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Guidelines to develop medical laboratory, Ministry of Public Health, to the quality systems
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Background: Medical laboratory services are key components of public health systems as they are essential for
detection, treatment, and prevention of disease of public health services. Therefore, accurate and reliable medical
laboratory should be available in every country. Accreditation of medical laboratory is one mean to promote quality

laboratory services.

Objective: To present the status of accredited medical laboratory, to investigate factors influencing level of quality
systems assessment and to build guidelines for developing medical laboratory, Ministry of Public Health to the

quality systems.

Material and methods: Ninety subjects were recruited by multi-stage sampling. The questionnaire was developed
and measurement of the influencing of factors, validity and reliability testing, was done. Data analysis was presented

in term of mean, standard deviation, percentage and multiple regression analysis.

Results: The results showed that 52.2% out of 90 medical laboratories were accredited. Factors influenced (R?)
level of quality systems assessment (p<0.05) were (1) policy and resource for medical laboratory quality management
system (61.6%); the most important factor was lacking of essential equipment (beta = -0.585) followed by quality
management system review (beta=0.497) and human resource (full time equivalent; FTE) (beta=0.454),
respectively, (2) accommodation and environmental conditions (55.7%); the most important factor was the
evaluation of medical laboratory safety checklist (beta= 0.625) followed by space allocated for the performance
(beta=0.254), (3) essential equipment (45.5%); the most important factor was the quality and ready to use of
essential equipment (beta=0.468) followed by calibration of equipment (beta=0.372), (4) medical laboratory quality
development network (26.0%); the regional internal audit was important (beta=0.518), (5) medical laboratory unit
in remote area (24.5%); the distance between medical laboratory unit and provincial public health office was important
(beta=-0.503), (6) medical laboratory personnel (21.3%); the continuing education and professional development
was important (beta=0.471), and (7) personnel attitudes toward medical laboratory quality system (15.0%) was

important (beta=0.400)
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Conclusion: According to guidelines for developing of the medical laboratory, Ministry of Public Health to
quality systems, the study indicated 3 main challenges. They were 1) policy and resource for medical laboratory
quality management system, 2) accommodation and environmental conditions, and 3) essential equipment,
respectively. In addition, based on the findings, 4 recommendations were proposed including 1) medical laboratory
quality development network, 2) medical laboratory unit in remote area, 3) medical laboratory personnel, and 4)
personnel attitudes toward medical laboratory quality system, respectively.

Bull Chiang Mai Assoc Med Sci 2016; 49(2): 227-235. Doi: 10.14456/jams.2016.21

Keywords: Medical laboratory, medical laboratory quality systems, quality system accreditation, medical laboratory

quality development network

unAAea

unin: Nuneliamaunngianusmadansenaitees snw wsstasninlan wanmavihgaugd i ldsunisiisas
NaIuaIH s lilaiumyiisasnuszuugunwiNalsziigmnwransaTIleTzihilinnugndas
\iatiole

Janiszava: iNefnmdayadugmmnusznasuiesl judnislulagsu Sndwavesltbidnadeszauazuun
MItinnaIussl JUanmmmaunngd uazmummuannwnaianuwng SNanEnTNmmMINg
IWldsumsiusasmuszuugmnn

25ms: sjmﬁaﬂmumﬂﬁﬂmmwwﬁ éf”\‘iﬁ'ﬂm:mwmmimqm FIUI% 90 WY LULRALTUADU FIILULFILON
Lﬁasl,ﬁvl,ﬁiagaﬁugmuam"ﬂSﬂﬁwamawﬁLuJi ATIIFOLANNUNEIATIAEANUTONY LNUTILTINWLUFLINY 3Lmﬁ:ﬁ=ﬁa§a
I@ﬂsl,%mﬂﬁﬂmﬁLﬂiﬂ:ﬁmmnmam‘fmwvg

