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58920198: MAJOR: OCCUPATIONAL HEALTH AND SAFETY; M.Sc.
(OCCUPATIONAL HEALTH AND SAFETY)
KEYWORDS: METAL SMELTING MANUFACTURING FACTORIES/
EMPLOYEES EXPOSED TO HEAT/HEALTH EFFECT
WEERAPHONG MITSANTHIA: FACTORS AFFECTING HEAT ILLNESS
AMONG EMPLOYEES EXPOSED TO HEAT IN METAL SMELTING
MANUFACTURING FACTORIES IN RAYONG PROVINCE, THAILAND. ADVISORY
COMMITTEE: ANAMAI THETKATHUEK, Ph.D.; PAVEENA MEEPRADIT, D.Med.,

150 P. 2017.

The objective of this cross-sectional study was to study heat illness of employees
exposed to heat in metal smelting manufacturing factories in Rayong Province. Personal factors,
physiological factors and factors of job affecting the 128 study subjects were investigated. Most
of the study subjects were male (86.70%); their mean age was 36.06 +9.76 years, with an average
working time per day of 9.93 +. 1.50 hours. The forging department had WBGT average of 35.20
+ 0.78 °c, and the heart rate changed from before work 93.00% and electrolyte in urine increased
85.90% at the end of shift.

The results showed that the factors affecting heat related illness, all at a confidence
interval of 95% or higher, included: 1) Heat rash: being of the female gender saw an odds ratio
(OR) 0f 9.23, with a 95% confidence interval of 1.33 to 63.89. Drinking alcohol the evening
before working also led to increased odds for heat rash (OR of 3.19 (1.04, 9.78)), as was wearing
shorts or short underwear (OR of 2.76 (1.02, 7.45)), increased body temperature (OR 5.27 (1.02,
27.11)) and working over 8 hours per day (OR 7.57 (1.52, 37.70)). 2) The symptom of heat
cramp was associated with having a high body mass index (OR of 3.29 (1.03, 10.49)) and with
wearing shorts or short underwear (OR 4.77 (1.49, 15.23)). 3) The symptom of heat syncope was
found to be associated with whether fire protection and fire mask were used, leading to strongly
reduced odds (OR 0.02 (0.01, 0.23)). 4) The symptom of heat exhaustion was associated with
being female, (OR of 7.37 (1.05, 51.52)) and with wearing shorts or short underwear (OR of 2.70
(1.02, 7.17)).



Taking these findings into consideration, the author suggests that employees should
avoid drinking alcohol before working in the heat, wear light clothing and wear protective gear.
Drinking at least 10 glasses of water per day and avoiding work for more than eight hours per day

would also help to reduce the risk of heat related illnesses.
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1.1 MIVIAIVDINABARDANHINIA (Vasodilation of skin blood vessel) (1D

v
aaa 1

v Y [
qmﬁgmmuﬂaNuaz’qmﬂﬂwmmmﬁnmmwﬁu ﬁaﬂﬂlﬁﬂﬂﬁW’Jﬁﬁ\ﬂuﬂﬂﬁﬁuﬂlﬂﬂiNﬂWﬂ

U

81962 anudumulunasaoauasniimiisrzanas i lddSuanaeanneden:
v Y
molulnamniimmisnniu anudeounnedoizaelumemungiimiuagoiemoen
1A 9 dgl Y A 1Y A 1 3 Ao 1 9 o
daunadouniu Oilinmsveredrvesnasaidenodluauionmsniemanuiou g
a Y] A -4 1 a a Q‘f 4
AIMTIE T ouALDe 8 1M1 (a1 1@eagns Inyad, 2551)
1.2 anminanausoulusiame (Decrease in thermogenesis) Lﬁ@‘fﬁmﬂﬁlfﬂu
Y v Y
ANNMZINMATOU IMBIZaaMINaaa NS ouduRu Tasdudinsdueanduilonas
a A q‘f 4
N3¥UIUNTT Chemical thermogenesis (A1) Lamqm”lwuuaﬂ, 2551)
a' % 4 4 a a [} 4
1.3 (WUMITUINIO (Sweating) HDQUMYHUNUTUAUTEALMIY Taan
(Threshold) %30110N71 37 B3R UFAITod T1IMBILINNBATIMIFRETonuToula
Y] A Y] A Y 1 2 [l A [l ~ I
M3vumie Tagna lnmsvumioazilsznoudisasumio 2 aruns drunvailuniznhe
. . o Y Ao o A 1 1 . I 1A ] 3 ya @
(Coiled portion) MUUINAAAUVIND LA T§I1ND (Duct portion) Lﬂummgiumuhmwm
I o = A 1a o A 1 [ YN 9 =1 a
Wundrdsaniossngianiis luaudnansumeluiimsilsuairennuiousziimsnan
A a Vo 1Y Aa o 2 I = o L4
mIvUszinal 1 ansaet T tan1s uMeRFyAueInMaseuu I uszezial 1 99 6 dUad
] = v W Y a A A d? I a Vo &
519z imssuallaimsnaamIomuN YWY 2-3 AATAD%) 19 FIT 19NV AINITD
¥852U18ANNT o UNIINT 1M lUSATININNAMBATIMIHAAANNSoULNA 10
A A Q{ 4
(a1 @A T Inyad, 2551)
[ 3 9 Yo 9 A A a 9 dg?} [ a
Faiu 91319me 1a5uaNuTeunTalMIHANA NSO UL T19MBIZINANE 1N
o [ A o o 9 A I a Y A A
MITNBITUYAVDII NMBAURAANNI oI UM IAIUANgMUH TN U AN 1
9 v
MITLUIANNTOUDDNINNTU MINAaANNToUTUI1INMEIZanNaT LAZINMENEIUNIZAn
Usuaanusouoonaingame Ingn1sa1emooNNIIHINIT
2. mandagumlasmasmuassinen
d‘ a ] d? 9 A A o A 9
HoguuYN1UINMIFIVUINANNTBUMAAINMTNINY HTBAINUTBUIIN
9 A 9 A a dgl 1 o 3 o Y a A
anmwuaany viseANusutnavumelusenevaziaudy sz lvnamslasuualag
kY A A £ = 1 Y =\ ~ A A
NNMUATTING FITMerzimIaeuausinenuiou Tasting lvadsuuodaoamiuuIn

a

4 v ]
Gldjullagﬁﬁﬂﬂlﬁ@ﬂﬁN’JWﬁQ%ZﬂIﬂWﬂﬁ’J Lﬁﬂﬁ?iﬁlﬂﬂﬂ1iﬂ1ﬂlﬂﬂ’ﬂh%}flu@@ﬂﬁﬂﬂwﬂﬂﬁﬁ ﬁmwa

9
Aada @ = 9

' : 4 : < <
Trsmeliguvginmvmiiagedu niues mleeen nszwieth welusi taznasndusa

G

a a 4 % (% 1 I a
(eAmaN iesnasal tazame, 2552) Fna lndenarniluismsseuiennuiousenain

k4
$19me faiumsdszdumssududaanudounedisimenegluglvesmsaonaussues



20

[ Y] [ a al Aa A Q" 4
sasimaduveiale anuaulada nazgungiisiane (a1 @egns Inyad, 2551) Taoll
v
sreazReandne lil
2.1 HARIENUADEAITINMTIAUTDIH 1
o v @ Y o Y 1w 9 o £ o 9
MsTUFuAgANNs U IHNNaNTENUABEATINTIAUYBIHI 1Y FIDATINITIAY
o A Y Y % A d' a =\ Y % o Yy
o911 10 Ao MIMARILAZUEEAIVINIIiaRAen NiNAYINMITUAIVeH 2 i 1Y
(9 A Y Iy A Y [ Y A [ o L&Y
usaduveuana lldumitvasamealives 3aIzmIduvoIviananAd FURUT AU
Y] [ o a Vo [] < 1 3
maduveaizlalasase Tagdasimaduvesialatnavesd Inajing 1) lunasi59n31 100 AS
1 ] (; 1 Qs: 1 a a 4
aou1d tag lin1sdina 60 aTeAeUT (eAQ osHT8l LazANE, 2552) INMTANEIVON
Moumita et. al. (2014) WU HAaYBIMI IsuANoUMNMTUTZRO DT NADT ILINAKd
1 Y
Uszmeadwfe Wy wiinuinNUATsAINA NN TP URLAUIINMIUHANLT B UBD NN

4
a a 1 [ Y @ ]
UMDY Weganlgend 34.98 osrnwaiiod nazlionsimsduvesialegaliuediell

v v

Hed AN Nana
1M sANYI0U 9 A1081919U YD Brianna et al. (2015) Mmsszitiuwanizny
Yo Y o U a 1w @
azauveams Idsuanusouninmsiiaes ihuiunadadeny 3 fu uazgmsaouduss

v W a a

a 8 o Y] [ [ {
NNEIITIN Feimsanenuinadumas 36 au uduiunguatuauildgunugil 19 oem

QU

a =

iraBod Loz nquA10e19N gl 33 seruwaltod NamMIANEINLI 6ATINTIAUVDT
o U Y] 1 = o 4 Aav J o a
wlagalungudiedis tagmsfineivesteriun uzdiaduazame (2554) shimsisziuanm
o [ Y o d’ﬁ) o
msiausazanudasansluanimuadeumsiiaulundeuvesniinaululsenu
gaeinssurasn laveuranilaslumamile samsdneinun wiinanuiidasimaduves
Y 9 ' ) Y 9
wlageauivawaizuiiau tezgegaiional 15.00 u. AD 112 A5IADUINA 1A INTY
) v
92anad1508 ) 14N UANIUMIAY 84 ATIADUIN LAZTNDI WITANULHUANT AT BRI
9 o A A A 9 [ a
m3duvesialugege sosasnie unun ladsanlsnuazununndoudieiagay
2.2 WANTTNUADANNAY latia
v o W Y o Y a 1 1% a =& o a I
mssuduRaanuseumlvnanansenuaenuau latia Fanuau lariailu
MminanMsnyuisurouion Iaslinssdunszinonitvaoaon 2 9912 Av 191
W latiuduazdamizniilanated annuaularianeonainiiila lienefumiaves
A
Y] [ 1 Y] [ Y a =\ a 4
MaoAoAN a0z Taanuau luuiu (eAnn iesWnssitazane, 2552)
maNuau Tarnavas N laliudaslinmgandi (3801 ANuAUSa Inan (Systolic pressure)
sazmanuau lariavaznilanaiedd Soni anvdulatealadn (Diastolic pressure)

