak flow lﬂflEl‘ﬂEl'J'l«llﬂ?lWl’;{ﬂ?ﬂﬂﬂizﬂﬂ

ATNTUUSAGA aSA pvalue T lag 3 Tuveam NO, idesieTuiniadadml ssnin 29

Famnu 2548 B4 30 Agrnen 2549

Unstandardized Coefficients

Model 8 Std., Ervor pvalue
faa 303.25 11,5134 <0.0001
[ Auadumeiu NO, -0.04897 0.03476 0.1589

T 4 [ ] o
A19197 218 naasdiulseanEvoa regression Va1 Peak flow ndas it Tuiredthenilsziy

AMUFUUSIZY AL p-value 71 lag 6 Fuvesm SO, waeseiufamiaedns ssnin 29

FanIna 2548 9 30 QB 2549

Unstandardized Coefficients
Model 8 Std, Error p-value
Amafl 301.91. 11.8116 <0.0001
auadonaiu SO, 0.7508 0.3107 0.0157*

w o

*Hifed unlvﬁ p-value <0.05

129




]
«f of

T o T
M3 219 naasdanlseinves regression YB3 Peak flow 1ndeTH Mz ihafifssdy

ANUTHUTIG UASA p-value # lag 5 Tuvesmarumanmendsseiudaniafodns senia

29 FanAx 2548 13 30 g 2549

Unstandardized Coefficients

Model 8 Std, Eror p-value
Araan 303.54 11,4878 <0.0001
drrnunaamAadn
ety 0.1079 0.09245 0.2434

1 o« ] 1
AT 220 teadinlizinGues regression Yaar Peak flow A Hunizdihafifisviy

ANNIUUSIPI KavA p-value 1l lag 3 Tuvesdgamgiindeseudiniadadnl s 29

damnu 2548 8430 Rguiewy 2549

Unstandardized Coefficients
Model B Std. Error pvalue
frnan 303.60 11,5738 <0.0001
Agangadaneiu 0.2229 0.09401 0.0178*

ar

*Tilad i p-value <0.05

M o ¥
MaNh 221 uaasiinlszinved regression YoM Peak flow maas i unwizdihefifissiy

1 QF & L) L7 4 %
ANNTHITIG HasA pvalue I lag 3 TuvesmmmwudinfindoneTudmTadadval

ITMIN 29 Tamau 2548 Ba 30 Tiguneu 2549

Unstandardized Coefficients
Model 5 Std. Error pvalue
Anovi 303.59 11,5730 <0.0001
Aanuiudnivdiadn N
o -0.05171 0.02108 0.0142

L

*{dudh utl.;ﬁ p-value < 0,05

d'. ar o A‘ 5 r :i ar 2 A;d @t
191N 222 llﬂﬂiﬁﬂﬂizﬂﬂﬁ‘uﬂﬂ regression UdA1 Peak flow lﬂi’lﬂi'ltl’]“!ﬂﬂ'l&'ﬁjﬂ‘]ﬂﬂﬂ‘wﬂﬂ

ANUTUUTIGY LAzl p-value A1 lag 3 TuvosrumuaamdeseTusarialodul e 29

farnu 2548 63 30 Tigunuu 2549

Unstandardized Coefficients

Model I Std. Error p-value
FrAfl 303.51 11.5739 <0.0001
dusIunaadnsieniy 0.08158 0.04427 0.0654
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L] ’ o L r
AN 223 naasduszEnSues regression Y8 Peak flow InfaswTwawizdihaiiisydu
ATIUFUUSIG UAZAT p-value Tl lag 1 TuvosanSnarunduseTudmTadednal senin 29

dariina 2548 4 30 Hgurou 2549

Unstandardized Coefficients
Model I Std. Error p-value
daof 302.29 11.5183 <0.0001
AnMnarwady .
- —0.02324 0.01052 0.0271
<f ar o 4 d‘
*UHUT NN p-value < 0.05

MInIATANRUS EH A Peak flow m%‘uswi’ummzﬁﬂ?uﬁﬁszﬁ'nmm;mmqa
fuszdudu PM,,, PM,,, CO, O,, NO,, SO,, AINARDIMA, gungi, ATBUFINS, uctaune,
wazSinaruseiy Taohdaulsimuashly Model woufu uasidon Lag period A1l p-
value Youfigadi WWonnsnacoudaduluswmindadlnel #10608 Linear Mixed Effects Model
{Repeated Measures) with ARTMA, (1, 1) covariance structure awldsunsuadia SAS version 9.0
narauaaalumsief 224 mimfudenmmizdaualsilie p-value Youn 0.1 19UA age, day of
week, height, PM,, (lag 6) UAzUAUAR (lag 3) WWININATOUAIWADA Linear Mixed Effects
Model (Repeated Measures) with ARIMA (1, 1) covariance structure fAoldsunsuaia SAS version
0.0 Bnpss Wnadamaslumsied 225 udadadaulsitim p-value 1A 0.05 ol mie

Model gaviedaeaaslunsnad 226

= a a o ) 1 < ar LT Y
MINN 224 gemaduikszantves regression YAl Peak flow [ﬂﬁﬂﬁ"lﬂ']ulﬂ“]xrjﬂ?ﬂ‘rluiSﬂu
1 LT 1] = oy b W = T

ANUFUUNTI Uazm p-value Fnl[‘l.lﬁﬁ'l“uﬂﬂﬂ fUATHIIMALALYNHININN farimdedn

FTN19 29 Baina 2548 649 30 Hgueu 2549

Unstandardized Coefficients
Model 8 Std. Error pvalue
Aaof ~203.48 184.17 0.2740
Sex (1) —9.2160 23.4230 0.6955
| Age -2.7631 0.6192 <0.0001*
day of week (0) 0.3852 0.6259 0.5387
day of week (1) 0.2070 0.6380 0.7457
day of week (2) 1.1191 0.6983 0.1099
day of week (3) 0.8005 0.6547 0,2223
day of week (4) 1.4380 0.6788 0.0348*
day of week (5) 0.8842 0.6454 0,1716
Weight 1.5727 1.1445 0.1750
Height 3.6002 1.3967 0.0127*
PM;;s (lag 6) —0.05144 0.03053 0.0920
| PMyo (lag 6) 0.04418 0.02876 0.1245
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CO (lag 6) i.1274 1.0378 0.2774
Os (lag 2) 0.02502 0.04167 0.5483
NO; {lag 3) -0.06670 0.05284 0.2069
S0; (lag 6) 0.3411 0.4588 0.4573
Pressure {lag 5) 0.05104 0.1620 0.7528
Temperature (lag 3) 0.1499 0.2218 0.4990
Humidity (lag 3) =0.03293 0.04459 0.4602
Sunlight (lag 3) 0.1568 0.09306 0.0921
Rain (lag 1) —0.00495 0.02319 0.8308

]
o 4 &

*§ivlgd1fieyfl p-value < 0.05

d'. LY - a: . \J =: (%) > alld ar
IR 225 aasdudszAn5una regression YBaM Peak flow maas e uamzgiheiiliszay
ANUTUITIGE tazm pvalue vosdulsmondaidadifilie pvalue et 01 eenll

fanTnaiaalval 5119 20 Farinu 2548 64 30 Rguien 2549

Model U;standardlzed Coeﬁlsc;:?gmr pvalue
FAsfl —267.97 157.19 0.0937
| Age —2.5939 0.5671 <0.0001*
day of week (0) 0.1445 0.4145 0.7276
day of week (1) 0.1852 0.4268 0.6647
day of week (2) 0.4246 0.4346 0.3292
day of week (3) 0.2812 0.4276 0.5112
day of week (4) 0.4328 0.4222 0.3060
day of week (5) 0.7000 0.4088 0.0877
Height 4.5307 1.0129 <0.0001*
PM; s (lag 6) 0.01726 0.009136 0.0589
Sunlight (tag 3) 0.09466 0.04854 0.0512
*Tfud i p-value < 0.05

ue: s - A‘ . T Ai s 32N :}d (%)
M3199 226 uaAIFaszANTUB regression ¥adM Peak flow manswiHawzdhaniisziy
ANUUITIGE UaLM pvalue vourlsmeavdemdadfildm p-valwe snnd 0.05 vonhl