HAN13398: NWNARANTIWNNG SINANIZNTNETIIUNGY ﬁgn@mﬁanhmsﬁnma%ﬁ HUMITUT0ITz UL NN
fovaz 52.2 dufismusilzauazuumItindunasuias fusnmememsunng (R) etnefibddnymaadan
32AU 0.05 (p<0.05) 139f1auanNn lUwtes it 1) wlounouaznIauaguninenIiasaz 61.6 lasdiaan
ﬂ’ﬁ“ll’]@]LLﬂauLﬂ%imﬁaﬁﬂﬂ”tyﬁ?uj’]mﬁuﬂ?ﬁ]uﬂﬁﬁ’]ﬂufyﬁﬁ;ﬂ (beta=-0.585) MILI=TUNLNIKIZULLIAINLMNALKLIAT
(beta=0.497) S1wUYANINT (FTE) (beta=0.454) 2) snumeAufiazFunesentanay 55.7 lagwamtssilinszuy
mmﬂaaﬂn‘"mﬂuﬁ%]ﬁ'ﬂﬁﬁﬂ"tyﬁqﬂ (beta=0.625) maaamLﬂuﬁYuﬁﬂﬁﬂ“ﬁmu (beta=0.254) 3) snwmia3asiiasuin
Nugusasaz 455 IﬂﬂﬁqmwwLLazmmw%auslfﬁmwuaaLﬂ%imﬁaéﬂﬂ”ryﬁ?ugwmﬁuﬂ%ﬁbﬁﬂﬂ”ruﬁqﬂ (beta=0.468) J09a31AB
mIseuisuadasile (beta=0.372) 4) inTatnemMINagmNNIasar 26.0 lasiinnIaTadaauguninmely
i:@]”ummﬁuﬂ%ﬁ'ﬂﬁm”zy (beta=0.518) 5) T=oznNIANNTIINATaLRT 24.5 Tapfisz0emIseniIRRInInBHLES
AHNIUINTIIEVIINIG Lﬂ%ﬂ%ﬁ‘i’ﬂéﬁﬂ”ﬁg (beta=-0.503) Uaz 6) ANWMALVBILANINTIOLAT 21.3 WU MIdAnaUTY

811968104 (beta=0.471) UALNALAATDILAAINIADITULNUN N WIBEAE 15.0 LiuadudAzy (beta = 0.400)

asduanisdnsn: wmInINaw el fianmamefiansuwnsimanzanda malwanudaysuuloos
MIRBUFYUNINGINT Nuiuaziinadon waziasasdafdndunuguauiiay wenani selimawamnieztae
wIndnenwn ldun i3atnenaRamgunn szaznanainelng snsuzeIyaaInT LazinuadaIyaaIng
NsmanaansunndiFualna 2559; 49(2): 227-235. Doi: 10.14456/jams.2016.21

AIRE: NUNARANTUANY W1AIURBIUJTAN NN ITUNNES N1ITUTBITIULAUAN LATDTNINITNAIW
ATNNIWNATANTWHNE

228  MIRImaiemsunneLBaalng 9 49 20U 2 wounay 2559



unafianisunng uniigudiaysesszuy
\A301N BTNV fuNuIMuAzwINAaTI93e R R
dmsnmng{ﬂamm:;ﬂ’lﬁu’%miﬁaU"?%ﬂﬂimﬁﬂmma@{
waeinalulad usepnuNaMITRANTEANIaIUfuGms
Lﬁiaaﬁuagumimn?ﬁaﬁﬂiﬂ INE FAANNNNTINE
AILAN Uaarn uazdsziamaialse assaawmyinly
I%LﬁmwaLLNumﬁm%mma:ﬂﬁw‘”@um@i”muimmﬂqmmw
WazMILI I IARITRIL S miﬁnﬁumsﬁ'ﬁqnmww
wazanaIUTIaRLauUIzUULIN I T lda el
aRnimuwuazUszanong mumﬂﬁﬂmmwwﬁgﬂ@nfﬂﬂmﬁu
LAZIUTBINNINGIBUIAIZIUEINAAR ISO 15189°
VIAIPUTALTIA Ao WaIIUwnaiianisunng wie
Laboratory Accreditation; LA LLa:mmgﬂuﬁa\‘iiJﬁﬂ'ﬁmi
NUNIUNNE NIENTHATIIUGD’