FILUANINNANUAUFA TN 1ALANUUANAINVDIAIANUAUTE TAAA LAZANUAU



21
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. . A Y] A . 3 9 VA o 9 =\ v o w
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@ 9 = ~ 9 o a 4 a 9 1
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24 50 earuaised (Fudmalulaganuasany 9131eulEaAdDY, 2559)
J a 4 a
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~ = 1o = a9y o = LI
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2. MIasIatamaassInennnlasuulasluveaniinaiy (Heat Strain Indices)
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[ [ [} a Aa A a J ~
MIIAszAUANAU Jatia (Blood pressure) (A1 mmqm”lwyjaa, 2551) Taeis1oazioen
Y
faao 11/l
2.1 M3IAgUHNYNINNIBVDINIINAY (Body temperature measurements)
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e ld Mguvglgunu 38 ssrmuaaidod dosliminaunganngani aund
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gam)isnmMevzed luannilnd (ACGIH, 2017)

(% a [ a 09/’ = Y 9
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Y 1
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(gWeA NIGYAT LAz, 2550)
2.1.5 myiaguugiununansumelaemsldnionauiinguvgil (Probe)
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v A Aw S A Y A Y} ¢ o
HoR1 2813 011UITINIMIUNNG NAFEIMYRWIZAIY (GNEIA TIGUYAT HazADE, 2550)
v W 9 [}
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M3IAtATIM AUV 1Y (Heart rate) A1WA RN FI0ATINTIAUVDS
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dudanuanuSeungunuAIATFIU
2.3 M5iaseAuANNaUY late
msiaszaunnuaulatia (Blood pressure) innudiagaonsithse Sagunm
9 o A o Y =& o a A T A A =1 o o
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I 9 . AAas a 4 o v o 1 ~ 1 1]
1TUAY (Fried et al,, 1997) Tagdids lumInsdninzHasnanadananiuanaaiueon b

Y
-

1 9
Yuognuiagiszasd uaznsvh i 14ss Tewd Felis1eazidondeae i



28

v ad % A A Ao
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Hod1AuN1Na0n (p-value < 0.05) (Trabanino et al., 2015)
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a < a ad 4 osj 3 I
asanzHdsnasanIns ladtuaunsonu’la 3 jluny dszneulidre mamunuy
[ & ] . . . ] .
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. S o o . a J a A <3|
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a Ia s g {9 3 o a [ .
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emission spectroscopy, lon-selective electrode potentiometry, Atomic absorption LU
v
a 4 a o a Y
Spectrophotometry (AMULINATAMIUNNG UHIINBBNTIAD, 2559) Tasiis1eaziBoanine 11
I o a
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ﬁuéfmwﬁwamwm% Membrane (Electrochemical membrane) NNUTTHIAITAZAN Tonic
' ad o Y a Ao = 1 A
nasgegmeludian Insa sz lvinaiszy loooundvegiuruiee Membrane
{ o a v [ a 4 .
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~ s v VA v o A ~q Y
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11: The american conference of governmental Industrial hygienists (2017)
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mmummmmummmaﬂTmi“lamiuﬂﬁﬁwazmaﬂ (mummmummgm) 23.11(7.98)

a A J = [ ~
Haalian 51002100AAIN13 199 4-7



A 1 A 1 A o 1 1 1 [
ATNN 4-7 AURAY TIUUVIUVUNINTTIU QG AGITA GUENﬂ"Iﬂ’J"IiJﬂNﬂﬂfﬂWﬁﬂu

Haanzvsaminnunsududaanudou
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a Aa g d J d‘ 1 td' \J
ﬂ1§q€y!ﬁﬂﬂ!ﬁﬂiﬂ§“lﬁﬂ flnae TIUVSAVHIAIZIH 7101 A1gIga

matlaanag

manueasne i1y
Paa1iz (mV)
AOUNITNINY 17.41 4.78 6.80 33.60

HAUANIU 23.11 7.98 5.20 42.80

a ad 4 o Aov o o 9
msgadesianIns laanuilaamzvesminnunsvduiaanuionlulsenu
1 [l (= a ad o A d? Y
gaamnssunasy Tave nu dalvnglimsgadedanIng ladilaazmuiy Sovaz
85.90 518AL1DIANIAT N 4-8

[

A o 9 a ad 4 o Ao o
ATNN 4-8 UIU TD8DY ﬂ'lﬁqmulﬁﬂﬂlaﬂiﬂﬁqaﬂﬂ']\iﬂﬁﬁ'lagGllf]\iwuﬂ\i']u‘ﬂiﬂ UNE

9
ANUTOU
msasunlasdidninslaa MU N =128 Souay
luilaaaz
a ad 4
qadenianIns laa 110 85.90
ligapdedianInglad 18 14.10

| d' % v Y o

aIUN 6 §$ﬂ‘Uﬂ'J]&li@iﬂ“ﬁﬂ]W!!?ﬂﬁﬂﬂﬂ]ﬁ‘n]\‘nu
nnmsasdaszauanusouluanmuiadeounsinny Iagasiaiaa WBGT

uuuMeludI191A13 (Indoor) UAAZLAUN WU HHUAAWTNOUSUFURAAWSoUGIgR

kY ' [ 1 A ad @ 4 = ] A
laun ununvaen Tanzuazuduwan laguugiiniiat Inaumde (@rudeuuu
WIATFIU) N 35.20 (0.78) DIAIAIFOE 5090901A0 UNUNDOALUL LAZLHUNHAIDOA

A o ad EK:4 A v ~ T W

uu IAseaugurgiiniial Inaumas (@udeuuuias §Iu) N 32.69 (0.61) 1ag

32.67 (0.91) pefuralFed MUa19y lasiisieazoen lua1s19n 4-9
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M3199 4-9 Aunde drbeuuUNIATFIU AMAIGA AIGITA VoITZAUANUSOU

Gluﬁ'ﬂWW!L?ﬂé}E)iJﬂﬁﬁN'lu

szaunNNFouly Aund  adwdeauu M Agege AINIGIU
aMnIIAdoNNS NAsgI iga

M9 WBGT lua?

9113
UHUNTIUUiaoIAaY 32.50 1.49 302 3340 o L
1&uny 34 paralFed
ununvaou Tanzuas 35.20 0.78 3420 3650  awthunan
dSuaunau Taispiu 32
HHUAINLUL 32.54 0.95 3220 3420  edfusaLBd
UAUNDOALUY 32.69 0.61 3220 3350  awnvn linu
HHUNNAID DALY 32.67 0.91 32.00 3420 30 oA uFaIFE

U 7 todeNaananIznuneIMINUAHIINMISUTURTA NN o UVBINITNIIY

Tssnugamunssurasulans lundaniaszeos

a 79 Y aa . .. . ISP
M3sunsIzvivoya laslyadnonnosnyga (Multiple logistic regression) 1a8lia?

U

a A v A A A A A J A :} 1 A
Llﬂ‘iﬂﬁ§$ A0 INA AFUNIANTY 21y ﬂ?iﬂhﬁii?ﬂiﬂlﬂifl\i@lﬂlﬂﬁﬂﬂ?I?Ia m‘i@muuﬂm N13AY

m?mﬁnmﬁauﬁ ﬂ1ill¢i\1ﬂ18uflﬂl1"fﬁ@ﬂ?ﬂlﬂ?@ﬁllﬂﬂﬂl@\ﬂi\‘l\‘ﬂu LHUN T2E201NTNINY

[

() P Tuamauae U (¥1.) NaIMNIEHINMSHINY (¥Y.) msuasunilasvesdns

a

msduvesialy maldsunilasvesszauanuauTatia uazmalasunlasvesgurigi

U

$19Me daudlsamne msiuaunInauiou
HAMSANEINU I IWANDNTIAMFEIADDIMTHUAUINAMN DUNINNIUNATE
oA 1w A A A A Jd
9.23 1111 1A OR (95%CI) 1111 9.23 (1.33, 63.89) MIANFIIMIOIATOIAULBANDIDT
A 1 d' [ 9 v VA A A A o v
ANUIABIADOINMTHUAUIINANUTOULINNIINT IUANTIIMT0IATOIANIOAND O 3.19 11

S

Y 2 2
11811 OR (95%CI) 11111 3.19 (1.04, 9.79) mydamldmanandunsoyaduluwdu linnw

4 9 9
iesaeoImsuauaInANNouunnms ldauldmansndunioyaduluuidu 2.76

v v v 9
1911 §A1 OR (95%CT) M1 2.76 (1.02, 7.45) Mawlasuniasvesguuigiisemeimudy
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[
=

Hanudesadoeimsnuauananudoumnnms lunldsunilasvesgungisameniod

2

1QUHNUT MM UAY 5.27 1991 VA1 OR (95%CI) (MY 5.27 (1.02, 27.11) LALILHLIAINT

o

MNUVINNN 8 ¥ TuadeTu TANUASIRDMINADINTHUAUIINANNSDUNINAIING
MaUeen NN 1A 8 $Tuadedu 7.57 11 1A OR (95%CT) 1w 7.57 (1.52, 37.70)

a ~
519021089 1UA15199 4-10



M350 4-10 Vadendawaniznuaeeimsiuaunnmssuduiannuionlulssnugaamnssuvaon lang

ade ﬁ Crude Adjusted Coef.(B)
Taii Y OR  P-value OR 95%CI
N=67 N=61 Lower Upper
(52.34%) (47.66%)

LW

H1e 60 (89.60) 51 (83.60) Ref. Ref. Ref. Ref. Ref. Ref.