SanTavesli se1ane 29 Tannw 2548 B9 30 NguIEy 2549

Model U;standardlzed Coefﬁ;:?;s"or pvalue
AR -287.80 153.70 0.0663
Age —2.5629 0.5550 <0.0001*
Height 4.6425 0.9907 <0.0001*
= or o ar “‘
*UHUA AT p-value < (.05
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mImATIFURUT Tz Peak flow mzfthofifiszduniguusegs 18us sedu 3
2IMITUUTNNUNAIN (Moderate persistent) HAY FEAY 4 BINTTULTIUN (Severe persistent) (§)
MARUIN 9) Fussdudu PM,,, PM,, A0NABIMA, Quugil, anuSuFITNG, urraunn, uoz
PiinudunieSuftazdaunls Tnedon Lag period dmiudaunlsfidiaieg fudaud lag 0 D lag 6 Tu
fandadiygu #2600 Linear Mixed Effects Model (Repeated Measures) with ARIMA (1, 1)
covariance structure 328 T/51ATHABA SAS version 9.0 Lid2tdenA1 p-value TloufiqAusdas lag
Wradumaslunsndl 227 Swwsadl 233 asdentammlumsinneddmivdyuod
syuNiuf 2 nangau 2548 §4 31 waunAw 2549 daudlsdunnda eactu FulsuSnadu ol
msnlfougal (Transform) Yoyadoudacis differencing order 1 tilnsnndayaiifuduswiudl

autocorrelation

H L4 T H
19190 227 uaasdanlszAnBuea regression ¥Rl Peak flow tdus e hunynzdiheniiseay
ANUTUNIIGY HBZM pvalue T lag 4 Tuvess PM,, mioswiudanindmu szvin 2

NING NN 2548 T4 31 NYUAINY 2549

Unstandardized Coefficients
Model T Std. Error p-value
A1t 297.14 15.3634 <0.0001
Aadaseiu PM, s 0.04212 0.02780 0.1298

ar

r 4 1 []
aId 228 uaasdindsz@nBueq regression Yaa Peak flow Wi unrvgilhwnlisedy

ATIUTUIIIZA UAZA p-value 7 lag 4 Tuvesd PM,, ndus e TudmTadiyu so1313 2 nangny

2548 64 31 WYUAINN 2549
Unstandardized Coefficients
Model 3 Std. Error pvalue
Faa 297.04 15.3614 <0.0001
Auadaseiu PM,, 0.03109 0.02240 0.1652

[ Pl [ ¥
M3197 229 uerAIdunlszAnBuas regression YoM Peak flow indoseiummzdiheniissa
ANATHUTIZ UBZA pvalue 11 lag 3 TuveamanumanimamteeTudmind gy szvin 2

NINQINY 2548 04 31 NYUAINN 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
drred 297.16 15.3652 <0.0001
AIAUARIMARAY 0.4483 0.3509 0.2015
Ty
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: ¢ H
319l 230 uaaeduszdnEues regression voam Peak flow ndaswTuawidihafifisyiv

i
ar

AMUTUUTIPY HOZAT pvalue A lag 0 Tuvesrgumglindeswiudiniadigy sevin 2

NINHINY 2548 fla3t YUY 2549

Unstandardized Coefficients
Model B Std. Error p-value
ARavt 296.76 15.4580 <0,0001
sgamnfiadaneiuy 0.8509 0.3212 0.0081%*

L] [ 1 L]
M3af 231 uaaadulszdnsuoa regression VB Peak flow mdaTeTuanizdihoniiszay

i ar & o Lo 4 o ]
ANUTHUIIG UL p-value T lag 4 Tuvesmanuvudirimilodas e iudanindiyy sznin 2

ASNGIAN 2548 019 31 NYAINK 2549

Unstandardized Coefficients
Model 8 Std. Error pvalue
ARt 297.00 15.4770 <0.0001
Aanududuingiady
e -0.09772 0.06838 0.1530

] d 1 - 1
MINA 232 uaaadulszBnBuoq regression voaA1 Peak flow mdasiedunrizdiheaniisséiy

ATMIUITIPY HasAl p-value N lag 3 TwvesmurauaandesieTudiiadiyu svndn 2

NINGINN 2548 D9 31 WEHAIAN 2549

Unstandardized Coefficients
Model 8 Std. Ervor pvalue
Araefl 297.37 15.5383 <0.0001
Fuasuanadanaiu —0.5307 0.2550 0.0374*

&

*Thidei _,ﬁ p-value <0.05

[l 3 ] - 1 "
@1519fi 233 naraafinlsy@nBves regression ¥aaM1 Peak flow mdnswHuameiihaniisyiv
ATUTUISIYY 1AM pvalue A lag 2 FuvesmSmnarlumdaneiudaiviad gy senin 2

NINHINU 2548 ﬁa 31 NQENIAY 2549

Unstandardized Coefficients
Model Y Std. Error p-value
drasfl - 298.13 15.7616 <0.0001
snBunachiadin
sy -{.1570 0.1050 0.1347
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mImanNdNTuT T Peak flow mavswhunwizdihoffiszfuanuguusege
fiUszALgU PM, ,, PM,,, A710AA0INA, QUUAL, Ammudning, uaaen, uasSinardus o
Tanihwalsvmuadilu Model nioufu tazilion Lag period A1 p-value Toufigaf 1¥on
ﬂ1$ﬂﬂﬁauﬁlﬂﬁ’u1uﬁﬂﬂgﬂﬁ1ﬂu #A10707 Linear Mixed Effects Model (Repeated Measures) with
ARIMA (1, 1) covariance structure #38Ta/sunsuadd SAS version 9.0 1anadueraslumsied 234
nmhudenmnizdaudlsf i pvalue Tounit 0.1 1AuA day of week, ANUAABINIA (lag 3),
qungll (lag 0), usrauan (ag 3) uazdSmary (lag 2) NMINSNANBUAILHGA Linear Mixed
Effects Model (Repeated Measures) with ARIMA (1, 1) covariance structure Molisunsuada SAS

version 9.0 Bnase ldnaduaaslunisiafi 235

] i T ]
M95197 234 toasdutlszEnEueq regression 184A1 Peak flow nduswTwavizdihefilszdu
ANUTUUSIGY 1azA1 p-value fanlsdruynna aammeimaunzggiunIng damdadgu

sEHIN2 ATNGINU 2548 3@ 31 NYUNINU 2549

Model U;standardlzed Coefflsc‘:de?ltssmr pvalue
daadt -243.42 389.12 0.5383
Sex (1) —2.8350 44,2036 ‘ 0.9495
Age 0.5494 1.0864 0.6183
day of week (0) 3.2032 1.6613 0.0557
day of week (1) 0.5686 1.6440 0.7259
day of week (2) 1.5400 1.6546 0.3535
day of week (3) 1.5368 1.6356 0.3489
day of week (4) 0.1610 1.6050 0.9202
day of week (5) 0.08110 1.6536 0.9610
Weight 0.3589 1.8472 0.8478
Height 3.0962 2.7408 0.2714
PM,s (lag 4) 0.03505 0.06614 0.5963 .
PMyp (lag 4) 0.001666 0.05556 0.9761
Pressure (lag 3) 0.7954 0.4482 0.0760
Temperature {lag 0) 0.9341 0.3908 0.0169%
Humidity {lag 4) —0.09945 0.08937 0.2659
Sunlight (lag 3) —0.5143 0.2871 0.0733
Rain (lag 2) -0.2145 0.1128 0.0572

M
o &+ of

e iyil p-value < 0.05
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olry

T 4 1
Mmiefl 235 uarasdurlsz@nBues regression VBdA1 Peak flow 1ndaTeTunwiedihafifisedy

ATIUFUUSTIPY HazM1 p-value vosdunlsmandamdadilien pvalue 1anh 01 een'yl

TanIndngu s51IN 2 30193 2548 89 31 NqUAIN 2549

Unstandardized Coefficients

Model 3 Std. Error p-value
fnaf 207.47 16.1017 <0.0001
day of week (0} 2.7463 1.6062 0.0893
day of week (1) 0.2130 1.5974 0.8941
day of week (2) 1.2022 1.5857 0.4495
day of week (3) 1.4504 1.5711 0.3443
day of week (4) —0.1479 1.5658 0.9249
day of week (5) —0.3262 1.5816 0.8369
Pressure (lag 3) 0.6965 0.4250 0.1013
Temperature (lag 0) 0.8843 0.3740 0.0181*
Sunlight {lag 3) —0.5337 0.2772 0.0543
Rain (lag 2) -0.2108 0.1108 0.0571