fsawinanuudungiresnisaTiaiaaslsa
NIMIUANE NFLNAATIRINNNWNARAMIINNESata: 60-80
wzdianuhuazanusimizannnInmMInTIsIeNe
Wggatnaden’ uuSmsaamanaiamsunwngdlama
[Anenudananaluduaaudaumyiamzy (pre-analytical)
Jaunz 46-68 TERINIMTIAATIEN (analytical) Sp8az 7-12 UAT
RRIMTIATIH (post-analytical) Saias 18-47° fimsmamynt
AMUAANAALUNTILSATATIINNaRanTLNN e
Nieua: 6-12 FuiluanuiFssdonatoidasnmysnm
LaZEMTIINIUTEEIR LazSasay 26-30 VaIRNNAANANA
AIN&A1" dwmﬁmia;‘ij”ﬂamm:swumigl,l,a%'ﬂm ERp
miﬁmhmmmﬂﬁﬂmﬂmﬂﬂﬁfunwaw‘"@umqmmw
wrdanaliouuinsdinasyu dilasaseaandiuuinms
l@suusmsnfunasgu danugndes sindeda 'y
Usnaumyiieng N ﬁ@mumﬁ'ﬂmua:mU%%;‘le”ﬂmvlﬁ
wazralfifinlszlomtluszaudszimamuninidoya’ly
’1’1\‘1LLNuLLﬁ/‘lJVZ]JV%W‘S:U‘Uﬁ’]ﬁ’]‘imiﬂﬂl‘ﬂa\‘lﬂ‘ixmﬁvl,ﬁaﬂﬂ{lgﬂﬁa\‘]
Tumsdum Uasnn uazauqulsn ldszininnuas
WAaUszANDHE Lo

Javdszunm 2557 Jaunafianisunwndaina
NIENTWEIDITUEY VARG 940 UHI® WAIUNNTTUTDS
U1AIFINRING 1ISO 15189 LW 16 UWI (Fauaz 2.0)
NAPUIWNARAMIUNNG (LA) S0 483 U (Fause 51)
Faflanuidgadnififazdonsamuwamnsnaun
mumaﬁammwnETV]&Wmvl,ei”%'umﬁmaﬁ:uuqmmw
LLa:ﬁnaaﬁmwfﬁvlﬁmuaLﬂuLmeawuwmmuMﬂﬁﬂ
msuwnnslidammn ldnasgmimsszme uazldsy
mﬁmaas:uuqmmwmvlﬂ a”@qﬂimaﬁmaqmsﬁﬂm

Bull Chiang Mai Assoc Med Sci

fa m"ﬁayla@‘fmqmmwLLa:mmgmiuﬂwaqﬁ'maamu
WARANIUNNE FINANITNTHATIIUFY WRadnwnlasy
wazdnSwaveslasuninadossauazununisUszin
Wasgwtasdjuanismemaunng Tudrudnsg leud
uT,Ummm:msaﬁuaguw%mﬂi ANBAZYDIUANINT
Nwnatansuwng Lﬂéaaﬁaﬁﬁ‘iuﬂuﬁugm Andiuas
faunesan szaznannauvinginauessauiinivasiie
#3alTINEILIA LATATIEN TN UITZLUA A TNIY
NARAMIWNNG UZVAUAGYDITBILANINIFDIZLLA NN
NWNARANTUNNES  LAZINARILWINIINITRA WIS
wafiansunng niznsnasIugy Wldiunsiuses
AATTULA NN