N 7 (10.40) 10 (16.40) 1.68 0.32 9.23 1.33 63.89 2.22
m5ﬁuqsm%‘amémﬁmmanaaaé

nid 27 (40.30) 19 (31.10) Ref. Ref. Ref. Ref. Ref. Ref.

E’J’aﬁmgj 40 (59.70) 42 (68.90) 1.50 0.28 3.19 1.04 9.79 1.16
msandldmanangys viemanaiily
.y

1aild 37 (55.20) 24 (39.30) Ref. Ref. Ref. Ref. Ref. Ref.

d 30 (44.80) 37 (60.70) 1.90 0.07 2.76 1.02 7.45 1.01

L9



A1319N 4-10 (AD)

ode ﬁ Crude Adjusted Coef.(B)
Taidi Y OR  P-value OR 95%CI
N =67 N=61 Lower Upper
(52.34%) (47.66%)

S2EZNMMIMNUADIY (VL.

8 22 (32.80) 15 (24.60) Ref. Ref. Ref. Ref. Ref. Ref.

>=9 45 (67.20) 46 (75.40) 1.49 0.30 7.57 1.52 37.70 2.02
QUNANIIMY (DA B AITYE)

i 11 (16.40) 6 (9.80) Ref.  Ref Ref.  Ref Ref. Ref.

LN 56 (83.60) 55(90.20) 1.80 0.28 5.27 1.02 27.11 1.66
01g (i)

20-29 19 (28.40) 21 (34.40) Ref. Ref. Ref. Ref. Ref. Ref.

30-39 23 (34.30) 19 (31.10) 0.75 0.51 0.69 0.21 2.24 -0.36

40-49 16 (23.90) 13 (21.30) 0.74 0.53 2.13 0.51 8.95 0.75

>=50 9 (13.40) 8(13.10) 0.80 0.71 2.27 0.31 16.48 0.82

89



A13197 4-10 (919)

ode ﬁ U Crude Adjusted Coef.(B)
Taidi Y OR  P-value OR 95%CI
N =67 N=61 Lower  Upper
(52.34%) (47.66%)

AvHIAME

Un@ (18.50-24.99 nn./ 1. 48 (71.60) 46 (75.40) Ref. Ref. Ref. Ref. Ref. Ref.

1nNNUNA (25.00-(> = 30.00 NN/ 1.%) 19 (28.40) 15 (24.60) 0.82 0.63 0.48 0.15 1.45 -0.73
WBanamsmninldideu he)

<10 48 (71.60) 49 (80.30) 1.61 0.25 1.71 0.59 4.98 0.54

>=11 19 (28.40) 12 (19.70) Ref. Ref. Ref. Ref. Ref. Ref.
ﬂ]iéﬂ!ﬂéﬂﬁéﬂ!ﬂaﬂ!ﬁ'

lsiinenuag 16 (23.90)  12(19.70) 0.78 0.57 076 022 ) 58 -0.27

ﬁu 51 (76.10) 49 (80.30) Ref. Ref. Ref. Ref. Ref. Ref.
msanldidetianenan

1ild 23(34.30) 15 (24.60) Ref. Ref. Ref. Ref. Ref. Ref.

et 44 (65.70) 46 (75.40) 1.60 0.23 1.43 0.46 438 0.36
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Q131N 4-10 (AD)

a8 NHAY Crude Adjusted Coef.(ﬁ)
Taidi Y OR  P-value OR 95%CI
N=67 N=61 Lower Upper
(52.34%)  (47.66%)

msaldidondiu niemed

13ilal 46 (68.70) 35 (57.40) Ref. Ref. Ref. Ref. Ref. Ref.

d 21 (31.30) 26 (42.60) 0.76 0.22 1.10 0.38 3.12 0.09
myaaulagaim

1ild 22(32.80)  14(23.00) Ref. Ref. Ref. Ref. Ref. Ref.

Td 45(67.20) 47 (77.00) 1.64 0.22 437 0.65 29.30 1.47
msanlagaile

13ilal 31(46.30) 21 (34.40) Ref. Ref. Ref. Ref. Ref. Ref.

d 36(53.70) 40 (65.60) 1.64 0.17 1.12 0.31 4.09 0.11
msaaulaganild winmadunnuden

1ild 65(97.00)  55(90.20) 0.28 0.13 0.09 0.01 1.06 -2.36

d 2 (3.00) 6 (9.80) Ref. Ref. Ref. Ref. Ref. Ref.

0L



Q131N 4-10 (AD)

a8 WA Crude Adjusted Coef.(ﬁ)
Taidi Y OR P-value OR 95%CI
N =67 N=61 Lower  Upper

(52.34%) (47.66%)

HAUD
Muvvvaeuay lduu 23 (34.30) 20 (32.80) 0.63 0.33 2.02 0.47 8.60 0.70
naou TanzuazUSuaiunan 21 (31.30) 11 (18.00) 0.38 0.06 0.33 0.08 1.27 -1.10
muyy 6 (9.00) 6 (9.00) 0.72 0.63 6.71 0.82 54.52 1.90
DALY 4 (6.00) 6 (9.00) 1.08 0.91 0.98 0.17 5.44 -0.01
HAID0ALLL 13 (19.40) 18 (29.50) Ref. Ref. Ref. Ref. Ref. Ref.

Usziamsmau

szeznanlumsiiau ()

<=5 42 (62.70) 39 (63.90) 0.92 0.94 2.38 0.31 17.78 0.86
6-10 17 (25.40) 14 (23.00) 0.82 0.89 221 0.24 19.84 0.79
>=11 8 (11.90) 8 (13.10) Ref. Ref. Ref. Ref. Ref. Ref.

IL



A1319N 4-10 (AD)

a8 WA Crude Adjusted Coef.(ﬁ)
Yaisi Y OR  P-value OR 95%CI
N=67 N =61 Lower Upper
(52.34%) (47.66%)

NANDVDINHNNY (FL.)

1 26 (38.80) 20 (32.80) 0.77 0.48 1.10 0.33 3.65 0.10

2 41 (61.20) 41 (61.20) Ref. Ref. Ref. Ref. Ref. Ref.
U % % gg =
9NN IIANVBIIIND (ATY 1IN)

JRYRTEY 4 (6.00) 5(8.20) Ref. Ref. Ref. Ref. Ref. Ref.

RTHY 63 (94.00) 56 (91.80) 0.71 0.62 0.13 0.01 1.05 -2.00
manumadnd lWihludaaz mv)

ligadedianins lad 9 (13.40) 9 (13.40) Ref. Ref. Ref. Ref. Ref. Ref.

A ad 4
qaydedanTng lad 58 (86.60) 52 (85.20) 0.90 0.83 - - - -

L



A1319N 4-10 (AD)

oy HUAY Crude Adjusted Coef.(B)
Pty i OR  P-value  OR 95%CI
N =67 N=61 Lower Upper

(52.34%) (47.66%)

YSanamsamnsasnunasuslu 1 Juimay (aaans)

<150 Haaans 19 (28.40) 20 (32.80) 1.50 0.61 - - - -
151-300 Uaaans 26 (38.80) 26 (42.60) 2.11 0.34 - - - -
> 300 Haaang 6 (9.00) 3 (4.90) Ref, Ref. Ref. Ref. Ref.

' A A A A J
FININNANTIN1INNTINNIIDANIDA

A 1 9 o

AVNDUIVININIU 2 (3.00) 0 (0.00) 0.62 0.24 - - - -
d‘ d‘ A 1 o

ANV UUDAUNDUNININIU 6 (9.00) 8(13.10) 0.00 0.99 - - - -
ﬁumué’a 13U 6 (9.00) 9 (14.80) 1.28 0.68 - - - -
auudnna 1 u 25(37.30) 26 (42.60) Ref. Ref. Ref. Ref. Ref. Ref.

€L



A1319N 4-10 (A

ade ﬁ AL Crude Adjusted Coef.(B)
Taidi Y OR P-value OR 95%CI
N =67 N=61 Lower Upper
(52.34%)  (47.66%)

ﬂ%mmmsqim?mﬂémﬁmeanaaaﬁ

Aundnion 13 (1940). 18(29.50)  Ref. Ref.  Ref. Ref.  Ref.  Ref.

Wil 2 (3.00) 1 (1.60) 2.15 011 - - - -

2-3 ufaedUa 3(4.50)  8(13.10) 0.78 084 - - - -

> 3 ufadedland 21 (31.30)  16(2620)  4.15 0.05 - - - -
ANNHUNMUIVOINU

Auhunan Ghuvuvasuaz lduuu viaeulane 50 (74.60) 37 (60.70) Ref. Ref. Ref. Ref. Ref. Ref.

waztSUTIUNTY LaZmIuL)

UHUN (DOALUY LA HAIDDALLID) 17 (25.40) 24 (39.30) 0.52 0.09 - - - -
szauanuaulafinvazinlaliud Jadwnsdsen)

airdin 7(10.40)  8(13.10) Ref. Ref.  Ref. Ref. Ref.  Ref.

TV 60 (89.60) 53 (86.90) 0.77 0.64 - - - -

vL



A1319N 4-10 (AD)

fadn HUAY Crude Adjusted Coef.(B)
Taii il OR  P-value OR 95%CI
N =67 N=61 Lower Upper

(52.34%)  (47.66%)

szauanuaulainuazTnlanaedl Giaamnsilsen)
JEHRTY 7(1040)  12(19.70)  Ref. Ref. Ref. Ref. Ref. Ref.

TV 60 (89.60) 49 (80.30) 0.48 0.15 - - - -

SL
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aun 8 HaduNaINanIZNUABINIIAZAIINNA NN OUVBINUNNUNS VTN

F4
ﬂ3miauiiaemqﬂm?‘mﬁmmauiaﬂz luuadaninszeos

a I Y Y Aaa . . . . ISP
Msuaszvivoya lasldadaonnosnyga (Multiple logistic regression) 1n8lia?