*Wadngi p-value <0.05

a d o o o T [V s 3/ £ o o &
15, ﬂ'l'i']lﬂi'lz'ﬁﬂTINﬂ'ﬂﬂﬂﬁ‘izﬁ’J'N'izﬂUPJu‘ﬂﬂ'lu HazVBYRYAHSNIMENUDINIHOVYIANDH

a1

a ar ﬂl r ar 1 & L
anuauysavesmsiufineimsveuianeunmeutnznaniu Ainjuiednlusmia

»
] at [ a 1o Cz - J hnd 1
wealmilimsiudinyniuduediui 20 fanay 2548 §a 30 Tguou 2549 uaznguiaediely

¥ 1 )
TandaduilmaduiinynTudsud Tufl 2 nsngiau 2548 fia 31 wouaiaw 2549 uamaluasiai

236

mIni 236 waaadaunazfeunzvesnnuauyseiveamsiiufinensveniia  Tudna

= ) o
wesliuazdmgu
it #u
SNUARuEI kY _ (N = 152 au) (N = 56 au)
(N = 208 au) angsel| Saoaz ﬂu\::ls af dauaz | auysel| fauvaz ﬂuu::i ol fauny
ansvauianau
Aa19¥u 57 | 375 95 | 625 0 0.0 56 | 100.0
aymmaufinnau
ARWAU 56 | 36.8 96 | 63.2 0 0.0 56 | 100.0

YR V4 ' A a Y Vet Al Al 1
MINIANUTUANUTTSHINDIMITNIUHARDUNATIIUTINIU dﬂuﬁ'lﬂ'liﬂiﬂullﬂ‘lﬂ‘iﬂﬂ'lu

madgidfionsnanlssdiiu waz  flemsuazsunumsdfi@fonsanlsesr g suszdudu
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PM,,, PM,;, CO, O,, NO,, SO,, A11NNABINIA, gInfil, anuFudNg, uetauas, sy
swiuftasiaunls Taoifen Lag period dmsuialsisann Fudad lag 0 89 Iag 6 Tudania
Weralnad d20a8A Generalized Estimating Equation (GEE) (independent structure) 420 T1lsuns uada
SAS version 9.0 ufafionein pvalue Hvfoufiqavoasas Tag Idnafautaaslumaed 237 Saasn
#t 247 dunlsduneds ondu FunlsdSinedy efinBougyl (Transform) doyadoudanis

. . A { o at R
differencing order 1 1ﬁmﬂ1n1’|'mgaﬁ1ﬂm‘flus1umﬁ autocorrelation

T o 1)
51N 237 uansduilse@nEued regression 1898 IMISHOLHIAADUNIITHIAEA p-value Al lag 3

Tuvasm PM,, 1n8a5107Tu SanTaboslvi szrdne 20 Samnw 2548 94 30 figunem 2549

Unstandardized Coefficients
Model 8 Std, Error pvalue
fraaf —3.8600 0.3428 <0.0001
suadonetu PM, s —0.0026 0.0012 0.0347*

ar

3@y p-value < 0.05

] Fl [
19147 238 aaadusEEnBues regression YBIBINSHBLHARBUANIETHIALA p-value 1 lag 0

Fuveanm PM,, 1ndu510u Sandiabadln szrda 29 Samnz 2548 B4 30 Hguiam 2549

Unstandardized Coefficients
Model T Std, Ervor pvalue
daodl —3.8444 0.3326 <0.0001
duadusnoiu PMy, 0.0022 0.0013 0.0842

[] o T
a1l 239 uansiulsz@ntves regression va3 NI viauHanaunad Tuuazm p-value i lag 4

Fuvear CO ndaTwTu JanimBadmi syndng 20 Famns 2548 84 30 figuien 2549

Unstandardized Coefficients
Model 8 Std. Ervor p-value
ARt —3.1898 0.3371 <0.0001
dAnaduneu CO -0.0828 0.0597 0.1655

v d 1
A19147 240 uaRdin)seEnEved regression Y810 M vOUTHIARDUARIIULRYM p-value T lag 3

Fuvesm O, 1ndas 1Ty TanTaualnal snng 20 Famau 2548 83 30 Hguen 2549

Unstandardized Coefficients
Model 8 Std, Error p-value
Anol —3.8656 0.3432 <0.0001
dAnafunuiu O; 0.0101 0.0061 0.1002
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r-; o - t:: . ) [ T d'
MIWA 241 nansduilssansves regression Y9i91N13HIVHANIUNAIIUUALAT p-value 1 lag 4

Tuyparm NO, 1ndu51e Ty SandaBadinad 551714 29 Tevinna 2548 8430 Tiguneu 2549

Unstandardized Coefficients

Model Y Std. Error pvalue
faafl -3.8323 0.3372 <0.0001
Auadonuiu NO, —0.0107 0.0061 0.0822

ﬂ' ar o, t{ - - ar ¥ ﬂ'
£1719140 242 llﬂﬂdﬂﬂﬂi&ﬁ'ﬂﬁ‘“ﬂﬂ regression U849INMFHBUHARDUNA N IUUAZAI p-value ¥ lag 4

Fuves SO, indesieTu SmTadadlval szudn 29 Samau 2548 B4 30 Nguiau 2549

Unstandardized Coefficients
Model B Std. Error pvalue
Amar —3.8460 0.3258 <0,0001
Anadunoiu SO, -0.0831 0.0831 - 0.1688

i Fi 1
TN 243 sanadanlszinEueq regression vote1MsHOUHAROUNMIATHIEA p-value T lag 4

Fuvaamnnunanimmmdasioiu SanTadaalna szrdn 29 Bavna 2548 8 30 guiemu 2549

Unstandardized Coefficients
Model B Std, Ervor p-value
drnefl -3.8400 0.3314 <0.0001
drAnunRaInALRAL
. 0.0308 0.0263 0.2422

H [ : +
AN 244 uaaafulsyEnSvea regression Yo 1MHBUTIARBUNA THIALA p-value Ti lag 4

Fuveadgemgiindusieiu SinTadodul sendn 29 Favaw 2548 64 30 figuiew 2549

Unstandardized Coefficients

Model r] Std. Error p-value
saon —3.8396 0.3313 <0.0001
danmnfiadanatu 0.0229 0.0219 0.2956

A13191 245 naasduls

& L] & w or o
FHVSINONTHT UTHNNSL

ANV regressi

e u

ANHTIEIH WHIAL

on ¥BIDIMIHBBTIANDHANIS THIIRZAN p-value T lag 0

Foalnal sendne 29 Favinw 2548 fla 30 Nguaw

2549
Unstandardized Coefficients
Model r Std. Error p-value
draoft -3.8412 0.3290 <0.0001
fmmfudfnimdialn N
— =0.0100 . 0.0037 0.0068

*Tfudrfiggii p-value <0.05
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v [} 1
A1 197 246 amaduilszEnBued regression vaeBINITHOUHARBUNA I THIAZAT p-value Tl fag 0

HuvessuaumaamndssaFufiniaduddnisendn 20 Tama 2548 82 30 figinow 2549

Unstandardized Coefficients
Model Y Std. Error pvalue
dpafl -3,8400 0.3291 <0.0001
Aunasuaaaianaiu 0.0087 0.0072 0.2283

L] d L)
A15197 247 uaaaduilsydnEua regression vesoIMIvELTiAnOUNATHIATA) p-value 1l lag 4

FuvesrfFinarhuntesieiu SinTaduadna szvds 20 Faman 2548 9 30 g 2549

Unstandardized Coefficients
Model T Std. Error pvalue
daadt -3.8121 0.3259 <0.0001
Anfsunaduindn
p—— -0.0066 0.0040 0.1033

