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This study was a cross-sectional descriptive study. The objectives were to study situation
analyses of occupational health and environmental health laboratory accreditation in Thailand, factors related
to laboratory accreditation and the strengths and weaknesses of laboratory accreditation. Data was collected
between May 2000 and January 2001. Questionnaires were sent to chiefs of 415 occupational health or
environmental health laboratory units in Thailand. Response rate was 54.5 percents. The other qualitative
component was semi-structured in-depth interview with 6 accredited laboratory unit's chiefs. Statistics used
were percents, means, standard deviation, Chi-square test and Wilcoxon Rank Sum test .

Forty two point nine percents of the returned questionnaires were from occupational health and
environmental health laboratories. The environmental health laboratories were the majority (45.1 percents).
The second was occupational health laboratory units (19.9 percents). The private sector was 53.4 percents
and most of laboratory units were located outside hospital (71.9 percents). Most of the sites were in BKK and
its vicinity (42.7 percents). The majority of personnel had a bachelor degree. There were 102 environmental
health laboratories, most of them were private and located outside hospitals. Twelve units of environmental
health laboratories were accredited (11.8 percents) and conducted ISO 9002 system. There were 45
occupational health laboratories, most of them were under the Ministry of Public Health. Occupational health
laboratories were accredited 12 units (26.7 percents) and conducted 1SO 9002 system. There were 31
occupational and environmental health laboratories, most of them were under the Ministry of Public Health
and located outside hospitals. - Occupational and environmental health laboratories were accredited 8 units
(25.8 percents) and conducted ISO/IEC Guide 25/17025. Factors affecting laboratory accreditation were
number of total personnel, number of personnel with bachelor degree and number of personnel with below
bachelor degree (p<0.001). Semi-structured’ in-depth 'interview ‘revealed" that the important factors of
laboratory accreditation were awareness of laboratory personnel, support from top management of those
organizations and adequate budgets.

This study might be useful as part of the input of guideline for supporting accreditation

of laboratory units.
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1. Test Facility, Organization-and Personnel

Quality Assurance Program
Facilities
Apparatus, Material and Reagents
Test System
Test and Reference Items

Standard Operating Procedures

© N o g b~ w0 N

Performance of Study
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9. Reporting of Study Results
10.Storage and Retention of Records and Materials
2.2) Good Laboratory Practice for Non-clinical Laboratory Studies 284US-FDA Uszina
o a 3 o . Y o o v o dald? dl VR4
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Subpart A General Provisions

Subpart B Organization and Personnel

Subpart C Facilities

Subpart D Equipment

Subpart E Testing Facility Operation

Subpart F Test and Control Articles

Subpart G Protocol and Conduct of a Non Clinical Laboratory Study
Subpart H-| (Reserved)

Subpart J Records and Reports

Subpart K Disqualification of Testing Facilities
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dafi1MuAF19 229970 1SO 9001-9003 HAal (BniduLNesIanIe? ISO 9000 series Ay
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Management Responsibility

Quality System

Contract review

Design control

Purchasing

Purchaser supplied product

Product identification and traceability
Process control

Inspection and testing
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AUl 3 dayanEanUANENNLATANNETNITO I UNITATIAIATIZ