9 A v A A A A A 4 A oy U A
wilsdu Ao e 01y ArTIvIANI MIANYIMTBIATOIANLBANDIFA MIANIIILA1 MIaw

A A A ' ' A A o

INTDIAVNABLT NMTUAINIIUDNHUDIINIATOAVVUDL 15997 FEoznaInsiiau ()

1UIUF TLI1UaB U (¥.) NANATZHINNMTRINY (¥3.) Msulasulasvesdnsi

a

9 o d' Y Y a zﬂ'
Maduvearinla masnlasunlasvesszaunnudulaia uazmsnlasunasvesgumgil
3198 Fa05910 A ©INITALATINNANNS DU
=< 1 [} d‘d T v A U as d' 1 a

NAMTANEINLI WUNNUNTASFHNIaNeuInANlnalaNudeansnN15IAa

2IMIAZATINNANYTDUNINANWITNNUNTMAYTINIaNeUNA 3.29 111 3A1 OR (95%CI)
Y Y Y 1
M 3.29 (1.03, 10.49) uazmsadulanmanandunsonanauluanduiinnudssde
Y Y Y

MINADINTALATINNANYS oUINNNIMS Mieuldmanandunsemanagu luuidu

4.77 191 UA1 OR (95%CI) 1110 4.77 (1.49, 15.23) 519021089 11015199 4-11
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M350 4-11 Tadendawaniznuaeeimsngasinnmssvdudaanuioululssnugaamnssuvaoy Tany

iade AN Crude Adjusted Coef.(})
Taidi il OR  P-value  OR 95%CI
N=95 N=33 Lower Upper

(74.22%)  (25.78%)

w

Y HNIANEY
1/n@ (18.50-24.99 An./ 1.”) 76 (80.00) 18 (54.50) Ref. Ref. Ref. Ref. Ref. Ref.
1ANUNA (25.00-(> = 30.00 NA./ 1.0 19 (20.00) 15 (45.50) 3.33 0.00 3.29 1.03 10.49 1.19

msaulamananay rsemanarulundu

13ila 53(55.80)  8(24.20) Ref. Ref. Ref. Ref. Ref. Ref.

e 42 (4420)  2575.80) 3.94 <0.00 4.77 1.49 15.23 1.56
INA

Sk 83 (87.40) 28(84.80) Ref. Ref. Ref. Ref. Ref. Ref.

N 12 (12.60) 5 (15.20) 1.23 0.71 1.14 0.11 11.64 0.13
o1y (1)

20-29 29 (30.50) 11 (33.30) Ref. Ref. Ref. Ref. Ref. Ref.

30-39 35(36.80)  7(21.20) 0.53 0.24 0.25 0.06 1.06 -1.35

LL



A13197 4-11 (99)

e 132 Crude Adjusted Coef.(B)
i Y OR  Pvalue OR 95%CI
N=95 N=33 Lower Upper
(74.22%) (25.78%)

40-49 19 (20.00) 10 (30.30) 1.39 0.53 0.69 0.14 3.38 -0.37

>=150 12 (12.60) 5(15.20) 1.01 0.88 0.20 0.02 2.03 -1.60
miﬁuq‘ﬂ ﬂ%ﬂ!ﬂé@ﬂﬁlnuﬂﬁﬂi’)ﬁﬂﬁ,

Vlijém 35 (36.80) 11 (33.30) Ref. Ref. Ref. Ref. Ref. Ref.

ENéiJE]EJ 6063.20) 22 (66.70) 1.17 0.72 1.08 0.32 3.60 0.08
WBanamsmninldideu he)

<=10 73 (76.80) 24 (72.70) 0.80 0.63 0.80 0.24 2.61 -0.22

>=11 22 (23.20) 9 (27.30) Ref. Ref. Ref. Ref. Ref. Ref.
maﬁum%‘mﬁwnﬁaus‘

vllilﬂilﬁlllmﬂ 19 (20.00) 9 (27.30) 0.66 0.38 1.19 0.30 4.65 0.17

éil 76 (80.00) 24 (72.70) Ref. Ref. Ref. Ref. Ref. Ref.

8L



A13197 4-11 (99)

a8 ATAI Crude Adjusted Coef.(ﬁ)
Taidi Y OR  P-value OR 95%CI
N=95 N=33 Lower Upper
(74.22%)  (25.78%)

msaldiaotianonas

13ilal 30 (31.60) 8 (24.20) Ref. Ref. Ref. Ref. Ref. Ref.

d 65 (68.40) 25 (75.80) 1.44 0.43 1.50 0.43 5.22 0.40
msandldidendu niemed

13ila 57(60.00) 24 (72.70) Ref. Ref. Ref. Ref. Ref. Ref.

d 38 (40.00) 9 (27.30) 0.56 0.19 0.34 0.10 1.15 -1.05
msalagam

13ilal 24(25.30) 12(36.40)  Ref. Ref. Ref. Ref. Ref. Ref.

d 71 (74.70) 21 (63.60) 0.59 0.22 1.10 0.15 7.90 0.09
msaanlagaie

13ilal 35(36.80) 17 (51.50) Ref. Ref. Ref. Ref. Ref. Ref.

d 60 (63.20) 16 (48.50) 0.55 0.14 0.41 0.09 1.85 -0.88

6L



A1319N 4-11 (AD)

add A3 Crude Adjusted Coef.(B)
Taidi Y OR  Pvalue OR 95%CI
N=95 N=33 Lower Upper
(74.22%) (25.78%)

msaadldnSeanamedy 4 1§un
ganuldl wihmndunnuiou

laild 91 (95.80) 29 (87.90) 3.19 0.12 0.28 0.04 1.99 -1.25

d 4 (4.20) 4 (12.10) Ref. Ref. Ref. Ref. Ref. Ref.
szaznalumsniau @)

szaznalumsniau @)

<=5 65 (68.40) 16 (48.50) 0.24 0.01 0.12 0.01 1.11 -2.07

6-10 22 (23.20) 9(27.30) 0.40 0.16 0.24 0.02 2.40 -1.40

>=11 8 (8.40) 8 (24.20) Ref. Ref. Ref. Ref. Ref. Ref.
S2EZIMINNUADIY (FU.)

8 27 (28.40) 10 (30.30) Ref. Ref. Ref. Ref. Ref. Ref.

>=9 68 (71.60) 23 (69.70) 0.91 0.83 2.87 0.51 16.14 1.05

08



A1319N 4-11 (AD)

a8 AZA3 Crude Adjusted Coef.(ﬁ)
i Y OR  P-value OR 95%CI
N=95 N=33 Lower Upper
(74.22%) (25.78%)

NANDVDINHNNY (FL.)

1 31(32.60) 15 (45.50) 1.72 0.18 2.17 0.52 9.13 0.77

2 64 (67.40) 18 (54.50) Ref. Ref. Ref. Ref. Ref. Ref.
9NN SIAUVB D (ﬂ%&/ UIN)

"l;j;,ﬁy 6 (6.30) 3(9.10) Ref. Ref. Ref. Ref. Ref. Ref.

!’VQ‘ilI 89 (93.70) 30 (90.90) 0.67 0.59 0.63 0.08 4.70 -0.45
szauanuaularnvazinlatiud Jadwnsdsen)

iy 10 (10.50) 5 (15.20) Ref. Ref. Ref. Ref. Ref. Ref.

RTHY 85(89.50) 28(84.80) 1.05 0.93 2.92 0.07 121.17 1.07

8



A1319N 4-11 (AD)

e AZA3D Crude Adjusted Coef.(B)
Taidi Y OR  P-value OR 95%CI
N=95 N=33 Lower Upper
(74.22%) (25.78%)
szauanuaulafnvazinlanaedRadiung
lsen)
iy 12 (12.60)  7(21.20) Ref. Ref. Ref. Ref. Ref. Ref.

!'VQ‘ill 83 (87.40) 26(78.80) 0.58 0.28 0.39 0.01 12.48 -0.92
QUNYNI MY (DIAUBATYT)

airdin 14 (14.70) 3 (9.10) Ref. Ref. Ref. Ref. Ref. Ref.

LﬁiJ 81(85.30) 30(90.90) 1.73 0.42 1.16 0.21 6.54 0.15
manumadnd lWihludaaz mv)

ligaydedianins lad 13(13.70)  5(15.20)  Ref. Ref. Ref. Ref. Ref. Ref.

aadedianIng lad 82(86.30) 28(84.80)  0.89 0.83 086 020 3.69 0.14

4



A1319N 4-11 (AD)

a8 AZAI Crude Adjusted Coef.(ﬁ)
N33l 0 OR P-value OR 95%CI
N=95 N=33 Lower Upper
(74.22%)  (25.78%)
v PP N A A ¢

FINNNANFIIHIBIATRIANIRANBIOA
VAU 2(2.10)  0(0.00) 0.73 0.52 - - -
Ad' Ad' A 1 o
ANV UUDAUNDUNININIU 9 (9.50) 5(15.20) 0.00 0.99 - - - -
AuuEda 15U 11 (11.60) 4 (12.10) 1.47 0.55 - - - -
aAuudnna 1 u 37 (38.90) 14 (42.40) Ref. Ref. Ref. Ref. Ref. Ref.