AswIANuFURUS I INsHeUHanouna T uT wiufuszal PM, , PM,,, CO, O,,
NO,, SO, ANUNADINS, YN, ﬂ'nu%’uﬁ'uﬁ'nﬁ, uarauag, uazysunarusioiu Tavidauls
Fanuadhlu Model nSoufy taziion Lag period H1¥M pvalue Houiigaitldnnmsnadou
dduludaniadodivd A20adR Generalized Estimating Equation (GEE) (independent structure)
&reTusunsuadd SAS version 9.0 Mraduterasluasiefl 248

nnfudonmwizdunls Al pvalue oondh 0.1 18u severity, day of week, Humidity
(lag 0) WHIMINAADUAIWADA Generalized Estimating Equation {(GEE) (independent structure)
FuTilsunsunada SAS version 9.0 Bants nadauanslumsiad 240 udadadulsitie p-

value 110731 0.05 880 11 india Model gamodauaasluaisiah 250

ﬂz ar = e: . & o ¥ .r 1'
3191 248 taaadulszinives regression Y8491NTHBUHAAIUNAINIUUASAN p-value AIMDI

diuyana fanmoimnauazggiiodine Swdafedmisznin 20 Sonau 2548 B9 30

Hgneu 2549
Model U;standardlzed Coeffisc;ingsmr pvalue
AR —4.9406 3.2070 0.1234
Sex (1) —0.3966 0.5833 0.4965
| Age 0.0003 0.0085 0.9682
Severity (1) -2.4353 1.1349 0.0319*
Severity (2) -1.3260 1.0103 0.1894
Severity (3) —0.8523 1.0142 0.4007
day of week {0) 0.1011 0.1370 0.4605
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day of week (1) 0.2452 0.1238 0.0477*
day of week (2) 0.2512 0.1554 0.1151
day of week (3) -0.0745 0.1573 0.6352
day of week (4) =0.1194 0.1637 0.4660
day of week (5) —0.1560 0.1022 0.1270
Weight —0.0070 0.0306 0.8194
Height 0.0167 0.0301 0.5793
PM; s {lag 3) —0.0010 0.0025 0.6819
PMyo (lag 0) 0.00i8 0.0028 0.5118
CO (lag 4) =0.0955 0.3254 0.7691
Qs (lag 3) 0.0131 0.0115 0.2546
NO, (lag 4) —0.0167 0.0213 0.4350
S0, (lag 4) 0.0468 0.1025 0.6479
Pressure (lag 4) 0.0397 0.0381 0.2975
Temperature (lag 4) 0.0608 0.0556 0,2739
Humidity (lag 0) —0.0218 0.0081 0.0070*
Sunlight (lag 0} -0.0110 0.0126 0.3826
Rain (lag 4) -0.0020 0.0052 0.6948

ai LY b= a‘ N A ar r s
TN 249 tanadulsz@ntves regression Y9391M1IHIUHAADHUADITHUALA p-value YOI

ulsnandadidadailein p-valee 30071 0.1 sont FanTadudlusl s 20 Faman 2548

92 30 Hgueu 2549

Model U;shndardlzed Coefﬁsc;de.ngmr pvalue
frnofl -2.8646 0.9016 0.0015
Severity (1) ~2.1899 0.9789 0.0253*
Severity (2) ~1,2082 0.9791 0.2172
Severity (3} —0.7850 1.0696 0.4630
day of week (0) 0.1053 0.0843 0.2116
day of week (1) 0.1343 0.0915 0.1423
day of week (2) 0.1652 0.0921 0.0729
day of week (3) 0.0126 0.0733 0.8637
day of week (4) 0.0140 0.0731 0.8484
day of week (5) —0.0642 0.0649 0.3225
Humidity (lag 0) —0.0113 0.0037 0.0023*

[}
A o W =

*UHYMIAYN p-value < 0,05
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r o
m3aA 250 uaAIFsEanBveq regression Yl INIITHOLHANAUAMSTULAZA p-value YBIAD

wlsmendadadanldim p-value 110071 0.05 son't SanTaWeddval senang 29 Baninu 2548

fla 30 figyeu 2549

Model U;standardlzed Coeffg:tlgrzsmr pvalue
draoft ~2.8099 0.9002 0.0018
Severity (1} —2.1883 0.9786 0.0253*
Severity (2) -1.2074 0.9787 0.2173
Severity (3) -0.7847 1.0692 0.4630
Humidity (lag 0) -0.0101 0.0037 0.0055*

*{ifad ey p-value < 0.05

o o o 1 P | wr or red | ]
mImAMuEIiusszn e msveufiarsunmsius wiu Chilieimaniediudlaisuniu
msufjiRnensssndsedri uae  flewmsuazsunaumsyfiRfenssadsshiin  dusedudu

o ar o

t4
PM, , PM,,, ANUNADIMA, quugd, aAnusudining, udaune, uaztfinadusisiuiinsdouls

»
g T

Tauifion Lag period dwsudautlsfinang fusad lag 0 84 lag 6 Tufwmiadwyu Moadd
Generalized Estimating Equation (GEE) (independent structure) AeTas1ns U DA SAS version 9.0
udadenein p-value MiouTinavoudas lag IdHadauamelumsed 251 Saansredl 257 Fualsdu
yada aacu daalsUSinady ssiimsnlfougyl (Transform) foyanoudt3s differencing order 1

P » o d ar .
mmmn'umgamﬂmi'luﬂmuu autocorrelation

v Fi T
M13W7 251 saaaduilseBnEves regression Yoo IMIvIOUTiARDUNINETHIAZAT p-value Ti Jag 0

Fuvesh PM,, tndosieTu Samiadngd sswine 29 Samian 2548 fla 30 e 2549

Unstandardized Coefficients
Model B Std, Error pvalue
Frpafl —2,7258 0.3617 <0.0001
Anaduneiu PM, < 0.0022 0.0013 0.0812

1 o )
M99 252 uaAsFuLsZENE VeI regression U IMINBUHARDHARNTHIAZAL p-value 11 lag 0

Fuveant PM,, mdes1eTu Sandadgu sevi1e 29 Faviinu 2548 64 30 Siguieu 2549

Unstandardized Coefficients

Model 8 Std. Error p-value
Arnofl ~2.7261 0.3618 <0.0001
Anadonaiu PMy, 0.0033 0.0012 0.0121*

*TfadmAi p-value <0.05
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L] ol T
A13191 253 uaaadualszBnsves regression vasImsHaLHARBUNR N THIALA p-value fl lag§

Tuvesmanunaemmaiona¥u Saindadiyu sendne 20 Famnw 2548 9e 30 Aguieu 2549

Unstandardized Coefficients

Model r] Std. Ervor pvalue
Anofl -2.7353 0.3643 <0.0001
AANNAAINALAAY
. 0.0176 0.0159 0.2679

[ ] [} L]
A15197 254 uaaadulseENnEvea regression vosmmsnouinaeunaraiunaza p-value 1 lag 0

Fuvesrgumgiitnda e Tu Sandadgu sendne 29 Sewau 2548 fia 30 Hgueu 2549

Unstandardized Coefficients

Model I Std. Error p-value
AR —2.7267 0.3622 <0.0001
frgaumgitadnna iy 0.0205 0.0137 0.1341

-1. (¥ Y q’ . r- | s T 4
MINN 255 uaaadunlssinves regression Y83481N1IHAUNAADUARIIIUUALAT p-value T lag 6

. z & T : &4 & o o
TuvesmansbuFuinmsindoneiy SanTadngu szniw 20 Fanng 2548 fa 30 Nqurem 2549

Unstandardized Coefficients

Model I Std. Evror pvalue
Araaf -2.7346 0.3654 <0.0001
danutiudinivdadn
g -0.0060 0.0045 0.1888

. N ‘ 1
M319N 256 uarasFuLlsz@NEUaq regression YsILINMTHELUHARDUARWTHIAZA p-value # lag 2

TuvesmuruaamduseTudmTadmyusyndng 29 Samaw 2548 84 30 figuiou 2549

Unstandardized Coefficients

Model 8 Std. Error p-value
Arnav —2.7333 0.3779 <0.0001
Auasunaadosiniu -0.0277 0.0126 0.0283*

aF

*Tdadfiggii p-value < 0.05
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r o L]
M15197 257 nanadanlscEnEved regression vovoINIvRLTiARBNARITTUNGTAY p-value 1] lag 2

FuvesanBnarhuadesaiy SanTadgu 51313 29 Gavnan 2548 84 30 liguiend 2549

Unstandardized Coefficients
Model T Std. Error pvalue
Aaaf -2.7676 0.3851 <0.0001
Anuachuads
%y 0.0067 0.0099 0.5003

