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Abstract

The epidemic of serious emerging and re-emerging infectious disease has been a concerning
problem in this present day and laboratory analysis is a way to diagnose, prevent, and control the
spreading of the disease. The process of laboratory analysis can be identified into 3 steps which
consist of pre-analytical, analytical, and post-analytical process. Most risks and errors can be
frequently found in the pre-analytical step and affect quality improvement, result reporting, turn-
around time, and customer satisfaction. Therefore, the objective of this study aims to improve the
quality of the laboratory process by applying ‘Lean thinking’ and ‘Six Sigma’ and employing the
‘Define Measure Analyze Improve Control (DMAIC)’ strategy to manage the specimen reception
process. The DMAIC strategy can identify the cause of risks and errors. This study retrieved the data
of quality assessment by employing Six Sigma for a year (2016-2017). The data showed that risks and
errors in the pre-analytical process were caused by creating laboratory requests into a hospital
information system, patient identification, specimen identification, specimen collection, specimen
transportation, and lab communication. This process gave a result of the average six sigma level at
2.63. After employing Lean thinking and six sigma to improve the process, identify the causes of the
problems, and plan and control the operation, it can be found that the average six sigma level from
the pre-analytical process increased to 4.09. Thus, this study showed that the application of Lean
thinking and Six Sigma can help develop the serious infectious specimen reception process and

increase the efficiency of the laboratory at Bamrasnaradura infectious disease institute.
Keyword: Lean / Six Sigma / Infectious disease
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Yicld % Sigma Defect: Per Million  Yicld % Sigma Defectz Per Million
Opportunities Opportunities
99.9997 6.00 3.4 94.5200 3.10 54800
99.9995 592 5 923.3200 3.00 CGS00
99.9992 5381 8 91.9200 2.90 80800
99.9990 5.76 10 90.3200 2.80 S6800
99.9980 5.G61 20 088.5000 2.70 115000
99.9970 5.51 30 86.5000 2.60 135000
99.9960 544 40 84.2000 2.50 158000
99.9920 5.21 70 £21.6000 2.10 121000
99.9900 5.22 100 78.8000 2.30 212000
98.9850 5.12 150 75.8000 2.20 242000
99.9770 5.00 230 72.6000 2.10 271000
99.9670 491 330 69.2000 2.00 308000
99.9500 4.80 480 65.6000 1.90 344000
99.9320 4.70 680 61.2000 1.20 282000
99.9040 4.60 960 58.0000 1.70 420000
99.8650 4.50 1350 54.0000 1.60 460000
99.8140 440 1860 S0 00NN 150 SNN0N0O
99.7450 430 2550 46.0000 1.40 540000
99.6540 4.20 3460 43.0000 1.32 570000
99.5340 410 4RRN 29 NN 122 /10000
99.3790 4.00 6210 35.0000 111 650000
99.1810 3.90 8190 31.0000 1.00 690000
98.9300 3.80 10700 28.0000 0.92 720000
98.6100 3.70 13500 25.0000 0.83 750000
98.2200 3.60 17800 22.0000 0.73 780000
97.7300 3.50 22700 15.0000 0.62 810000
97.1300 3.40 28700 16.0000 0.51 840000
96.4100 3.30 35900 14.0000 0.42 860000
95.5400 3.20 14600 12.0000 0.33 830000
10.0000 0.22 900000

it 1 Wisuidieu %yield Wuseeiu Sigma (https://sites.google.com/site/somkuansixsigma)
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3.55UU - svuulsliZedenis - davigansdanmianasgilusyuy T
asaume | USms ansaumel WislsiguftRaansademsialy | dwthil
-lsiflszuumssunusa | szuuldiie desturnufiananaBemsds | fuitRnu
- menudeyalinsui | anailinsudou
- szuulusunaulyl - davinsideusiedeyavedlusunsy
\Foulesdoya ansaumanIalsaIneIUIaLaETeaaTALLINA
- tufindeyaliasutu | maesufiinsitelinsseaunimse
Juldldegnsgndes asudusinss an
Funsuresmaiiuiuna
4 a0l - damsrafinaniud - daviuuamansifivasdsnsiang T
/gunsel - \fiushedshiinsudou | UftRnsiidaeu 4o azaanderlday “wthil
- syyviledsdmianin | - syanuiinisdmiiidaouenay AU IR
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3.6 suzumumimwm (Control Phase)

N13AARIYN N5I9E0U wazUseiliunan1suUa Tnen1sifeuiisuseduindun nouuwasnaanis
UftRnuidimnuuandetuinndenidiode evhnsusuugdmilidussansnmanntu iusussuas
InTeivoya

wuddeuussana 2561 Insnusdugthesdesasdediuan 150 a9 wiadulsadluan w6

f9e1e IsAwaslad 144 #8819 (FIR157199 6)

M13197 6 guAnsal/JymnnulunisujiRnulsanresunsiesenss Yaudssanu 2561 F1uiuaeds

M539 150 Meg1e (maaUiuuseduneaunisufiRaunia DMAIC)

gUAnsal/Unyyitny Audi(a) Anduiovaz sERuandain

Pre-analytical error

14l Key request lab 0 0 6
Key request lab laasutiau 3 2 3.6
Key request lab Rawain 4 2.67 3.4
laifin Sticker Foghe 1 0.67 a
\useglidasu 6 q 33
seyieglignies 5 333 33
ldnuziinviln 2 1.33 3.7
Wumegelilaviunns 6 q 33
N5UTIYFIBE1RATD 1 0.67 4
AITVUAINTINA 1 0.67 4
M3dansIvEnILTiRn 0 0 6
NSIILAINDUMNATIRANTZUIUNT 2 1.33 3.7