A
A5n1@N¥N

Uszansfanwidasiwnadianisuwng q9na
ﬂimiwmmimqﬂlﬁ'ﬁﬂixmﬂ U2 940 U9 LRENAIBENY
LULRA A DU (multi-stage Sampling) Vlﬁmg;m‘i'aasm
Yanaa 101 uss

w3asdafildlun1sdsey souuusaummialile
fagaﬁugmua:i’@ﬁﬂ%wamaw‘i’mﬂi faunumaunud
AT0UARUAILLTBFITENNIIUNT LUUFBUDNIANAUAR
Uszifinanvad Likert’ WUy 5 aatRen Usznaueae ﬁamﬁqﬂ
wag thunay ann mﬂ'ﬁqﬂ ATIAROLA LN TWIDIULILFELN
eﬁ”m;jﬁfiim"mmu I 3 1w ﬁLﬂugL%mmzyﬁﬂszammitﬁ
luruiamgmainanuasgIwnwnaianisunng
Tidrnin 15 § avasauanufissassauiitonn win

e

Fnmyiniisaandasasinuilaniuaziandzaad

e

NeINITIAIa (WRual8) 194 +1 azuun windninld
aa@ﬂﬁmmaﬁ'uL‘f}:amLLa:i’mqﬂszaoﬁﬁﬁaamﬂﬁfﬂ
aiAuee) 14 -1 azuuw wazwnldwilainzenasss
wia'lal (laiwila) 19 0 azuun shwafleldduamamil
ANUFBAANDS GIDFAT’

I0C (Index of item objective congruence) =

a (3 { o {
HAIINAMNAALAWIDIRITIZY [ SIWIRHT LT

AA o A

NnsmwAaLdandadinnufisrianusonnaas
(10C) >0.5 Lm:ﬁmi”aLaumm:'«mQL%‘mmzymﬁmm
Wuwouseuny atudse suasasdielunasssleniuam
mafiamIunng §1wan 30 uns Sesnwmsidsnnuiu
ﬂg;mﬁmmﬂ LL@i"L&il“ﬁﬂg;uﬂQmﬂmmﬂ ﬁwiagaﬁvl@wlﬂ
waNuBaiua g EMIvdanusaansssneluaae
MTAATIZHAIAN Cronbach’ s Alpha Coefficient’ Lazd a9
laidinnin 0.7 ﬁaﬁnmlﬁﬂum%‘aaﬁa’lummﬁu*ﬁaga

Vol. 49 No. 2 May 2016 229



myianzdteyaldaiidiBinsian (descriptive
statistics) Lﬁaﬂsznaumsaﬁmﬂﬁ'ﬂwmﬂ%vlﬂmmmjmﬁaﬂ'w
mhsnunaiamsunng  wazltzidiianzianusunus
serismndiansaidisinaiamiiiegranunanas
\TIWW (multiple regression analysis)® wiasuiing
uazsEAuanTwadeszauazuuunIIUIHdUNIAIZI
woslJuaniImanmsuwnguasniigamnainnisunng
FINANTENTNANTITUEY

mmﬂawams’imﬁzﬁ’agammmuaaumuﬁlﬂu
dads ITnmeinsudaninunangszauaiiuass wie
m’lmﬁuﬁg‘f@ammuaaumma‘u LLaz’imﬁzﬁiagaIml‘*ﬁ
Aadndasimin (weight mean score; WMS)" lasuia
ANUMANVRIALAADAUNIAT S9it enlads 1.00-1.80
PYalial ﬁaﬂﬁqﬂ ALads 1.81-2.60 Wangfls o e
2.61-3.40 nanefs Umnans dads 3.41-4.20 nanais
VN UaT FLaRY 4.21-5.00 Wi mnﬁq@

NaN1IIANE

NADBNWASILUUREUINY 101 uws lesUan
wusauaNnaanInlEieTele 90 urs Wuniiagam
lulsawsnunagud 8 uws Tsawenunaniald 20 uws
Iﬁawmma*’gwnu 47 UMWY URZEINANINGNIE) 15 WS (Table 1)
mﬁuéﬁasmchumﬁ'maﬁ:uuqmmw ISO 15189 1%
5 WA UazN1aIIwIIwnaianisuwng (Laboratory
Accreditation; LA) 42 W#4 (Table 2)

Table 1 Number and percentage of medical laboratory,

Ministry of Public Health classify by hospital size.