FN5197 4.11 uaAITIUIUTIRe RN uasduawsnethedet] SuumlsznmmsnsaaRinszi

L o a1Tnenlt &
ATIRUNNEY GNRIEIRREY 2 o EIN
AWIARDN
Ussinnmangaaiingnzi UM | NI | U | U | U | DU | e | Ao
(Whe) | (test/ | (i) | (test/ | (k) | (test/ |  (wk) (test/
N wikvTl) Wwikl) Wwikvl)
Acetone 1 10.0 = = - - 1 10
Acidity - - (o | ==elste) - - 6 195.3
Alcohol 15 ShfE - = 51 198.0 20 119.7
Alkalinity i - 11 693.2 - - 11 693.2
Aluminium (Al) 4 o 2 | 1450.0 - - 2 1450.0
Ammonia Nitrogen 3 E 4 112250 1 200.0 5 1020.0
Amphetamine 5| 1032 - - 1 700.0 6 203
Arsenic (As) - - 4 | 1700.0 4| 9525 8 1326.5
Barium (Ba) - - 4 | 9513 - - 4 951.3
Barometric pressure - - 1 69.0 - - 1 69.0
Benzene ) 416.0 1 20.0 - - 2 218.0
BOD (Biological Oxygen Demand) - - 46 | 4824 6 | 2387.0 52 702.2
BTX (Benzene Toluene Xylene) 1 50.0 - - - - 1 50.0
Cadmium (Cd) 1 300.0 12 9559 51 1612.0 18 1101.8
Calcium (Ca) - - 6| 9385 - - 6 938.5
Calciumion (Ca”) - - 1 301.0 - - 1 301.0
Carbon monoxide (CO) 1 100 511200 - - 6 102.0
Formaldehyde - - 3 | 333.7 1.1.20000 4 5250.8
COD (Chemical Oxygen Demand) - - 4 5745 3| 166.0 44 546.7
Chloride (Cl) - - 16 | 9399 11 1200.0 17 955.2
Cholinesterase 2 6.5 - - 3 50.7 5 334
Chromium (Cr) - - 11 | 10189 4| 20125 15 1283.9
Coliform - - 6 | 1112.8 41 9825 10 1060.8
Conductivity - - 19 | 13823 2 | 1400.0 21 1384.0
Copper (Cu) 4 353 14 927.9 5| 1656.6 9 23794
Cyanide (CN) 1 50.0 3| 6337 11 20000 5 4390.0
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AN99fl 4.11 (Aa)

L T eNTeUNE &
ANTIRLNNE ANIRIEAGEY - ety
GNRIEIRREN
Ussn1emmavieaed | Guou | dwou | Swou | dwou | dnew | dneu | o | sou
() (test/ | (Wk) (test/ | (Wk) (test/ (L) (test/
una)) una)) ) wwia/t)
Dissolved Oxygen - - 14 | 3405 1 300 15 3199
Dissolved Solid - - 19 | 826.8 2 1 1010.0 21 844.3
Dust - - 7 1510 1] 1000.0 8 257.3
E-coli - - 57 7 0 - - 1 577.0
Ethylene - - 1 27.0 - - 1 270
Ferrous (Fe) 2 | 12250 140 2 3| 26333 19 1076.7
Fluoride (FI) - - 7 | 10317 2 | 1400.0 9 1113.6
Gas - - 1 51.0 - - 1 51.0
Hydrogen Sulfide (H,S) - - 3| 8037 - - 3 803.7
Mercury (Hg) - - 5| 1430.2 1| 2000.0 6 1525.3
Hippuric Mandelic Acid 9 | 2371.9 - 3 3 80.0 12 195.3
Lead (Pb) in blood 23 96 - - 16| 2129 39 667.3
Methyl Hippuric Acid 1 200.0 = - 1 20.0 2 121.5
MLSS - - 3| 3017 - - 3 301.7
Manganese (Mn) 1 175.0 1 767.9 51 1612.0 17 982.8
Morphine 3 73.3 = = ¢ - 3 73.3
Nickel (Ni) - - 7113329 2| 3300.0 9 1770.1
Nitrogen Nitrate - - 5 | 1096.8 - - 5 1096.8
Nitrogen Nitrite t - 3 4713 % - 3 471.3
Nitrogen Oxide - - 8 | 1433 = - 8 143.3
Nitrate - - 5] 6402 2 |.1400.0 7 8574
Oxygen/ Carbondioxide - - 1 270 - : 1 270
Oiland Grease - - - - 2 61.0 2 61.0
Opiate 21 1100 - - - - 2 110.0
Organochlorine Pesticides 2 15.0 3 | 1083.7 6 | 2307.7 11 1557.1
Particulate Matter - - 1] 5020 1] 100.0 2 3015
pH of water - - 51 | 1398.0 3| 1340.0 54 1394.8
Phenol - - 3] 3363 1| 20000 4| 52525
Phosphate - - 7| 4587 - - 7 458.7
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An919fl 4.11 (Aia)