PSinamsgivsensesanneansod
Audntioy 26 (27.40) 5(1520)  Ref. Ref. Ref. Ref. Ref. Ref.
N 2(2.10) 1 (3.00) 1.80 0.64 - - - -
2-3 ufeediland 7(7.40) 4 (12.10) 2.06 0.77 - - - -
> 3 ufnedasd 24(25.30) 13 (39.40) 1.95 0.18 - - - -

€8



A1319N 4-11 (AD)

a8 AZAI Crude Adjusted Coef.(ﬁ)
Yaisi n OR P-value OR 95%CI
N=95 N=33 Lower Upper

(74.22%) (25.78%)

A A A A v o
ﬂ%u1mmmmmmﬂmnamaﬂu 1 1MUY

(3iaaans)
<150 Haaans 32(33.70)  7(27.30) 0.59 0.50 - - - -
151-300 daadans 39 (41.10) 13(39.40)  0.27 0.10 - - - -
> 300 Uadans 5(5.30)  4(12.10) Ref. Ref. Ref. Ref. Ref. Ref.
HNUD
Auvvviaeuas lduny 33(34.70) 10(30.30)  0.64 0.39 - - - -
naou lavizuazlsua uney 24(25.30) 8 (24.20) 0.70 0.52 - - - -
RIISTHT 9(9.50)  3(9.10) 0.70 0.64 - - - -
DoAY 8(8.40)  2(6.10) 0.52 0.46 - - - -
HAI00ALUY 21(22.10) 10(30.30) Ref. Ref. Ref. Ref. Ref. Ref.

78



A13197 4-11 (99)

a8 AZAI Crude Adjusted Coef.(ﬁ)
Taidi Y OR P-value OR 95%CI
N=95 N=33 Lower Upper
(74.22%) (25.78%)
ANUHUNVIVOINY

uthunans Ghuuuvasuas 1duuy vaeulane 66 (69.50) 21 (63.60)  Ref. Ref. Ref. Ref. Ref. Ref.
wazdSUTIUNTY LaZMIUD)

NUKUN (DDALVY LAZWAINDALUY) 29 (30.50) 12 (36.40)  1.30 0.53 - - - -
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U d‘ v 20 v Y U C;
aIUN 9 ﬁi’li]ﬂ‘YIENNQﬂ‘iz‘ﬂ‘l]ﬂﬂiiﬂﬁﬁliﬂuﬂlﬂﬂwuﬂfﬂuﬂ UﬁNNﬁﬂ’J]Nﬁi’)uiiﬁxﬂu

qﬂmﬁﬂﬁuﬂaeuiaﬂz luvadandinszaos
a 79 Y aa . .. . a
MsunsIzrivoya lasldadionnosnyga (Multiple logistic regression) 1ngll
3 9 A A A A A 4 A cy 1 1
faualsdu o e 91y MIAVTINMTOIATIANLDAND IR NIANIIAT MTLAINEY
A Lﬂ' o o 0‘1 o 1 %
UMM T IAATBILVVUDI 159911 52ezna1 umsinau 1)) uius luaiauae Tu
[} 1 ) d' [} 9 Y
(¥3.) NANNILHINMINOU (¥y.) M3lasunilasvessnsimsauvsdtinle
lﬂ‘ -2 -2 =) l:' a1
msulasuuilasvesszauanudularia manlasunasvesgumngisame tagms
{ 1 [ YRR 4 Iy [l o
nlasunlasvesaanuaadnd i luilaang mv) drudunlsan de Tsnaudou
= 1 v Y A 1 A Y 13 9
HamsanyInuN Jadearumsainldineaasmedu o laun gaduli wihnn
[ 9 =1 ¢d‘ 1 9 9 1 1 1 d’ 1 d’ 9 [
fuANNTou Nanwaeeas Isnandeutisenims luauldinTeauaamedy o laun
[} 9 [ 9 L= LY =\
a1 wihnnduanudon 0.02 1w A1 OR (95%CI) 11171 0.02 (0.01, 0.23) T18azID oA

lua1319% 4-12



3197 4-12 Yadendawansznuae IsnaudounnmisuduiannudouluTssnugaamnssunaonlang

iade Tsnansou Crude Adjusted Coef.(})
Taidi Y OR  Pvalue OR 95%CI
N=110 N=18 Lower Upper
(85.94%)  (14.06%)
msaadldingesudsnedy q 1aun yaiilul
WIMANUANINSOU
laild 106 (96.40) 14 (77.80)  Ref. Ref. Ref. Ref. Ref. Ref.
Td 4 (3.60) 4(22.20) 7.57 <0.00 0.02 0.01 0.23 -3.59
el
18 98(89.10)  13(72.20)  Ref. Ref. Ref. Ref. Ref. Ref.
N 12(10.90)  5(27.80) 3.14 0.06 4.46 0.42 46.83 1.49
01g (V)
20-29 35(31.80) 5(27.80) Ref. Ref. Ref. Ref. Ref. Ref.
30-39 37(33.60)  5(27.80) 0.95 0.25 0.53 0.08 339 -0.61
40-49 26 (23.60) 3 (16.70) 0.81 0.17 0.33 0.03 3.02 -1.09
>=150 12(10.90)  5(27.80) 2.92 0.72 0.72 0.05 10.03 -0.32
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A13197 4-12 (99)

add Tsnaniou Crude Adjusted Coef.(B)
Taidi Y OR  Pvalue OR 95%CI
N=110 N=18 Lower Upper
(85.94%) (14.06%)
mﬁﬁuqsm%mémﬁmmanaaaé
i 39 (35.50) 7 (38.90) Ref. Ref. Ref. Ref. Ref. Ref.
fedued 71 (64.50) 11 (61.10) 0.86 0.78 1.93 0.35 10.61 0.66
Wnamsaminlaidefas ie)
<=10 82 (74.50) 15 (83.30) 1.70 0.42 3.94 0.48 31.84 1.37
>=11 28 (25.50) 3 (16.70) Ref. Ref. Ref. Ref. Ref. Ref.
msanildidesianenay
1ild 32 (29.10) 6 (33.30) Ref. Ref. Ref. Ref. Ref. Ref.
d 78 (70.90) 12 (66.70) 0.82 0.71 0.42 0.08 2.15 -0.85
msandldienim niaidody
1aile 72 (65.50) 9 (50.00) Ref. Ref. Ref. Ref. Ref. Ref.
d 38 (34.50) 9 (50.00) 1.89 0.21 1.43 0.37 5.53 0.36
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A13197 4-12 (99)

a8 TsnanSou Crude Adjusted Coef.(ﬁ)
Taidi Y OR  P-value OR 95%CI
N=110 N=18 Lower Upper
(85.94%) (14.06%)
msandamansnga viemanaiilunga
laild 56(50.90)  5(27.80) Ref. Ref. Ref. Ref. Ref. Ref.
la 54 (49.10) 13 (72.20) 2.69 0.07 3.43 0.72 16.30 1.23
msanlagam
laild 29 (26.40) 7 (38.90) Ref. Ref. Ref. Ref. Ref. Ref.
15 81 (73.60) 11 (61.10) 0.56 0.28 1.93 0.13 27.45 0.66
myanldgaile
laild 42(3820)  10(55.60)  Ref. Ref. Ref. Ref. Ref. Ref.
15 68 (61.80) 8 (44.40) 0.49 0.17 0.38 0.05 2.79 -0.96
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A13197 4-12 (99)

e Tsnaniou Crude Adjusted Coef.(B)
Taidi Y OR  P-value OR 95%CI
N=110 N=18 Lower Upper
(85.94%) (14.06%)
dszIamsmau
szazna lumsnau @)
<=5 73 (66.40) 8 (44.40) 0.24 0.03 0.39 0.02 5.93 -0.92
6-10 26 (23.60) 5(27.80) 0.42 0.23 1.44 0.07 29.60 0.36
>=]1 11 (10.00) 5(27.80) 0.25 Ref. Ref. Ref. Ref. Ref.
S2EZNMMIMNUAD I (T,
8 29 (26.40) 8 (44.40) Ref. Ref. Ref. Ref. Ref. Ref.
>=9 50 (45.50) 5(27.80) 0.44 0.12 0.68 0.09 4.89 -0.37
NAINNUBINHNIIU (FI.)
1 36 (32.70) 10 (55.60) 2.57 0.06 2.26 0.36 14.07 0.81
2 74 (67.30) 8 (44.40) Ref. Ref. Ref. Ref. Ref. Ref.

06



A13197 4-12 (99)

e Tsnauiou Crude Adjusted Coef.(B)
Taidi Y OR  P-value OR 95%CI
N=110 N=18 Lower Upper
(85.94%) (14.06%)
AN SIAUVBIHID (ﬂ%ﬁ/ W)
yirdi 7 (6.40) 2 (11.10) Ref. Ref. Ref. Ref. Ref. Ref.
i 103 (93.60)  16(88.90)  0.54 0.47 0.29 0.02 3.58 -1.22
seauanuaulaiinvae i lolum
(Naawnsilsen)
i 13 (11.80) 2 (11.10) Ref. Ref. Ref. Ref. Ref. Ref.
i 97 (88.20) 16 (88.90) 1.07 0.93 0.97 0.05 17.28 -0.02
szauanuAulafinvae i lonaam
(Naawnsilsen)
i 16 (14.50) 3 (16.70) Ref. Ref. Ref. Ref. Ref. Ref.
i 94 (85.50) 15(83.30) 085 0.81 1.08 0.05 21.36 0.08

16



A13197 4-12 (99)

a8 Tsnandou Crude Adjusted Coef.(ﬁ)
RPtY Y OR P-value OR 95%CI
N=110 N=18 Lower Upper
(85.94%) (14.06%)
qm‘ﬁgﬁinmﬂ (@I BaTeE)
{SATEY 13 (11.80) 4(22.20) Ref. Ref. Ref. Ref. Ref. Ref.
ATHY 97 (88.20) 14 (77.80) 0.47 0.23 0.16 0.02 1.13 -1.82
manumadnd i luilaanz mv)
ligaydedianing lad 15(13.60)  3(16.70) Ref. Ref. Ref. Ref. Ref. Ref.
A ad 4
qaydedian Ins lad 95 (86.40) 15 (83.30) 0.79 0.73 0.91 0.12 6.54 -0.08
w
BFHUIANEY
1In@ (18.50-24.99 An./ 11.%) 82 (74.50) 12 (66.70) Ref. Ref. Ref. Ref. Ref. Ref.
1A NUNA (25.00-(> = 30.00 nA./ 1.5 28 (25.50) 6 (33.30) 1.46 0.48 - - - -