MsmanuduiuiszninensneufiassunasTunsiuiuszdy PM,, PM,, AU
nABINA, gUHYI, mm‘fuf?'nﬁ'ﬂﬁ, ueras, uazlsunadusisiu Taothaudsianuadh
Model n¥oufi tazidien Lag period HIFA1 p-value Yoofigail ldnnmsnacoudheduluimin
dyu A0aDA Generalized Estimating Equation (GEE) (independent structure) feldsunsuada
SAS version 9.0 1dnaduaaalua1ss 258

ninudenmmed s lim pvalue foundt 0.1 1Aun BM,  (ag 0), 1Az PM,, (lag 0)
YININATDUSWADR Generalized Estimating Equation (GEE) (independent structure) A
Tal5unsuc®a SAS version 9.0 Snnda Idnad iy idrwadunls AR p-vatue 1At 0.05

a0n 11 e Model gamiodaiaasluaisish 260

[] 4
3197 258 uaAsdanlszBnBued regression ¥eeMIHRUAREUNNITTHUALAT p-value Funls
dvyana gumnemanasgaiiondine dmTadnguszning 20 Samaw 2548 D1 30 liquinu
2549

Model U;standardlzed Coeﬂlsatde.n;smr pvalue

AR —4.2100 6.1193 0.4915
Sex (1) 0.6060 1.3951 0.6640
| Age —0.0301 0.0263 0.2520
Severity (1) —1.1868 2.1004 0.5720
Severity (2) -1.5753 1.3012 0.2261
Severity (3) 1.3295 1.0809 0.2187
day of week (0) —0.1125 0.1052 0.2850
day of week (1) -0.0646 0.0721 0.3700
day of week (2) 0.0296 0.0705 0.6745
day of week (3) -0.0639 0.0750 0.3945
day of week (4) 0.1458 0.0967 0.1314
day of week (5) —0.0056 0.0567 0.9218
Weight —0.0307 0.0393 0.4345
Height 0.0238 0.0428 0.5780
PM. s (lag 0) —0.0064 0.0038 0.0936
PM;q (lag 0} 0.0079 0.0042 0.0614
Pressure (lag 5) —0.0096 0.0237 0.6844
Temperature (lag 0) 0.0110 0.0223 0.6233
Humidity (lag 6) —0.0040 0.0044 0.3651
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Sunlight {lag 2) -0.0201 0.0148 ' 0.1742

Rain (lag 2) 0.0051 0.0124 0.6789

r o4
51N 259 naraeiaseANBYeq regression YoM sHOLHARDUNMIITHIAYA pvalue YDIF?

uksmendahdadafilvin pvalue snanh 0.1 senld Fandadyu szndi 29 Famnw 2548 4

30 g 2549
Unstandardized Coefficients
Model 8 Std. Ervor p-value
Anafi -2.7264 0.3619 <0.0001
PM;;s (lag 0) —0.0043 0.0025 0.0882
PM, (lag 0) 0.0059 0.0024 0.0116*

a4

*Windfeyd p-value < 0.05

T o4
/13191 260 saraadalszdnSves regression YsIvIMINDUTHARBUNMITTHUAZA p-value YOI

wlsmendamiadanilee p-value 1n1An71 0.05 st FanTadiyu szrd 29 Famaw 2548 Ha

30 3guen 2549
Unstandardized Coefficients :
Model I Std. Error pvalue
Fnet] -2.7261 0.3618 <0.0001
PM; (lag 0) 0.6030 0.0012 0.0121*

L7

*Miud e p-value < 0.05

15. mmTednfiiussenhssdudunety aasdoyagafinninniuemsmensianeu

2
NRTNAY

mymanuduiusszrhaninsveuiiansunmetuswiu QaiflemsnIeiiualisunu
malfiftenssudasdiin  war  fewmsuazsumumadfianonssulszdrig  Aussdudu
PM, ,, PM,,, CO, O,, NO,, SO,, A7INADINE, gungd, ARG, uaune, nzSiadu
swiuiingdunls Tanden Lag period dmiudamalsisaieg Fudaud lag 0 4 lag 6 Tusnia
wealva A20aDA Generalized Estimating Equation (GEE) (independent structure) Aollsunsuada
SAS version 9.0 uduABNA p-value Tifoufiqaveudas lag Mnasuaaslunrssd 261 Samtan
fl 271 dalsduyada sm¥u FulsSinardy sefinsaousyl (Transform) Yoyadeudanis

e 4 ; . .
differencing order 1 iitoenindoyafifufhusie$uil autocorretation
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] rs [
19297 261 KaasdinlsyAnEve regression vosoMsHIBUTiAROURAIAUIAYA p-value Ti lag 0

Fuvear PM,  indusieTu SanTatieslul sevdis 20 Favau 2548 8430 Hgunan 2549

Unstandardized Coefficients
Model I3 Std. Error p-value
Anaf —3.8643 0.2706 <0.0001
dafnsieiu PM, 0.0024 0.0019 0.2173

¥ o L
1307 262 uanadinlszEnEved regression Y010 IMTHOUAANBUARIIAUUDTAL p-value 1 lag 5

Fuvoar PM,, indo51eTu Sandaaalval seving 20 Faman 2548 84 30 liguien 2549

Unstandardized Coefficients

Model 8 Std, Error p-value
Fasfl -3.8018 0.2683 <0.0001
duafunaiu PMy 0.0009 0.0013 0.4912

i) o4 14
197971 263 uraeddszEnEveq regression Y8R IMITHBUTANDUARIANIAZM p-value T lag 1

Fuvsam CO waws e FavTadealnal 321113 20 Bemnu 2548 63 30 AUy 2549

Unstandardized Coefficients

Model 8 Std. Error pvalue
dmof —3.8053 0.2682 <0.0001
Analunaiu CO -0.1235 0.0750 0.0998

L4 o M
AV31971 264 naRedinlizAnE¥0q regression Y8901N1HBLTIAABUARIIAMUALA p-value Tl lag 0

Fuvoam 0, indsneiu SandaFodlna szwi1e 20 Favns 2548 G4 30 Fiquau 2549

Unstandardized Coefficients
Model 8 Std. Error p-value
Arf —3.8271 0.2746 <0.0001
dAalunniy O, 0.0088 0.0050 0.0767

] v . +
A15197 265 sasdudszinEves regression Yo MIvioUTinneuna AUz p-value 7l lag 5

Suvea NO, indes1eiu SanTadladlni sevdna 20 Famaw 2548 B 30 digquiemu 2549

Unstandardized Coefficients
Model 8 Std. ErTor pvalue
Aae -3.7889 0.2693 <0.0001
dnadonaiu NO, 0.0103 0.0070 0.1410
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- o a o . & a ' <
M1 266 taasdurlszingves regression Y9IRINNTHIVHAADUNAWAHUALZAN p-value N lag 5

Tuvoam 50, minTeiu SainTaboddnad szudha 20 Faman 2548 84 30 figuiew 2549

Unstandardized Coefficients
Model Y; Std. Error pvalue
Araaf —3.7086 0.2709 <0.0001
duadaneiu SO, 0.1514 0.0627 0.0157+*

sl

*iied "tf.l‘lﬁ p-value <0,05

T 4 1]
M3131 267 taasdulseAnBuod regression Vo0 INsHRURAROUAAWAMITAT p-value T lag

FuvesmanunaeimeandesieTu Swadodun szni 20 Ganna 2548 9 30 g 2549

Unstandardized Coefficients '
Model 7 Std. Error pvalue
Anaf] : —3.8045 0.2651 <0.0001
AlaunnaTMAnan
ey 0.0188 0.0202 0.3516

1] o 1
M3197i 268 ttarnad)szBnGyoa regression vosBMITNOUTANDUNAAUIRALM p-value T lag 4

TuvearmgamgiindeneTu fenTadadlnl szni 29 Fawinu 2548 e 30 Hguem 2549

Unstandardized Coefficients
Model Y] Std. Error pvalue
Aafl —3.8100 0.2679 <0.0001
Agamgiiadanaiu 0.0289 0.0177 0.1015

=,

[ i [
M3 269 uraaduilszinEveq regression YBIIMSHIOUHANBUANIAUIAZAL p-value T lag 4

z ot 1 jo oA ar @O -
Tuvesmamufininsindesety Smiadadnl senha 20 Samay 2548 S 30 Rgweu