L T e T0uITE &
ANTIDLNNE ANIPNAN 2 o FIEN
ALINNDN
Usznemmades et | Guou | duow | smow | Swou | A | swou AU | N
(WN) | (test/ (WN) | (test/ (WR) | (test/wh/ | (Wk) (test/
uvat)) una)) 1) wiia/t)

Phosphorus - - 3 4737 - - 3| 4737
PM10 - - 5 136.8 2 150.0 7| 1407
Phosphate ion - - 1 501.0 - - 1 501.0
Potassium of water sample - - 2 534.0 - - 2 534.0
Relative Humidity - - 1 70.0 - - 1 70.0
Settleable solids - - 5 953.0 2| 15025.0 7| 49737
Silica Low range £ ; 4 843.8 - - 4| 8438
Sulfurdioxide (SO,) - - % 146.1 - - 7| 146.1
Sodium (Na) - - 3 483.7 - - 3| 4837
Sulfate (SO,) - - 13 682.2 2 1400.0 15| 7780
Sulfide (S) - - 5 774.6 1 50.0 6| 6540
SV30 E i 2 2185 - - 2 2185
Temperature - - i/ 138.7 - - 7 138.7
TKN - - 12 398.7 1 50.0 13 3719
TOC - - 5 175.8 = - 5| 1758
Toluene 1 215.0 = = 1 20.0 2 118.5
TDS (Total Dissolved Solids) - - 19 1741 3 10933.3 22 | 20731
Total Hardness - - 21 10159 2 1400.0 23 | 10493
Total Solids v = 10 243.3 3 10540 13 | 26195
Total Suspended Solid - - 51 465.6 4 8305.0 55| 1035.7
TPC - - 1 609.0 - - 1] 609.0
Trichloroacetic acid 1 200.0 - - - ¥ 1 200.0
Trihalomethane - - - - 1 20.0 1 20.0
Turbidity - - 16 701.9 2 1400.0 18| 7795
Urine Methamphetamine 6 2811 - - 3 4500.0 9| 1687.7
screen

Urine Paraquat screen 1 40 - - 1 30.0 2 17.0
Vapour - - 2 260.5 - - 2| 2605
VFA - - 2 7575 - - 2 7575
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An919fl 4.11 (Aia)

L T aNTeUNE &
NN Aundau s, 294
fAundau
Ussmnemsaieaed | duou | dwou | dwou | dnau | o | dmow | Ao | A
() (test/ | (Wk) (test/ | (Wk) (test/ (L) (test/
una)) una)) wwia/t)) wiia/t))
Vinyl Chloride - - 1] 440 - - 1 44.0
Wind direction - \ 2| 440 1] 7000 3| 2630
Wind speed 5 \ 2| 440 1] 7000 3| 2630
Xylene 1| 3050 ; " 1 20.0 2| 1635
Zinc (Zn) 3] 693 12| 756.0 6| 1470.3 21| 8620
Heat - / 2| 715 - - 2 715
Cesium / - 1] 1010 - - 11 1010
Pb-210 / - 1] 2010 - - 11 2010
bl FEGITENT y - 1| 3951.0 - - 1] 39510
Plutonium-239,240 y g 1] 2010 - - 11 2010
¢t 3 | 31000 ! - 1| 6000 4| 24750
glaitlen wasnaEe / & 1| 2000 - - 1| 2000
SRR - : 1| 4000 - - 1] 4000
F@wsn 2 ! 1| 5000 - - 1| 5000
Radium-226 : . 1] 1500 ] - 1] 1500
AROUAELIN-0 - - 1| 1000 ) - 1| 1000
Noise - . 3| 2627 1| 15000 4| 5723
%X - - 1] 19700 1| 4000 2| 11860
Pb luan e ¢ . 1 800 5 |1520 6| 1400
Magnesium (Mg) - - 2 | 1095 - - 2 109.5
Salinity - - 1] 320 - - 1 320
TSP (Particulate) - 4 5| 1634 1] 2000 6| 1695
Silver (Ag) - - 1] 2000 - - 1] 2000
Chlorine - - 5| 3828 1 50.0 6| 3275
Mg” - - 1| 3000 - - 1| 3000
Na" - - 2 | 16505 - - 2| 16505
K’ - - 2 | 16505 - - 2| 16505
o - - 1] 3000 - - 1] 3000
so,” - - 1] 3000 - - 1] 3000
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An919fl 4.11 (Aia)