6



A13197 4-12 (99)

ade Tsnaniou Crude Adjusted Coef.(P)
i Y OR  P-value OR 95%CI
N=110 N=18 Lower Upper
(85.94%) (14.06%)
‘n'mm1ﬁﬁuqsm‘%’mﬂémﬁmmaneaaﬁ
ﬁuﬁaug%ﬁﬁwm 2 (1.80) 0(0.00) 0.84 0.75 - - - -
ﬁnmgﬁaﬁuﬁaumﬁwm 14 (12.70) 0(0.00) 0.01 0.99 - - - -
Aunuda 1 5 13(11.80)  2(11.10) 0.0l 0.99 - - - -
A AN 1 Su 42(3820)  9(50.00)  Ref. Ref. Ref. Ref. Ref. Ref.
ﬂ%n1mnnqsm%mémammanaaaﬁ
Audnidon 25(22.70)  6(33.30)  Ref. Ref. Ref. Ref.  Ref. Ref.
Wil 3 (2.70) 0 (0.00) 0.00 0.99 - - - -
2-3 ufsedad 9 (8.20) 2 (11.10) 1.24 0.69 - - - -
>3 ufnedat 34 (30.90) 3(16.70) 0.49 0.33 - - - -

€6



A13197 4-12 (99)

add Tsnaniou Crude Adjusted Coef.(B)
Taidi Y OR  P-value OR 95%CI
N=110 N=18 Lower Upper

miémﬂémémnﬁma‘i

liimedag 26 (23.60) 2(11.10) 2.47 0.28 - - - -

ﬁ'll 84 (76.40) 16 (88.90) Ref. Ref. Ref. Ref. Ref. Ref.
Banamsannsesumnasuslu 1 Fusna (3iaaans)

< 150 Haaans 34 (30.90) 5(27.80) 0.27 0.23 - - - -

151-300 Haaans 43 (39.10) 9 (50.00) 0.51 0.48 - - - -

>300 Uadans 7 (6.40) 2(11.10) Ref. Ref. Ref. Ref. Ref. Ref.
HANUD

Auvuvaouas 1duuy 36 (32.70) 7 (38.90) 1.31 0.97 - - - -

naouTanzuazUsuaIunay 28 (25.50) 4(22.20) 0.96 0.96 - - - -

UL 10 (9.10) 2(11.10) 1.35 0.75 - - - -

nOALUY 9 (8.20) 1 (5.60) 0.75 0.81 - - - -

HAINOALUY 27 (24.50) 4(22.20) Ref. Ref. Ref. Ref. Ref. Ref.

v6



A13197 4-12 (99)

a8 Tsnandou Crude Adjusted Coef.(ﬁ)
adsi Y OR  P-value OR 95%CI
N=110 N=18 Lower Upper
uhunas Ghevuvasuas Tduny 74 (67.30) 13 (72.20) Ref. Ref. Ref. Ref. Ref. Ref.
naou lavzuazUsuaIukay Laznuuy)
NUAUN (DDAUVY LASHAIDDALUY) 36 (32.70) 5(27.80) 0.79 0.67 - - - -
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U d‘ v Ad' U 1 \ = ﬁ' Y U d’
77 10 dodenasnansznunea 1Moo NAIHBIANNTOUVINTNNUNSD

U W Y %4 %4
mmf;Tm1mauiiaamqﬂmﬂﬂﬁuﬁaeuiaﬂz lwndaridaszeos
a J Y Y Aaa . . . . IS

MsunsIzrivoya lasldadionnosnyga (Multiple logistic regression) 1ngll
@ 9 A v A A A A A 4 A g’ U A
asAu Av e 91y AFLNIANIE MIANYIINTOINTOIANLEANBIFA NMIANTII a1 MIdw

A A A ' 1 A A o
IATOIANNADLT NITLUAINEUDNMHOVINATBUDVUDY 15991 szazarlumsiiau ()
o o’/ o LY 1Y 1 o 1 1 YRR 4
S Tuahauae i (¥, NaRATEHINNMIINOUN (¥Y.) manuaadnd il
Yaanz (mV) azaNUHMINILNIUeN dIUd 501y Ao 81N150UMNANITDI1N
9
ANNTOU
= 1 a A A 1 a 1 = A 9

HANIANYINDD WA QAN IIADNTINADINITODUINAILDININAINTOU
VINNIUNAIY 7.37 1M1 1A OR (95%CI) 110U 7.37 (1.05, 51.52) wazmsainlanianiun
Y Y Y ' 1
dunseyarulunduiinnudosromsinainssowmasiesninanuiouuinndins l

4 2 Y

awldmunandunsogaduluandu 2.70 11 A1 OR (95%CI) 1Ay 2.70 (1.02, 7.17)

a =
51082100 U519 4-13



M50 4-13 Tadeiiinansznuaeeimssewmasnnmssuduiannuionlulssnugadmnssuvaon lang

ode POUINANINANINTBY Crude Adjusted Coef.(})
Taidi Y OR P-value OR 95%CI
N =47 N=81 Lower Upper
(36.71%) (63.29%)

el

Sl 43 (91.50) 68 (84.00) Ref. Ref. Ref. Ref. Ref. Ref.

‘Viﬂj\i 4 (8.50) 13 (16.00) 2.05 0.23 7.37 1.05 51.52 1.99
msalamananda Hiemang
Hiluandas

hild 27 (57.40) 34 (42.00) Ref. Ref. Ref. Ref.  Ref. Ref.

el 20 (42.60) 47 (58.00) 1.86 0.09 2.70 1.02 7.17 0.99
01g (1))

20-29 14 (29.80) 26 (32.10) Ref. Ref. Ref. Ref. Ref. Ref.

30-39 13 (27.70) 29 (35.80) 1.20 0.69 1.66 0.55 5.03 0.51

40-49 14 (29.80) 15 (18.50) 0.57 0.26 0.91 0.23 3.60 -0.09
>=150 6 (12.80) 11 (13.60) 0.98 0.98 2.58 0.31 21.48 0.95
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A13197 4-13 (99)

ade 2OUINALINANNI U Crude Adjusted Coef.(B)
Taidi Y OR P-value OR 95%CI
N =47 N=81 Lower Upper
(36.71%) (63.29%)

AT HIIAME

n@ (18.50-24.99 nn./ 1.%) 35 (74.50) 59 (72.80) Ref. Ref. Ref. Ref. Ref. Ref.

1NANUNA (25.00-> = 30.00 AN/ 1.%) 12(25.50)  22(27.20) 1.08 0.84 0.68 024  1.94 -0.37.
miéuqim'%‘em'%"mﬁmmanaaaé

lineauag 17(3620) 29 (35.80) Ref. Ref. Ref  Ref.  Ref.  Ref

faauo 30 (63.80) 52 (64.20) 1.70 0.08 1.47 0.54 4.0l 0.39
Banamamninldide s e

<=10 33 (70.20) 64 (79.00) 1.59 0.26 2.10 073 597 0.74

>=11 14 (29.80) 17 (21.00) Ref. Ref. Ref. Ref. Ref. Ref.

86



A13197 4-13 (91D)

ode 2OUINANDINAIN DU Crude Adjusted Coef. (§)
Taidi Y OR P-value OR  95%CI
N =47 N=81 Lower Upper
(36.71%) (63.29%)
ANUHUNLIVBINY
uthunans Ghuvuvasuay 14 33 (70.20) 54 (66.70) Ref. Ref. Ref. Ref. Ref. Ref.

1D viaey lavizuazlsuaumay

HAZINUUD)

QUHTN (DOALDY BASHAIDDALUL) 14 (29.80) 27 (33.30) 1.17 0.67 0.87 0.31 2.48 -
oA IM AUV (ATVNN)

Taitn 3 (6.40) 6 (7.40) Ref, Ref, Ref, Ref, Ref, Ref,

ATHY 44 (93.60) 75 (92.60) 0.85 0.82 - - - -

66



A13197 4-13 (9D)

ady 2oMINALINANNTOU Crude Adjusted Coet.()
ais Y OR P-value OR 95%CI
N =47 N=381 Lower Upper
(36.71%) (63.29%)
A A A A
MIANATVIANINABS
Tuneduiae 11 (23.40) 17 (21.00) 0.86 0.75 0.67 0.21 2.19 -0.39
au 36 (76.60) 64 (79.00) Ref. Ref. Ref. Ref. Ref. Ref.
v A A
msavlaiaetananan
lailet 16 (34.00) 22 (27.20) Ref. Ref. Ref. Ref. Ref. Ref,
1a 31 (66.00) 59 (72.80) 1.38 0.41 1.61 0.55 4.71 0.47
U &’ Y A & U
msaulaaenay visalaety
1ailat 34 (72.30) 47 (58.00) Ref. Ref. Ref. Ref. Ref, Ref,
1a 13 (27.70) 34 (42.00) 1.89 0.10 1.48 0.53 4.06 0.39
msaanlagam
lailet 16 (34.00) 20 (24.70) Ref. Ref. Ref. Ref. Ref, Ref,
1a 31 (66.00) 61 (75.30) 1.57 0.25 0.86 0.17 4.20 -0.14

001



A13197 4-13 (99)

oda 20UINALDINANNITOU Crude Adjusted Coef. ()
Taidi Y OR P-value OR 95%CI
N =47 N=81 Lower Upper
(36.71%) (63.29%)

myaanldgaiie

haild 10 (50.00) 42 (38.90) Ref. Ref. Ref. Ref. Ref. Ref.

d 10 (50.00) 66 (61.10) 1.71 0.14 1.57 045  5.44 0.45
msanildinTewnamedie 1un ¥a
e lvlnhmanuanuien

13ild 46 (97.90) 74 (91.40) 0.23 0.17 0.08 0.01 1.27 -2.43

d 1 (2.10) 7 (8.60) Ref. Ref. Ref. Ref.  Ref Ref.
STEZNMMIMNUAD I (TIL.)