2549
Unstandardized Coefficients
Model r] Std. Error p-value
afl 5 - —3.8108 0.2681 <0.0001
eeududinivndiada )
- : —0.0100 / 0.0039 0.0106

*ﬁﬁ'nﬁﬁ’agﬁ P-value <0.05
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' d it
MW 270 uaaadudssBnBueq regression vas0IMTHOVRANDURA AL pvalue ¥i lag 0

FuvesruaaamindesieTudm Sadodtisisznin 20 Sama 2548 4 30 Siguaen 2540

Unstandardized Coefficients
Model T Std. Error p-value
faedl —3.8046 0.2650 <0.0001
AnaILanadnniy 0.0076 0.0092 0.4045

1 o [
M131 271 uarnaifinlszinsuea regression YoeB 10 THELTIANEURRIIAMIALAN p-value Tt lag 3

TuvosanFinarhundose Ty SwmTabadnsd send 20 Samau 2548 5030 fiquiem 2549

Unstandardized Coefficients
Model Y Std. Error p-value
Aaofl -3.7541 0.2703 . <0.0001
Anflinaruade N
-y -0.0135 0.0052 0.0099
*Hitladh “tyﬁ Dp-value <005

Msmanuduiuiszniuemsnevinaounarafus e uusedy PM, , PM,,, CO, O,,
NO,, S0,, ANUNRBIMSE, YN, mwa‘?uﬁ’uﬁnf, uauas, tazlsinadusieiu Tanhauals
Ranuadilu Model ndoufu naziden Lag period Al p-value Youfigafi Ifonmsnaney
Heduludmindadns dr0ada Generalized Estimating Equation (GEE) (independent structure)
druTlsunsuadia SAS version 9.0 Idnaduansluaisief 272

nmfudenmwizdaulsfi i pvalue Woun1 0.1 18uf sex, severity, weight, height,
Rain (lag 3) NMMINAROUAWARA Generalized Estimating Equation (GEE) (independent

F '
structure) A0 T1l5UATNADA SAS version 9.0 Banse Idwarwansluaisied 273

T of
m17197 272 uarnsduilszBnBued regression vasvIMSHOUTANDUARIAMIAZM p-value fals

¥ = o [ o 1 J o -
aHYnna MUNTHDINALDSYZHEUING mmnwm‘lﬂmzmu 29 NHIAY 2548 63 30

Nguew 2549
Unstandardized Coefficients
Model 3 Std. Error p-value
AR -2.1365 0.7661 0.0053
Sex (1) 0.5480 0.1176 <0.0001*
| Age —0.0037 0.0032 0.2456
Severity (1) —-2.3568 0.2816 <0.0001*
Severity (2) -1.0967 0.1735 <0.0001*
Severity (3) —1,0467 0.1705 <0.0001*
day of week (0) 0.1104 0.2057 0.5914
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day of week (1) 0.2251 0.2048 0.2717
day of week (2) 0.1108 0.2039 0.5868
day of week (3) —0.0703 0.2193 0.7484
day of week (4) —0.1387 0.2302 0.5468
day of week (5) —0.2005 0.2104 0.3406
Weight 0.0293 0.0048 <0.0001*
Height -0.0145 0.0059 0.0143*
PM;5 (lag 0) 0.0055 0.0055 0.3148
PM;o (lag 5) —0.0012 0.0043 0.7818
CO (lag 1) 0.0617 0.2522 0.8067
Oz (lag 0) 0.0113 0.0142 0.4275
NQ, (lag 5) 0.0140 0.0245 0.5685
S0, (lag 5) 0.1748 0.1608 0.2770
Pressure (lag 0) 0.0199 0.0599 0.7395
Temperature (lag 4) =0.0925 0.0695 0.1834
Humidity (lag 4) —0.0154 0.0144 0.2845
Sunlight (lag 0) 0.0037 0.0258 0.8850
Rain (lag 3) -0.0126 0.0067 0.0592

] o
M7 273 serasdinlse@nsved regression Y890 IMTHOLTIAABHNANAMUALA p-value YOI
udsmendamSadifldim pvalue 310071 0.1 sonl SanTadeddval serta 29 Bamnw 2548

11430 Hguien 2549

Model U;standardlzed Coeffisc;de.ngmr p-\falu e
Aaofl -1.1272 0.4733 0.0172
Sex 0.6175 0.0770 <0.0001*
Severity (1) -2.6685 0.1937 <0.0001*
Severity (2) ~1.0500 0.1124 <0.0001*
Severity (3) -1.2221 0.1141 <(0.0001*
Weight 0.0245 0.0032 <0.0001*
Height —0.0202 0.0037 <0.0001*
Rain (lag 3) -0.0133 0.0038 0.0005*

& oW

*fud i p-value <0.05

mamanudniuisznineimsneufiasounasaureiu (histeimsviefuatisuniu
milfiafenssindizéiiu uaz  fermsuazsussumsifiiftenssaudseiiieg  duszdudu
PM, ;, PM,,, ATUNABINIA, NN, AmSudining, uaaunn, tasUfinarimouiiasdanls
Thtiden Lag period dmfuduysfisdieg Fudaud lag 0 84 lag 6 lufamdadwyu Awala
Generalized Estimating Equation (GEE) (independent structure) #aolalsunsuadd SAS version 9.0
udufonsir p-value fifosfiqavoadas lag Idnadaanalumsied 274 Samsefl 280 Fanlsdu
Nnda aadu AnlsiSmardy ﬂzﬁnmﬂﬁuugﬂ (Transform) YoyanoudIv7s differencing order 1

P 3 o o o .
lquinﬂ‘Uﬂi‘.'!ﬁﬂlﬂ]Jlﬂuﬂﬂ’Juﬂ autocorrelation
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L 3 1]
19190 274 taAITHU55ENTEUD4 regression Yoo IMITHBUHAADUARNAUUDZAT p-value i lag 3

Yuvesa PM,, mdusieTu SanTadiyu svnia 20 Gamng 2548 83 30 Hguiey 2549

Unstandardized Coefficients
Model 8 Std. Error pvalue
Arnovi ~2.3724 0.3105 <0.0001
Anadoneiu PM, < 0.0023 0.0010 0.0201*

o

*11

tdrfieyh p-value < 0.05

1 ¢ T
131971 275 narmsdudse@nBvad regression Y899 IMITOLHARBHAMISAMUALM p-value T lag 3

Tuveam PM,, infles1e T faniadiyu syndng 29 Gamaw 2548 4 30 figuiay 2549

Unstandardized Coefficients

Model I Std. Error pvalue
Anofl —2.3718 0.3102 <0.0001
Anaduneiu PM;g 0.0018 0.0010 0.0525

] Fl [
15191 276 tanadulseimEved regression Y890 1MINOUTInABUNAWAUILAZA p-value Ti lag 0

Fuvesmnnunaemeamisnetu Saiad gy senaie 29 Famna 2548 89 30 Aiguiey 2549

Unstandardized Coefficients

Model 8 Std. Error p-value
fpefi 23719 0.3105 <0.0001
ARNunRaIMAadn
B =0.0161 0.0156 0.3029

1 Fi v
M3 277 aasdidsenBvea regression YodRIMHBUHARBUNAIANIALA p-value Hi lag 0

Tuvesmgamgiindoseiu Sandadiu szudie 29 Farinu 2548 4 30 Tiguiow 2549

Unstandardized Coefficients

Model r Std. Error p-value
frAar -2.3720 0.3105 <0.0001
Agamgdiadnneiu 0.0239 0.0136 0.0793
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T Ll L]
M1919% 278 uraadanlszinBveq regression veseIMsnBUHARBUNN WAL p-value Ti lag 1

-1 ar o { [T ar a a o
Fuvesmanuvuduinsindus e Saniadigu serdng 29 Samau 2548 B4 30 Tigunan 2549

Unstandardized Coefficients
Model 8 Std. Ervor pvalue
Al N —2.3665 0.3103 <0.0001
Annuiudinsiads
. -0.0072 0.0037 0.0547

n: [7) oy A‘ . - - L) Ai
@A1319N 279 llﬂﬂﬂﬂuﬂ‘izﬂﬂﬁﬂﬂd regression Va9 INSHAUHANDUNAWNAHUDRZM p-value ¥l lag 0