L T aNTeUNE &
278U NG - ety
ALIARDN
Ussrmnemsnaieaed | duou | dwou | dwou | dwaw | o | dmow | Ao | A
() (test/ | (Wk) (test/ | (Wk) (test/ (L) (test/
una)) una)) ) wiia/t))
Asinurine 1 150.0 - - 1 600.0 2 375.0
Asinair - - 1 80.0 - - 1 80.0
Dust lufivnens - . 2| 7185 - - 2 785
MLVSS - - 3 |1755.0 - - 3| 17550
Dust Tuwissenne - - 1. 2420 - - 1| 2420
anwih Ifhaimng - / 1] 240 - - 1 240
K-40 7 - 1 100.0 - - 1 100.0
Acid mist 7 + 1 80.0 - - 1 80.0
Pb in water 4 - 9| 11844 2| 1450.0 11 1232.8
Fecal Coliform Bacteria 7 - 3| 1633.7 3| 1300.0 6| 14170
Mandelic 6 149.5 - E 2 20.0 8 174
Styrene 1 201.0 - - - - 1 201.0
Heavy Metals 2 700.0 13 | 11451 6 488.3 21 9151
Selenium - - 2 | 1800.5 11 2000.0 3| 18673
Fixed Volatile Solids - = 1 200.0 . - 1 200.0
Tin (Sn) - - 1 | 2500.0 - - 11 2500.0
Air Emission - = 1 52.0 - - 1 52.0
Solvent 1] 2000.0 - - 4 350.0 5 680.4
|dentify NI Liazen 1 300.0 i = 3 276.7 4 283.0
HQ lwrsesdnen 1177100 - - 1|~ 3000 2| 1560
(AEPrANEL - - - - 3 113.3 3 113.3

dl 1 4 a ua =) o 4 a ua 9:/ ¥
AINANPI9 4.1 Wug HeadfiiRinisendaeunde uardesdjiRnnea 2 du aamnsn
F399@NIAZN AR WNINTIgA AU 23 Wia Az 15 wimNaAL HesUfiiRnisRuandan

Au30RI9aA1ANITuNIA-N THNNNTIgR A1 51 U LAZANIRRETDIAIUINRIAIATIAFE

=

viastfjiiAnne 1w 1 U qeqe Aa 20,000 Aaetine 1Hun Formaldehyde, Cyanide waz Phenol

a
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A919% 4.12 379U F88AT (column %) 1847HA Test AMuANEUzaeviasl RN Tun19mI99

PIGEREAY]
. - a132aUNNE Awanaan @:m'amf u & 39
AMUIUTDITUR Test fwnaau

AL Fepar  [NWAUN FREAT  ATudU Femar  ANWau Feaa
1-10 30 100 59 79.7 23 88.5 112 86.2
11-20 0 0 6 8.1 0 0 6 4.6
21-30 0 0 2 2.7 2 2.7 4 7.7
> 30 0 0 7 9.5 1 3.8 8 6.2
EREN 30 100 74 100.0 26 100.0 130 100.0