8 15 (31.90) 22 (27.20) Ref. Ref. Ref. Ref.  Ref. Ref.

>=9 32 (68.10) 59 (72.80) 1.25 0.56 1.38 039  4.92 0.32
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A13197 4-13 (99)

ade 20UINALDINANNITOU Crude Adjusted Coef. ()
i i OR P-value OR 95%CI
N =47 N=81 Lower Upper
(36.71%) (63.29%)
dszIamsmau
szaznalumsiiaun @)
<=5 28 (59.60) 53 (65.40) 1.89 0.24 7.27 0.78 67.87 1.98
6-10 11 (23.40) 20 (24.70) 1.81 0.33 8.13 0.80 82.03 2.09
>=11 8 (17.00) 8(9.90) Ref. Ref. Ref. Ref. Ref. Ref.
NANNUVBINHNNU (T,
1 17 (36.20) 29 (35.80) 0.98 0.96 1.18 0.37 3.74 0.16
2 30 (63.80) 52 (64.20) Ref. Ref. Ref. Ref. Ref. Ref.
sauanuaulafinvae i lotud
(Naawnsilsen)
hliJ'LﬁllJ 7 (14.90) 8(9.90) Ref. Ref. Ref. Ref. Ref. Ref.
Lﬁll 40 (85.10) 73 (90.10) 1.59 0.39 1.53 0.10 22.78 0.42

01



A13197 4-13 (99)

ade 20UINALDINANNITOU Crude Adjusted Coef. ()
i Y OR P-value OR 95%CI
N =47 N=81 Lower Upper
(36.71%) (63.29%)
szauaNuAUlaninvae T lonaai
(Haawnsilsen)
i 9 (19.10) 10(12.30)  Ref. Ref. Ref.  Ref.  Ref.  Ref
i 38 (80.90) 71 (87.70) 0.59 0.30 1.56 0.14 17.12 0.44
QUNYNININMY (PR UVATE)
i 4 (8.50) 13 (16.00) Ref. Ref. Ref. Ref.  Ref. Ref.
i 43 (91.50) 68 (84.00) 0.48 0.23 0.36 0.08  1.64 -1.00
manueadng Wi luilaa:
(mV)
ligaydedianing lad 3 (6.40) 15(18.50)  Ref. Ref. Ref. Ref.  Ref.  Ref.
aaudedianing lad 44 (93.60) 66 (81.50) 0.30 0.06 0.30 0.06  1.49 -1.18

€01



A13197 4-13 (919)

ade 20MINALINANNFOY Crude Adjusted Coef. ()
Yaidi i OR P-value  OR 95%CI
N =47 N=81 Lower Upper
(36.71%) (63.29%)

] a4 A A A
FINIANNANGINHIIOANTIIAN

Q

uoanesoa
Auneud iy 0 (0.00) 2 (2.50) 1.10 0.81 - - - -
ﬁnmgﬁaﬁuﬁaumﬁwm 6 (12.80) 8 (9.90) 99.99 0.99 - - - -
ﬁnmué’a 17 4 (8.50) 11 (13.60) 0.86 0.80 - - - -
ﬁumué’mmﬂﬂw 19U 20 (42.30) 31(38.30) Ref. Ref. Ref. Ref. Ref. Ref.

2 A A A A
ﬂ§N1mﬂ1§ﬂNq51ﬂii’)!ﬂ§®QﬂN

!!i’)ﬁﬂﬂai’)ﬂd
Auanies 13 (27.70) 18(22.20)  Ref. Ref. Ref. Ref.  Ref. Ref.
Wil 1(2.10) 2(2.50) 1.17 0.90 - - - -
2-3 ufeedat 2 (4.30) 9(11.10) 2.63 0.24 - - - -
> 3 ufnedad 14 (29.80) 23(28.40)  0.96 0.93 - - - -

Y01



A13197 4-13 (99)

oda 20UINALDINANNITOU Crude Adjusted Coef. ()
Yaidi i OR P-value  OR 95%CI
N =47 N=81 Lower Upper
(36.71%) (63.29%)

A A A A A
TJ51]1mﬂ]§ﬂ3~l!ﬂ§ﬂﬂﬂulﬂa@!!§‘1u 1

%

UMM (Naaans)

< 150 Haadans 19 (40.40) 20 (24.70) 0.19 0.14 - - -
151-300 Haaans 16 (34.00) 36 (44.40) 0.13 0.06 - - - -
>300 Uadans 1(2.10) 8 (9.90) Ref. Ref. Ref. Ref. Ref. Ref.
HANUDN
Auvuvaouas 1duuy 16 (34.00) 27 (33.30) 1.06 0.89 - - - -
naou lavzuazUsuaIuney 12 (25.50) 20 (24.70) 1.05 0.92 - - - -
UL 5(10.60) 7 (8.60) 0.88 0.85 - - - -
DOALUU 2 (4.30) 8(9.90) 2.52 0.28 - - - -
HAI0oALU 12 (25.50) 19 (23.50) Ref. Ref. Ref. Ref. Ref. Ref.

S0l



A13197 4-13 (99)

oda 20UINALDINANNITOU Crude Adjusted Coef. ()
i Y OR P-value OR 95%CI
N =47 N=81 Lower Upper
(36.71%) (63.29%)

Wanamsamnsesaanaonsli 1

TN (laaans)
<150 Uadans 19 (40.40) 20 (24.70) 0.19 0.14 - - - -
151-300 Uadans 16 (34.00) 36 (44.40) 0.13 0.06 - - - -
>300 Haaans 1(2.10) 8 (9.90) Ref. Ref. Ref. Ref. Ref. Ref.

UNUD
Auvuvaouas 1duuy 16 (34.00) 27 (33.30) 1.06 0.89 - - - -
naoulanzuazUsudIunay 12 (25.50) 20 (24.70) 1.05 0.92 - - - -
L 5(10.60) 7 (8.60) 0.88 0.85 - - - -
ARG 2(4.30) 8(9.90) 2.52 0.28 - - -
HaIDoALLL 12 (25.50) 19 (23.50) Ref. Ref. Ref. Ref. Ref. F

901
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NSC-TISL-TIS 17025

VTISTR  cusmeanoncoss

Request No.  22-60/0511 MTC No. PSL-H 130/60

Certificate of Calibration

Customer : Faculty of Public Health, Burapha University
169 T. Saensuk, A. Mueng, Chonburi
Equipment : Thermo-Hygrometer (Thermal Environment Monitor)
Model /Type : QUESTemp°34
Serial Number : TEP010013
Maker : 3M, QUEST Technologies
Date of Request : 5 May 2017

Date of Calibation : 18 May 2017

This certificate is traceable to International System of Units (SI Units) through Photometry
and Temperature Standards Laboratory, Industrial Metrology and Testing Service Centre,
Thailand Institute of Scientific and Technology Research (TISTR), NSC-ONSC accredited
Calibration No. 0015.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor k =2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated by : Approved byg};, -
7/WV’\1"N‘[( z Q : 3
WF o e
(Ms. Kanjanaphorn Amattirat) '&;‘» a ..-, iwat)
Pirecto J
@w/ﬁ T Photometry and Tem%grﬁliélﬁxds Laboratory
(Ms. Panit Thummasri) Ref.No:  2012260050501725001
Issued Date : 23 May 2017

Page 1 of 4

The results relate only to the items tested or calibrated.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the sovernor of TISTR.

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khione Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumwt Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitexaw.tistrorth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISITIS 17023
CALIBRATION 0015

ATISTR

Request No.  22-60/0511 MTC No. PSL-H 130/60

Description of Unit Under Calibration :

Customer : Faculty of Public Health, Burapha University
Address : 169 T. Saensuk, A. Mueng, Chonburi
Equipment : Thermo-Hygrometer (Thermal Environment Monitor)

Serial Number : TEP010013

Calibration Required : ~ Temperature at 25,.35,40°C
Ambient Condition : Ambient temperature (23 * 3) ¢
Relative humidity (55 £ 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 883/59. '

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :

The certifies the above equipment was calibrated according to procedure no. WI.CP.18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9145-5116-00AA, S/N : 1403041

Adjustments : NONE

Page 2 of 4
PT.

The results relate only to the items tested or calibrated

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

Head Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thalland

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website-www tistr.or.th

Office/Laboratory
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thalland

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

FM.BL.MTC.002 Rev.3
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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NSC TISE TIS 17028
CALRRATION 0015

Results of Calibration :-

Table : Temperature Measurement @ Wet Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°0)
24.8 25.0 -0.2 0.50
349 35.0 -0.1 0.50
40.0 399 0.1 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (*°C)
248 249 -0.1 0.50
349 349 0.0 0.50
40.0 39.8 0.2 0.50

Page 3 of 4

Request No.  22-60/0511 MTC No. PSL-H 130/60

P11

The results relate only to the items tested or calibrated.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mall : sumaleegtistr.or.th
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27TISTR CALIBRATION 8015

Request No.  22-60/ 0511 MTC No. PSL-H 130/60

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°C) (°C) (°C) (£°0)
249 249 0.0 0.50
349 349 0.0 0.50
40.0 39.8 0.2 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate...

Page 4 of 4
®T,

The results relate only to the items tested or calibrated.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpaig@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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CALIBRATION CENTER FOR INDUSTRY, FACULTY OF ENGINEE RING. BURAPHA UNIVERSITY
Sacnsock. Muang, Chonburi 20131, Tel 03839 3913 4.03839 3916, 0 3810 2222 Ext 3329 Fax 0 3839 3915, www cib-buu com
Cert No. CIB17-MC-02022
Page 1 of 2
CERTIFICATE OF CALIBRATION
ELECTRONIC BALANCE
Customer Name : Faculty of Public Health, Burapha University Job No. :NP17-001
Customer Address : 169 Tumbol Seansuk Received Date :25May2017
Amphur Muang, _Chogburi 20000 = Calibrated Date :30May2017
Instrument Description : Dial Balance 2 - Issued Date + 31 May 2017 .
Manufacturer : KOKO ] Issued By : Mass
Model No. 1 PHO1 ___ A o AN _F Metrology Laboratory, CIB
Serial Number t= Calibration Method
Range :0kgto130kg ~_ WiNo. : WI-CAL-MC-02
Resolution 11kg ~ Reference to :UKASLAB14
Condition :GoodOperated .. .
Calibration Standards Used :
Standard Weight Calss M1 5kg 15K689-55 uz §K690<55 30 June 2017
Standard Weig@{)alss M 10 kL 3 10539%55 to I10K_700_-.’35- 30 June7201 7 -
Stapdard Weight CEIES,M1 20 kg 120K701-55 to 120K710-55 30 June 2017

Traceability :
The calibration is traceable to Sl units by reference to national measurement standards
: SPC Calibration Center Co.,Ltd., Thailand (Accreditation No.0087) through the
Certificate No.C02150411.