FuvesnwauaamdsseTudiviadiyusendig 20 Ravinu 2548 89 30 diguie 2549

Unstandardized Coefficients
Model I3 Std. Eror p-value
dnafi ~2.4090 0.3169 <0.0001
sugLandnatu —0.0178 0.0097 0.0666

1 o 1
5197 280 uanadinlssanEved regression ¥3IINMIHBVHANOUARIAUIATAT p-value 7 lag 2

FuveshBinarundesieTu Sandadyu szudi 20 Femnu 2548 8 30 Tigurey 2549

Unstandardized Coefficients
Model I Std. Error p-value
daofl -2.3752 0.3158 <0.0001
Alunarduada
- 0.0058 0.0080 0.4640

mamanuduRussenineimsreuitanounaAuswiuiuszay PM,,, PM,, A7
NABINA, JUNL, mw??uﬁuﬁwﬁ', uaen, uazilsuurussiu Taniwaulsfanwadhlu
Model #W¥ouii 1azi@0n Lag period 717 p-value tosiiqai dnnmanansudiedulusmia
19U #0aDA Generalized Estimating Equation (GEE) (independent structure) A20 T1lsunsua@ia
SAS version 9.0 ldradwaastuas1ef 281

nmiudenmmedaalsAliaT p-value tound 0.1 1Aun severity, Temperture (lag 0),
uae Sunlight (lag 0) MIMINIINATOURAADA Generalized Estimating Equation (GEE) (independent

| 3 []
structure) 420 T1)54nTHaBA SAS version 9.0 Bnafa Tdwaduaasluaisiai 282
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T o
319t 281 taaedunlszBnEved regression Yoo IMIsHDUTIARBUAAIAMIAZA p-value fntls

dauyana pamweimanazgaiisaing famdadmyuszning 29 Savnau 2548 84 30 Hgueu

2549

Model U;standardlzed Coefﬁscégln;imr pvalue
AAor 0.3952 5.2748 0.9403
Sex (1) 0.9794 0.8766 0.2638
Age —0.0137 0,0181 0.4450
Severity (1) —3.5318 1.2344 0.0042*
Severity (2) =2.4952 1.2332 0.0430*
Severity (3) —1.3655 0.7630 0.0735
day of week (0) =0.0630 0.0881 0.4746
day of week (1) —0.0689 0.0713 0.3337
day of week (2) -0.0141 0.0689 0.8377
day of week (3) —0.0468 0.0839 0.5767
day of week (4) 0.0484 0.0768 0.5286
day of week (5) 0.0378 0.0695 0.5867
Weight 0.0119 0.0281 0.6725
Height . —0.0094 0.0421 0.8229
M, (lag 3) 0.0013 0.0022 0.5479
PMy0 (lag 3) 0.0007 0.0024 0.7540
Pressure (lag 0) —0.0220 0.0188 0.2424
Temperature (lag 0) 0.0475 0.0195 0.0149*
Humidity {lag 1) -0.0074 0.0053 0.1630
Sunlight (lag 9) —0.0290 0.0141 0.0404%
Rain (lag 2) 0.0067 0.0094 0.4796

Qs

*Hitfud 1Aty p-value < 0,05

. L4 w
A131afl 282 uaaaduilsEEnEved regression Y890 IMTHOUHANDHNRIAUUAZAN p-value VBIATD

5 er 5 o ar o =) -
ulsmandamdaiaflia p-value innnd1 0.1 o'l Sandadigy szuiie 29 Fevnu 2548 B9

30 QUi 2549

Model U;smndardlzed COEfrg:tlde.nltEsrror pvalue
Anaf —0.3663 0.0001 <0.0001
Severity (1) -3.6970 0.5921 <0.0001*
Severity (2) -2.7673 0.7439 0.0002*
Severity (3) -1,5834 0.3944 <0.0001*
Temperature (lag 0) 0.0422 0.0163 0.0099%
Sunlight (lag 0) —0.0275 0.0109 0.0119*

]
a Qr &

*3ifud ey p-value < 0.05
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16. Yoyadnunsugmans

lumsinseideyadunumadiulsavevfiafu 1l#ns e luguuves “annudu
19810” (willingness to pay) ¥eitiiesainmsinsiedanuiylese fu szdeainsada
Mamseitrd (bypothetical case) i lifiuan nFe Tinfuminil drevnuvasyauszdiy
hswie Waulifiomsiinudestummeviaduinauhla nsiinsied Taeiins
mamssiiiszifius (Contingent Valuation Method) Hazfinaummnudaiie Aaouuuudountud
audlvdemgmssiauydaseiu Ysemsdraiivdngumadnmsiimnavesngudedn
szdvsiivuinlng (600 detieiuly) mavesmsinzdinuanudnleseduziany

»
L. |

& ad Y = = iy 1t 3
vuFede (sy quisuel, “FEmsauyfmgnisel salumduii liduaais” saumanai

=f

¥
szannsusov 60 1l ©1913083N3 aenana wninedusssumand 2542) aniudmsuauidy
» »

& o o A N [
Fuitf3iefainzviua ugtwuvesdunumaiiulae (Cost of illness) viniu
¢ ' [ o 1 o 4 2
doyan Iumsdnnualsaiivdunuanuiviheduilewin Tsavendmiu1dnnms
ar d o ] 9 1 a0 o g A w o - [y
dumuainguAreiniihensnlulnsinsiTedmau 201 910 TnoGudunyel lupeudanay
o A 2 o A o
2348 unz ldnvesdunwaliFoun Augansdumveilazifudoyailodoudniny 2549 Tau
"oa [ de A 0w a s > Weler el o o o ' o a
ngudretisdiheninv i lsmamalssiwmdadipuniududaiindnineifveglududa
druianuadiuay 39 518 daudllensumsinunninTsawonnaunisisuasidosudismam
162 310 1 2 Mwinedeey ludmdadyuuaziaog lunguazediugeaina
nnmsinszideyafinfuaesmunsugitueingudied nudiwlsaneuiialu
> »
nquirstinsseisdreganduiiulddien odwlsindmivnduitedniug uazdangu
a [l n Qs o ] o 1 J 5 { ] o &
dretnfilotmiadeslmi imsnszyadeglunguiusioldfunnd 30,000 v mnfigadie
¥ I3 [] v )
feudusuinlfous (szinafevaz 25) Tuvaziidilhohsumsinuiilsawennalsziitons
dnpuilszinadesaz 50 nnnaiaseuitswidniafeuisunii 10,000 vmasiAou danaaslu

A13199 283

15197 283 swldniaTouveanguiieds Suunamutungld uaz Sivfavesaammahi

1Al 7 Sor ar
ﬂqumaan‘lmumﬁnm

A4 Moalnai fu 52
vuneld - - -
o fonny STUIM Souny f1uu fouay
Teend1 5000 20 11.34 5 12.82 25 12.43
5001-10000 22 13.58 14 37.89 36 17.91
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1000115600 26 16.65 3 12.82 31 1542

1500120000 21 12.96 6 15.38 27 13.43

20001-25000 10 6.17 2 5.13 12 597

25001-30000 20 12.34 3 7.69 23 11.44

WINN1 30000 43 26.54 4 10.25 47 23.38
3 162 100.00 39 100.00 201 100.00

o619 lsflaumanisdnymud nqudlsdiediulng lideufemnuasauTaamanis
unndtod mazaaniadamiinmnennanianiesivas 14 niolifegluTasans 30 ww
Yrzfudany 'lm‘i1mug’{ﬂwﬁaﬂ’fﬁ'mh?amimﬁ"'quvié'u Séilhodman 201 510 189eya
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samsinymuhdmivdihelundudredidaldoelunmsfau Isaveuiiamio
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nqudnetansa | dugumaduthe | seuazuSasm v 4
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mae/nuil 14,969.40 13,934.51 1,034.89
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1. apluamsinmn