T
o al

IS a ' 3 a 4 1 ]
BB N‘M‘ﬂ\iﬂ{]'i_lElﬂ’WTVlISJVI@U”H@HZQHWTM?Q@QLV’]?’]?Sﬁ 48 LN 271 178 LW

o o 4 AN, Y o
ANANTIN 4.12 WUd Gl a4 Test Nmgaaluiesdfiiinag dawlwnginnismsas
Amsnzviaglutgad 1-10 Test Mauaw 112 wis feeay 86.1 Hiiiewiatlrifing 8 wishvianis

M3729LA372H 11NN31 30 Test

o o ]

al A 9 a oa = a e o a oa =
M990 4.13 LL@@\T?qﬁﬁ]@W@\‘iﬂﬂumﬂqﬁ“ﬂ i fJ’ﬂEI’N’JLﬂﬁ?’]zﬁmﬂwmﬂgummi@u N1 11

o o

UFL
sedavaslfiinnig drusuviasl fiiRnsidslinga (ui)

TR NeNUNATINNT LA 18
A0 TUINANENANANTANENTIURY 18
BRIA CO.,LTD 15
NINANYIANAATLTNNT 12
United Analyst Engineering CO. 10
frifnewifudeuanden nsueuns 10
TPNNUNAATINT 7
IQA Norwest Lab Co., Ltd. 4
UIENUIUA 68 ual ann 4
SGS Thailand 4
Analytical Laboratory Service Co., Ltd. 4
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= < ! 4 a ua 9:/ ] i:’ S @ o 1 4
ANANINTN 4.13 aziiiudnluriesdiRnisiae 11 wisll Insfudieteanniies
UfiFnstuninma Inedlsmenunanusun ey aniuddeinaraniaisiougy fuain
> 2 om = = - i~ = Y PN = 2o o X =
Vel iRn1saUNINIRIAEY Nnfige Ae 18 wi (Mesdf)iRnsaulunnsidaaiell vuneda
vesdJiRntssuedseudeuasAsuondaninti)  dazuansdedniesdfiRniamani Jan

ANINATNNTY LAZANNMAINVANEURINNIATIAILATIZHFTUBN TR NN LAZRILIAR N

daui 4 dayanadnunIssusasAnMIWRasl HimRng

©

[%

TunnsAneaanl HeelfuRntsnlasunisiusasnninan viune e FeedljriRnisnlazy
nsfusasanesAnsneuening I svuulssiugnnIn ISO/IEC Guide 25, ISO/IEC 17025 ISO

9000 series, HA uazn17l@5UN195U389A0daN19Ue BazHawlaaaansiananAansn1sunne

a o o o a oa = o ] a aa
A1519N 4.14 LAAY UL 78S (row %) m@ﬂu@ﬂﬂ{]umﬂqﬁ‘slul,ﬁ'@\?ﬂ’]ﬁ‘?‘]_lﬁ"ﬂﬂQMJ’]’]WWQﬂQUWﬂq?

Lildeduses  efpzuinemitums  18%unnsiuses 993
ﬁ'@gaﬁ"ﬂﬂ ATUNIN(n=105) (n=42) ADUNIN (n=30) (n=177)
MOU PEAY WMWY EAT U Seeas NI
1. ANHUCTRINNIATIRILATIEN
8139813 19 122 14 3141 12 .7 45
"3\1 WIARN 73 =y 16 158 12 119 101*
andreunifuazAnnden B3 419 2 387 6 194 31
2. Uszinnuineanu
9NN9 4 573 5 305 10 122 82"
LONT1 B (611 17 179 D 211 %
3. aneouzviasdfiiRnng
ﬁ%@gmmwmm@ 2. 480 6 320 10 200 50
ildmaetlulsmenya 8l 638 % 205 20 15.7 127
4. qpnufisa
NN 38 50.7 22 29.3 15 20.0 75
NANANY 37 685 11 20.4 6 1.1 54
nmAwmila 10 588 4 235 3 17.6 17
nale 9 563 4 25 3 18.8 16
manziuaeni@samile 11 733 1 6.7 3 20.0 15
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AN919R 4.14 (sia)