Environmental Conditions :
The calibration was performed at an ambient temperature of (20 +2) °C with relative humidity at (55 +15) %.
and atmospheric pressure of (1005+10) mbar.

Uncertainty of Measurement :
The estimated uncertainty of measurement is at a confidence level of approximately 95 % (coverage factor, k=2.03).

Checked By : \(\[ 'M&NVW\ . Approved By : _74 ’ W—v
T AL =

Mr. Wissarut Aongsagul . Dr. Anat Deepatana
Person in charge . Authorized Signatory

This calibration certificate may not be reproduced other than in full except with the permission of the Director of Calibration Center
for Industry, Burapha University (CIB).

FR-REP-02-01-02
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CALIBRATION CENTER FOR INDUSTRY, FACULTY OF ENGINEERING, BURAPHA UNIVERSITY

Saensook, Muang. Chonburi 20131, Tel 0 3839 39134,03839 3916, 0 3810 2222 Ext.3329 Fax. 0 3839 3915, www cib buu com

Cert No. ClB17-MC-02022.
Page 2 of 2
RESULT OF CALIBRATION
Result of Calibration
Repeatability
Weight (kg) Standard deviation (kg)
120 0.447
Departure of indication from nominal value Unit: kg
No. Load Mean Indication Correction Uncertainty k
1 0 0.0 0.0 1.7 2.00
2 | 2 | w0 | 10 17 2.00
3 |- 4 390 10 17 2.00
4 60 58.0 20 1.7 2.00
8 s RBY 790 T 17 2.00
3 100 98.0 20 17 2.00
7 120 117.0 3.0 17 2.00
This report will certify of the calibrated equipment only.
End of Certificate

FR-REP-02-01-02




146

. - 4 - -~
duadduinsuinsooladndnsuandaInnssy
l ANIAINSSUAIEANS UNIINYI1ABYSW

CALIBRATION CENTER FOR INDUSTRY, FACULTY OF ENGINEERING, BURAPHA UNIVERSITY

Sacnscok. Muang. Chonbuni 20131, Tel 03839 39134, 03829 3916, 0 3810 2222 Ext 3329 Fax 03839 3915, www cib-buu com

Cert No. CIB17-DC-67001

The calibration is traceable to S units by reference to national measurement standards
: Calibratech Co.,Ltd. (CAL),Thailand (Accreditation No.0030), through the Certificate No.108213-1.

Environmental Conditions :
The calibration was performed at an ambient temperature of (20 + 2) °C with relative humidity at (55 +15) %.

Uncertainty of Measurement :
The estimated uncertainty of measurement is at a confidence level of approximately 95 % (coverage factor, k=2).

Checked By : X\l ‘ \ Approved By : .’4
e W e, X bt . R . .Jjwm

Mr. Wissarut Kongsagul & Dr. Anat Deepatana

Person in charge Authorized Signatory

This calibration certificate may not be reproduced other than in full except with the permission of the Director of Calibration Center
for Industry, Burapha University (CIB).

. Page 1 of 2
CERTIFICATE OF CALIBRATION
HEIGHT RULE
Customer Name : Faculty of Public Health, Burapha University Job No. :NP17-001
Customer Address : 169 Tumbol Seansuk Received Date : 25 May 2017
Amphur Muang, Chonburi 20000 Calibrated Date  : 30 May 2017

Instrument Description : HeightRuler fomte ¢ - Issued Date : 31 May 2017 -
Manufacturer 25 Issued By 2 Dimensiqnzil N
e RS & -t Melobgylshomisn, BB
Serial Number t- Calibration Method
Range :0cmto 200 cm R S WI No. :WI-CAL-DC-67
Resolution t1cm ) ) Reference to :JISB7516:1987
Condition : Good Operated - b
Calibration Standards Used :

Standards Description Code Number  Serial Number Due Date

Steel Ruler 401F 1117-46 30 June 2017
Traceability :

FR-REP-01-12-02
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Saensook, Muang, Chonburi 20131, Tel. 0 3839 39134.03839 3916, 0

FENG

Dnedsysun
INEERING, BURAPHA UNIVERSITY

38102222 Fxt3329 Fax 0 3839 3915, www.cib-buu.com

« - - o g -
quuaaumaumsaouaamd’msuommnnssu
Bnm::‘monssumams’ uUn

CALIBRATION CENTER FOR INDUSTRY, FACULTY OF

Cert No. CIB17-DC-67001

Page 2 of 2
RESULT OF CALIBRATION
Instrumental Error
Unit: cm
Nominal Range Measured Value Correction
200 19.95 & -0,05_
w0 ' 40.00 ) 0.00
60.0 60.00 B - _o.o_o____
I 00 e
w0 | s - 005
1200 EEn. 119.95 |y oo
1400 T 18995 . -0.05 ]
1800 T 18000 0.00
180.0 179.95 - -0.05
200 i 199.95 -0.05
Uncertainty of Measurement 0.1
This report will certify of the calibrated equipment only.
End of Certificate

FR-REP-01-12.02
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e; The Office of Health Service Support Region 6 Chonburi g1 011
Department of Health Service Support Cert. No.: CA-6-60-23211-00007

Comparison Report

Detail : DIGITAL BLOOD PRESSURE ID No. : ABP-PHBUU-01
Manufacturer : BEURER Model : BM-40 Serial No. : 100656662
Client : WNIMEIFEYIN Section:  AniABTIAYNEAT
Jwmiavayi
- '
Room Ambient  Temperature : 23 C (1625 °C) Humidity : 50 %RH (20-85 %RH )
Tested Date : 3/3/2560 Approved Date  3/3/2560

Measurement Method UiUAnuiSaeuifisuiniasianusuladialasnisinuu Oscilometric sva W1-CAL-8P-01 Tagld

o e v Vo - . v, - v e
msmuawﬂlasumsaaumuumnvnmunuﬂmmmgwu warasuiiisumelianvwindoumuiiimun

Standard Used :
Description / Model Manufacture Serial Number Cal Date Cert No.
Non-Invasive Blood Preesur Simulator Model Fluke 2093020 6/9/2559 PRE-60-0028

Measurement Results :

: 3 STD Setting UUC Reading Error Uncertaintty  Ac value
Heciolic. B (mmkg) (mmbg) (o) (+/-mmbg) (?ESI;HQ)
30.0 30.00 0.00 0.70 8.00
80.0 79.33 -0.67 0.97 8.00
100.0 98.33 -1.67 0.97 8.00
STD Setting UUC Reading Error Uncertaintry v
S e (mmtg) (mmbg) (mmHg) (+/-mmbg) Acﬁfﬁfmifue
60.0 58.67 -1.33 1.90 8.00
120.0 117.67 -2.33 0.97 8.00
150.0 151.00 1.00 2.12 8.00
Heart Rate STD Setting UUC Reading Error Uncertaintry Accept value
(BPM) (BPM) (BPM) (+/-BPM) (+/-BPM)
60.0 60.00 0.00 0.58 2.00
80.0 80.00 0.00 0.58 2.00
120.0 120.00 0.00 0.58 2.00

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor
k = 2, Providing a level of confidence of approximately 95%

Tested by : g\ Approved by : %"?

(wehdans dalu) (wwygte ywstidiang )
wgrnliihdungnu whnguimnssumaunmg

Comment: This report certifies the Comparison results as of the date, the location and the conditions of calibrate only

76 Moo 5 Angsila - Bangsan Rd. Tambon Angsila, Amphoe Mueang, Chonburi Tel. 0-3839-7233 Fax.0-3839-7233
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The Office of Health Service Support Region 6 Chonburi

‘. Department of Health Service Support Cert. No.: CA-6-60-23211-00008

Page 10of 1

Certificate of Calibration

Detail : PATIENT THERMOMETER ID No. : EIT-PHBUU-01
Manufacturer : BEURER Model : FT78 Serial No. : 100696887
Client : wnivendsysn Section :  AniANTITMFUFNERS
Jminvayi
Room Ambient : Temperature : 23 C (1525 "C) Humidity : 50 %RH (20-85 %RH )
Cal Date :  3/3/2560 Approved Date : 3/3/2560

Measurement Method UfURnmisasuifivuThermometer sa W1-CAL-TM-01 TaolinFoatiotnnlssumsasuiiivuain
whsnuildnasgukarasuiivumelianmrndounuitmun
Standard Used :

Description / Model Manufacture Serial Number Cal Date Cert No.
Digital Thermometer Model 1521 Hart A36769 18/9/2559 TM-60-0003

Measurement Results :

UUC Setting STD Reading Emror Uncertainty Accept value
(Celsius) (Celsius) (Celsius) (Celsius) (+/-Celsius)
35.467 35.500 -0.033 0.060 0.50
37.000 36.999 0.001 0.060 0.50
39.000 39.000 -0.001 0.060 0.50

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor
k = 2, Providing a level of confidence of approximately 95%

—= %
Tested by : ..... Approved by : ..)

(wieidans Talu) (woygydy ywstiiana )

yiwgnliitunganu Wamhingsimnssmsumg

Comment; This report certifies the calibrate results as of the date, the location and the conditions of calibrate only.
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