ﬂ"lsﬁﬂmf‘rﬁi'ﬂqﬂsszﬁﬁﬂ manuFuRuisenhassduvesmsnenafivudas siiady
MANUYUBA (Peak expiratory flow) mmmﬁ:mﬂ'ﬁuﬁm“luﬁﬂwﬁxfluiﬁﬂﬁﬂnﬁﬂ 2
ﬂis;ﬁilﬂﬂﬂg(@ﬁﬂt%«ﬁiygﬁmﬂﬁmmiFn‘uﬁuuﬁ'wﬂmmmﬂnmﬂu’[sﬂﬂﬂuﬁﬂ 1438ms
fnuuvy Panel sudy TufihoiidluTsaneudia FserdooglumasinadiownzaSuama S
Foadna $1uan 152 au uazdunediownzaliuuma Sandadmu S1uau 56 au Tnolissoznm
Tumsiiudoyadsza 1 9 ﬁy'af:g’fﬂouuﬁazﬂunzé’t’mﬁuﬁﬂmﬂ'ﬁuazmmiuﬁmmassw
mudumels dnvuzmsldnvnovasanuuasanyd anuanidieRgitonddhatisoi
Taofnasesvesdinuazmiemitlhundeufstuiinaussaninlen (Peak expiratory flow) Fiaz
2 ada (duazin) Fauindos peak flow meter $anllfunisdudoyafuminadnnd 10 unseu
(BM,)) uazidnah 2.5 luasou (M, ) seiufaiy Téud miveuveuen’ad (o) Tolxu (0)
TuTaswlaeenlad (N0, uasFaeslneonlad (S0, fiamifinsniaeimalsafouynsy
Snedo Swmiadosln uaznsiiudunTes Mini Volume Air sampler @1iiums lavsn.as.
quild Silvwadninu uasdoyagaiivwinnnagudggiloninnmamiie uazguiggiivying
fwdadgu 1Aun anwneeima quivgil amududining Uhnudy ezuraen ety
alﬂi'lzﬁisl"ﬂyﬂﬁ'lﬂﬁaﬁ Linear Mixed Effects Model (Repeated Measures) (1M uf1 Peak flow
57934) 103 Generalized Estimating Equation (GEE) (dwiummsnendialundasty) 14
TalsunsuduSegal SAS version 9.0

madirasnddlldinnudastondu 208 au nnduslmitnnu 152 AU vndmu
s1uau 56 au dautngiihunds Govas 533 uaz 66.1 awdidy) dannligiduuegludune
dloetaiadualii uazduneidesimindmu dindoutnfinn unefioinsudiaialy
aweygluyia 51-60 1 Tudamdameslny uaz 41-50 1 lusandadyu Aundveny + daudvaan
ATYIU A 39.89 + 2338 Lag 46.55 + 15.11 3 mudrdy doyarnuguusveslsa wudngy
FroialudimiadoaInsidnnadiueuy Mid persistent uazludmIadwudiuuyy Moderate
persistent  szozawsImsiulsanoutinegluga o-10 1 Faludmiadeslminasdmgu
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sEAUANUTUHIS B Isaneuda Fuvssdilant diugs uazqungl (ag 1

Tumsminnuduiusszniug Peak expiratory flow mwagudihedn (a1giovnt
wiomdu 12 i) fuddnvasdiuyene quameimAuazeqinding  wuhdulsis
avudniudoniedifsdigniada lusmiadedn fio daugs uavszdumiveuveuenlad
(lag 6) AT usandadmyu Lififileodn

Tumsmawduiuisznitem Peak expiratory flow lamiznguiiodlve (o1y
winedr 12 T Susddnuasdiuyana quaweimsuazeqileine  wuhdaulsig
anuduiusosaiifudfgmada lusimiadadlual fo ma o1y sziuawuusIveslsn
weuita simin uassedunfueuusuen’lad (lag 6) dmTufadadiyu Ao seAvANNTUIS
voalsaveutia dauge tazANAURIING (g 4) (Sufvafuanuduiud Tunduil i Peak
expiratory flow 198 Lﬁmmﬂniisaﬁ'mti'lﬂuﬁ"mi'ﬂﬁmmﬂuﬁ“lm;jﬁ,'m:Jﬂ)

Tumsmanuduiuiszndam Peak expiratory flow iavwizyaggeiu (1 dgquisu 8130
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a0a Tudwdadiaddnal fe o1y v dauge uag PM,, (tag 0) t?m%’u%’m’a’ﬂﬁmﬁ Ao 81y
viwmin (GEL I

Tunsmanuduiusssndtedt Peak expiratory flow mmzrﬁ'ﬂ'wﬁﬁszﬁumm@uuie
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atniudiigmandd lufwmiadadui fio o1y uazdge dmiuimiadmu fie Juves
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Wealva Ao szAuANUgUUsvealsavoufia Tuveedilad wazmmAuding (ag 0)
Fandadrgu fa PM,, (lag 0)

Tumsmanuduiusssninemsvovfianeuneunaniu  Auddnuazdiuynna
quamemauazggilonine  wuhwaunlsidanuduiufedeiiuddgneedad  Tufmda
Wealnal Ao e szAuANuTULT B lsavouiia vt dauga uazalSunudy (ag 3) Tu
tandadnyu fie ssduanugULsIvelsanauita Qungl (lag 0) 1as LLOLAR (ag 0)

deyaRsygaas I ﬁ'uuums%’ﬂmm'mﬁuﬂquﬁ"uLﬁmmniiﬂﬂauﬁﬂmﬁﬂﬁiaﬂu
Anideuvesnduiediemidiull Ao 124745 um (14.969.40 vivauAl) Fuiluveediianty
fmdndualusniiy 1,396.45 um (16,75739 nwauAl nazveddihislunquiiedeimia
dmyuriifiy 628.53 1 (7,542.35 ym/muAl lunstifihoimiaGualmimldsednangnn

fundvdo@surninudoInainig Ty @25 mwauidou) fa 3 wh
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2. mseidaena '
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14 31 TiuAN) LazA1 Peak expiratory flow uuun’zﬂnmﬁ‘asmi‘u (Centered Moving Average, Span
3) unlunsdivduiin PM,, # lg 0 uaavisdumsnlfounlames PM,, ssiinadens
Wasumlawesnnuplealudn 2 fudein wieluiudnfudmiunsdiilofinrand Peak
expiratory flow HULAEANRAU 05U (Centered Moving Average, Span 3) wamsAnyTiilndifve
fUN1sANEIvDY Romieu et al® inudiszdu PM,, (tag 0) SaufuToTanfinamduiuiy peak
expiratory flow ABUIE 110 Peters et al™ ANuTszA PM,, (lag 1-5) $2uRU SO,, sulfate, H' i
ATWENRUE Y Peak expiratory flow oy Moftvsaunmzdulsssdudunnadn P,
wuhfianuduiugfui Peak expiratory flow mwizfihefitseduanuguussi sedy 1 3
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fndifoafumsfngues Romieu et al® fnuthazdy PM,, (ag 2) SauiuTo Touiinauduiug
i1l Peak expiratory flow A0 LAY Peters et al.” ﬁwuiﬁzﬁn PM,, (lag 0} U S0, sulfate,
H* fanuduRusiu Peak expiratory flow ABULTL dmsumsuaiytumsinndsinuhziy
afueuvovenlad (g 6) SnruduWusfum Peak expiratory flow Welunguiludinuns
Alng Iﬂummw1ﬂﬁmsmn’i”mmmjmwﬁ’uwu'hﬁ"ﬁ PM,, unzszdusiiusuuousn luell
ATUAUAUSAUAT Peak expiratory flow vizfj wamehemuaiyiiresswiude IiAananseny
#0fi1 Peak expiratory flow lufitlwwenia wartinnushell1gfszdumsuouseven laden
fuufunemagunmwan wu Tsaszuumialauasvaeaden SninglTimsAnmdely
TuinSadmyuhinudisedudunefufinnudiniuiiu Peak expiratory flow 1aii1nz
Anssuanwenquiihe Gefuamuguussvealsaveuiia) nSeggmavesd! (qoudwieggru)
uatinnuduiusnudoyaduynna u daugs diwin uazdeyamgyonin 1wy Ay
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fndn  eweineldhideyassuduitidnnaniiesnanmalusimindodmidhiszuy
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anuru lddednls msdahminaszamnseslaniigndsanmisoiivela aaq
k4
dmiunnsvsudaswiuninasiuuaznanfiu Tu 2 Swia wuhduls pM,, #
3
anudniusfueinsveudiaswiuneunateiu  hudwiadmu  wemhuindudeyams
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