Tildaaduses  efpzwiemiiume  19%unisfuses 993
ﬁ’agaﬁ"ﬂﬂ ADANIN(N=105) (n=42) ADANIN (n=30) (n=177)
MO AT MU EAT MWW Seas NI

SRR
NITNINAIT1TUGT 28 528 17 32.1 8 15.1 53
naenseananAanfmalulad « 3 75 1 25.0 0 0 4
NUNNUNINYAE 10 71.4 3 21.4 1 71 14
NIV NI AR IRANNIRIAN 1 100.0 0 0 0 0 1
NIENTWNMNA NBLAZ NN, 3 500 /i 33.3 1 16.7 6
nezneNnanluu 1 50.0 1 50.0 0 0 2
neENIINERTLAZaunIl 1 50.0 1 50.0 0 0 2
ADTUNLNLNALANTL 3 214 3 214 8 57.1 14
viesdfRnTsienTu 55 B7.9 14 17.3 12 14.8 81

e : sestiRnsluineudeyansiusesnninin 1 us

AMNANIWA 4. 140eefiRmsn lisUnNsiLse s Nnge AU TeedfjiRnns
8192 Fetaz 26.7 uastiangane Hesl uRnisAudunanden Feaas 11.9 vesdfjiFnis
Tumdsznwenty Feaas 21.1 9annd109ns Bazdumbsanuisieglulsmeiuna feaay 20
wnndlldseeglulsanenuna  alfinnsmaserunganng uaznipnzdueeni@aamiia i
¢ e 4y S y
Funisfuseanniign fesar 20 wanndanaaw) lAsunisiusesiiesiign AeniAnany Feuas

11.1 APIBIANUNNLARLNTY [HFLN193LIBININTER Faeaz 57.1

=i ° v o a om A ve o °
A19149N 4.15 LAAY AUU TR81aZ(column %) m@ﬂ‘ﬂ‘ﬂﬁjﬂumnq?V]imﬁ'Uﬂq??U?‘ﬂQ@‘MﬂqW [ILLUN

ANsTLILLse i nnaNd I Tl 84w AT AN HAIZN19RTIARATIEI

F2UULTEAUANINN a0T0auNE dalanden | emeniksRclinge 993
AU Fatar  Auau Fasay AUIU Fatipr  Anuau Feuar
ISO17025/ Guide 25 2 16.7 4 33.3 4 66.7 10 33.3
ISO 9000 series 10 833 6 50.0 2 33.3 18 60.0
A1 0 0 2 167 0 0 2 67
T 12 100 12 100 6 100 30 100
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anPNaed 415 nudadestfEned ldFunisiusesnnnInd L 30 usks
doulunyldfsruvisziunninin s 1ISO 9000 series Faaay 60 savasnLiu 1ISO 17025/ Guide
25 uitistlfiAn1sendreunilauasurnden daulun)ld 1SO 17025/ Guide 25 Sasin 66.7

daudu lllfeydestuinlaziunmunin uslsifayadnldunisfusesnnnm
AN NIENINGAAMNTIN T Wit waznglFFunssusespmunnlnendu PT fudiineundlafaunn-

A2N NINDUNNE NTENTINAITITOURT 1 Wi

A1SN 4.16 emetieat RN liEUNNITLIRIAININ AUl 30 W ANANEOIENIRIIA

plGEa]

anTauTe (n=12) Rundan (n=12) aFnaunsTtLazAunndan (n=6)
1. AIN.GUA 1. 9 (ANKAAINITH) 1. @uﬁ@mﬁa?ﬁlmqmé’@umm 1
2. A9N.E92A" 2. guifarnfodsnndenian 12 2. fan.sewuniy

3. TW.NPNMWATALREL 3. IQA Norwest Lab Co., Ltd. 3. Aan.fiwnylan

4. sWAgeEgF 4. asmingladu A7nm 4. A9N.A5

5. sy nt 5. SGS Thailand Co.,Ltd. 5. 3. dealudanu

6. IN.LtE Y 6. USHIRAINIINETUMAZININ 6. United Analyst and

N Engineering Co., Ltd.