Hospital Number Percentage
Regional Hospital 8 8.9
General Hospital 20 22.2
Community Hospital 47 52.2
Others 15 16.7

Total 90 100.0
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Table 2 Number and percentage of medical laboratory, Ministry

of Public Health Medical by accreditation status.

Accreditation status Number | Percentage
ISO 15189 5 55
Laboratory Accreditation: LA 42 46.7
None accredited 43 47.8

Total 90 100.0
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Table 3 The correlation of factors and the level of quality systems assessment.

Factors R Adjusted R’ F Sig
1. Policy and resource for medical laboratory quality management system (X1) 0.793 0.616 48.588 0.000
2. Medical laboratory personnel (X2) 0.471 0.213 24.844 0.000
3. Essential equipment (X3) 0.683 0.455 38.128 0.000
4. Accommodation and environmental conditions (X4) 0.753 0.557 56.974 0.000
5. Medical laboratory unit in remote area (X5) 0.503 0.245 29.824 0.000
6. Medical laboratory quality development network (X6) 0.518 0.260 32.278 0.000
7. Personnel attitudes toward toward medical laboratory quality system (X7) 0.400 0.150 16.714 0.000

p<0.05

Table 4 The regression coefficient of factor influencing the level of quality systems assessment.

Factors Unatandardized | Standardized t sig

Coefficients B Coefficients

Policy and resource for medical laboratory quality management system

1. (Constant) 39.354 4.502 0.000
Quality management system review 1.049 0.497 6.691 0.000
Human resource (Full time equvalent; FTE) 0.590 0.454 5.892 0.000
Lack of essential equipment rate -0.551 -0.585 -7.715 0.000

Accommodation and environmental conditions

2. (Constant) -23.128 -1.938 0.056
Space allocated for the performance 0.002 0.254 3.375 0.001
Evaluation of medical laboratory safety checkliat 1.169 0.627 8.335 0.000

Esential equipment

3. (Constant) 13.865 1.553 0.124
Calibration of equipment 15.515 0.372 4512 0.000
Quality and ready to use of essential equipment 0.581 0.468 5.669 0.000

Medicalaboratory quality development network
4. (Donstant) 74.511 44.351 0.000

Regional internal audit 17.758 0.518 5.681 0.000

Medical labortory unit in remote area
5. (Constant) 87.221 43.745 | 0.000

Distance between medical laboratory unit and Provincial public health office -0.152 -0.503 -5.461 0.000

Medical laboratory peraonnel
6. (Constant) 68.443 25.076 | 0.000

Continuing education and professional development 0.173 0.471 4.984 0.000

Peraonnel attitudes toward medical laboratory qgality system

7. (Constant) 3.612 0.194 0.847

Personnel attitudes 22.610 0.400 4.088 0.000
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X3. Essential equipment
® X3.1 the quality and ready to use of
essential equipment (Beta=0.468)

®  X3.2 calibration of equipment (Beta=0.372)

Y¥=39.354-.511X1.1+1.049X1.2+.590X1.3

N\

X7. Personnel attitudes toward

medical laboratory quality system Adjusted R?

® personnel attitudes (Beta=0.400) =0.150

Y¥=22.610X7.1

Adjusted R?

X6. Medical laboratory quality =0.260

development network

®  X6.1 the regional internal audit (Beta= 0.518) ¥=74.511+17.758X6.1

(Beta=0.497) Adjusted R?

X1.3 human resource (FTE) (Beta=0.454) Adjusted R? =0.213 Adjusted R?
_ =0.455
=0616 Y=68.443+.173X2.1

The level of

quality systems

X4. A dation and enviror

Y¥=.581X3.1+15.515X3.2

Adjusted

conditions
®  X4.1 the evaluation of medical laboratory

safety checklist (Beta=0.627)

® X4.2 space allocated for the

Y;.l 169X4.1+.002X3 performance (Beta=0.254)

Adjusted
R?=0.245

X5. Medical laboratory unit in remote area
Y=68.443+.173X5.1
® X5.1 the distance between medical
laboratory unit and provincial public health

office (Beta=-0.503)

Figure 1 The Correlation and regression equation of factor influencing the level of quality systems assessment.
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