7. IWANHNIEYFIMUNGIUAT - 7. s (urAes) na

8. sw.dlsennsunne 8. LHMENUARLSEYE (T anTin
9. 9.1N39110F TrE1B9 9. Uit nelaailudanin
10. IW.ATINEILNA 10. 13 vy @ @15 71 Arim
a a v a aa &, 0 o
11, IWNUINT WATIITAN. . 1. 15N lea2aalnsedain
12. BRIA Co., Ltd. 12, ABENUTNTUASINWN AN RINFAIAREN A11TR

A = o o
UNILLUB : AN, AB AUEIINEAIARTNITUANE
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A5 4.17 uan s Faeas wesdfjiimnnsnidlu Proficiency Testing Provider (PT provider)

. R . \flu PT provider laitTlu PT provider
ANBULNITATIAIATIZN - - - _
1MUY fasa U fasa

aMTaule (n=45)

717N 0 0 30 66.7

LANTL 0 0 15 33.3
Fauanden (n=100)*

279N"T 2 66.7 24 24.7

LANTL 1 orors) 73 75.3
arfneniiasAuRAEen (1=30)"

27N"3 3 100.0 21 77.8

LANTL 0 0 6 22.2
79U (n=175) 6 100.0 169 100.0

waneivg : * vealfiRnasldlideya 2 wis — viesdfumEnaslalideyas 1 uka

Y a

RINANI9H 4.17 HesulfiRnnsiily Proficiency Testing Provider (muneliailuguan

specimen {aN13911 PT)Aua% 6 Wil iurieqdfiiAnasfawanden 109idaesanig 2 i a9

l@nTu 1wk uastieslfjimnnsentitenndtuasdeuanaan 3 wi Tuilureaneusanisiaun

AN5199 4.18 seTeviestfiRnTs uazltsunsuiniili Proficiency Testing Provider 9131 6 Wi

sefawaslFiidng Falsunsu FTUIUANTN
(W1449)
1 fneineunsiefaudaden nsuenil MEQQELmiﬁzﬁQMﬂﬁwﬁqLLf;m’i@u 16
2. 40N TUASEANYIAARTA1 50 T0UL Y pziinluiden 16
3. AudIneNANERINILANE AR5 NAFALNNINANEN LUIRY PR 6
4. U3 lneloaiud a1dn Lab correlation gas 6
Lab correlation water 6
Lab correlation oil 6
5.18981 398U N NTNaUNIE pzialuanna 30
Organic Solvent Metabolite in Urine 25

6. &1tineutlsnnnuiedud (nesall ) anariuimi@nnnIg 3
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A1SI9N 419 wand AU Ferar tealuFnislunsdusin@naeniisuainndiuigy ax

ANBEUTNIIAIVIRIATIEH

3 R . . - . ANTIDUIN&
ngilududn&auLnay ANTIAUINEY RILIARAN - . 593
RAILIARDN
AMNTEIUIRY _ _ _ _ _ _ _

'5’114’314! TRENS QATUIU TRENS QATUIU TRENS ATUIU TRENT

Tutlszina K1 919 15 625 19 76 63 79.1

ANNLUseing 1 27 5 208 1 4 7 8.1

TutsznAnazmnailszmne 2 54 4 16.7 5 20 1 128

T ST 100 24 100 ) 100 &6 100

wnee : el juRnisi ineudeyanisiuan@nae uinaumNgI1Iny 92 U AN 178 v

ANANTN 4.19

venlgriRnasdeuluaflunidszinnaeanisnasadias iy

anTnaauinauAnNdiululszmd feaaz 79.1 savasnne Wuanndnielulszmauas

Analssnd Sasay 12.8

doun 5 wWiauauanuwanaAeeInslasunissusasiasl iR lunuagausdg

NTUASLANTY FTUIULARINTINUUAAINIANISANEY ITUIULARINTIAUNA [ITUIUNIS

. - )
NAFALADL ADTUNHI

v a o
wasljimnis

o

Tudquilfawlsdass Aa

® e INLBIREILNIRANTIH 2 MiaeNU Ag 999013 UATIeNTY

e v a e = Qs
ansuzuadlfinnis waznisiyaaInsseaulFynyanly

® JAinIANE WAz uanzesyaansluiesliAnslaautiaiu 4 szdu Ae

WBryeyien Utyeyrin dsoueyass wazmnnanfaonms

® ANUIUYAAINITINUNA

® UIUNIIMAZDLFDT]

® ADUNAIIENA

AnwauzviesdiAnag

o A Yo o 4 a A
Aalleniu Af ﬂ’]ﬂ‘vl,ﬂﬁ“i_lﬂﬁ‘iﬁ“i_lﬂ‘ﬂxi@MﬂW‘Wﬂ‘NﬂQUMﬂ'}?

InenindaulsdaszunageuieulanisuanuaadlulAsln®  (Nomal  distibution)

Ineild Kolmogorov-Smirnov Test wudninsuanuaalulmalidn® (nantmagevuandldlunna
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kan) a9ld Wilcoxon Rank Sum Test wlsauiiieuAn Mean Rank 289siautlssn fungusows
8497 AD ATUIUYARINIAIUUNATNGENITANEN ﬁﬁmuummmﬁwm AUIUNINAFELG DT
wazld Chi-square Test TuniafFauiisuauLanffareesauwlsny ﬁun@juﬁquﬂiﬁmzﬁ@
My AR Anwouzieeljifnig  waznisiyaanesziulEynyenluiesdimnag

nanTTFaUeUAaLanalun1919n 4.20 -21

AT 4.20  msnfsauifisuanuuansnaaesnislaiuuas i laFuntsfusestiesdjimnnaiuy

AUIUNNINAFBLET AUIUYARINITINLA UAZANUIULARINIATHNYNIIANE

o p - Mean Rank

Aanlsmsausney n L m— - p-value**
Tasunssusass  bulasunissusasy

RNUILNINARDL [ﬂl‘ﬂﬂ 178 84.12 90.59 0.526

NUIUYARNITIUNA 177 118.62 82.96  0.001*

ANUIULAAINIANHYENTANEA

stynien 177 85.98 89.62 05

Boynnn 177 92.05 88.38  0.691
Wsnyoynsis 177 126.27 81.39  0.001*
sndneyeynss 177 109.47 84.82  0.015*

dAnymads (p<0.01) **Wilcoxon Rank Sum Test

ANANPRT 4.20 WUdIRUIUYAAINS TutestfiRnashlAFuuaslaldnisiuses
AR NUANFNSTY Tned Mean Rank 2893119 UyARINIenan lesl fiRn s le funisiuses

A dl ' 3 2’/ 2 a va dl M Yo [
ATUNTN AR 118.62 GNN1NNAN mmuﬁ_qlﬁmmmumhumﬂgummiwimimumﬁmﬂmmmw

o O o aa

B 82.96 aENNNEAATYNNATA (p<0.01) wATLHEFHLIAEIATUIUYAAINIANNYMNIIANEN

o

T el JuEnsnldsuuas I lAsunsiusesnninin wudaiipanuuansneiu Twsnuauyaaingy

o o

N a = o a o . a | A aa
NQWﬂ’]ﬁ‘ﬁﬂ‘iﬂqﬁ':ﬂUlﬁﬂJﬂ&mmﬁ‘ LL@xmqﬂqqﬂ?‘ﬁqu[}’]? ﬂﬂq\ﬁﬂuﬁl@qﬁf}’mqﬂﬂﬂm (p<OO’I)

q
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A9 4.21 Manfrufisuanuusnsinsaesnsiiuuasildiunsiuse el fumnieiu dsznm

. N2 o v 2 om 0y 2 am e o
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