NaN133UaTaNUTIENA

Mnmsindunsiinuan nuindedinisiiesevaimguesdymuaziiunyiuiuimianis
sudunis Teevindugiiowuimddunisiivdsdansiaiidnle 1o damusznevuasinduunuginng
Fifiunisvesianszuinmsyien fnsdnevsunafvasdmmalidmiffuioRou weeviganisds

ATIRNNTFIUNBIURTRNS nuTgUanmsalrnudesiny dsedudndun ndanisaniunisgandy neudl

MsAuNsUTUUTINTEUILNIALTLI faRNT19ETUNaN1IALTNNTT (AN5199 7)
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M13197 7 wansagusERuBndunneuuasndin1saiiunig

; seAUTnddn
guAn1sal/Ueymniinu — —
nauaAnduns waIAaUNIS

14l Key request lab 2.4 6
Key request lab laasutiau 1.4 3.6
Key request lab Hawain 2.8 3.4

laifin Sticker Foghe 3.4 4
Wusegsliasu 2.8 3.3
seyieglignies 2.5 33
Tdn1vuginuiin 2.1 3.7
Wusegslilavsunng 2.4 3.3

N5UTIYFIBE1RATD 28 4

NIVUAINTINA 2.4 a

MsdanTIvanIuTing 3.3 6
ANSIMTUANDUAINTIMANTZUIUNTT 3.1 3.7
394 2.63 4.09

a a

nsnwifunsfnunmaifiuUssansamnisuimsdansnszuinivisdwnadesunse
Housuitensidedemeiosfifing aatuthsimusigs #e Lean Six Sigma Aumdnnns DMAIC G
nsdduenATedd

1. YadeimasioanuanuidssiinulunsuftRnulsefadeduneiionssannse
agUiumanmsUsuUsalasei

1.1 mavfiudsdinsailigniesasuiuniumasgiunisdmsn Snaandmihaguioiom

vwinududmihilvl livsuwumensufifonudeyaifley lidaaulisinsideyalmdutiagtu v
TufuRAsmuduaulumsufsAnuiassindedmaivatsie uazlu 1 en1snsavaunsodsly
vanevanen1sn$2a g oRiAnanuduay mnmanisiiiunmadsnmstiimuaiuamsUfoRauiidaau

o 1

wazdavhgilenafivasdmaadesunmedeusannsoaniayminuld
1.2 Msvudsiaznsdinsainaa i Tnannnsdmnalsadunnieusainisuimmseiy
AuguLss lumsdsmseegnsadsdideiu 2 anuil vilvuftRReauduay msdnigiielunisds
AraRdau seyaauilunsdnausagseiu annsnandmesls
1.3 Mmsasdeyaszuuansaumaiilignies asuiu seyviadsdinsiain inandeyaluszuy
ansauwmAlisen1snsITuIuEn ladvayunisujiiau guiiaieenuduaulunisufiaeu viliae

nsdewmanliasuiiu wasiinanuaidilunmsinnedseauau n1sdnviyateyanisdmsianinsgiuly
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a wva =

szuvasaumarliduioRnudianuazain annrmianaialunsdmnaldindu awsaandym
Aananlel
1.4 wansadunsfiiumuinnswauwuvna foRaussnsadfivsefudnddilrgan iy
AU 3
Fmnelunsidenldiniosdiedu (Lean) tilauiuldludansnssuiuiudsdmnadosunse

1 Yo

HousaiienmaitadomaiesufiRnisteliAsnaussloviunffuuimaasiuiiinuiueddaiesnn
Prwanaufiananaufeaiuiiusradues nen qrgniise SansUssdiuid innnarusyduiaan
fiAnTumsusuldiedastio Six sigma LiolfiuAuAMYBINTEUILNTILFIEVENNT DMAIC iiievnanvg
furiassesdamlunszuiunisya Yrandiasesd muuimanisuidym wazas1wuINIeNITU RN
dieaneufiananauasifingainmléinndedu  niseideieiestio Lean Six sigma Tun1susulsenisuints
AN3aRTITTULAzARANERANANATIART LI STRILRazTINSERU Sigma level IdlndiAaaszeiu 6 91
Wufidymanufinnainuanisedu Six sigma teendn 3 Wedn1susunsyuaunsiauilidgmany
Aawanadanlveg) Six sigma gendnsedu 3 widsliaansaifiusedu Six sigma Wusedu 6 idesntym
Twdes ulsuielumsufiRauiiiansufuasunuaniunisaiveslsaszuia iliAnauduaues
FUATANuUduLaznsd fadeyaunsdiud dldanunsadiddeyaldviuriasiifiiinisiudsundag
sruua asUAedinsruiunisvhaudildvandnuaramndinty waltunisiaunannd uiasuandaanis

Ya v v 1

A5193LATIZYQNAY I TInazTinMNIN WReIAuNSANEIves ASANG Wndns  waviadiIdenied
= & N - P A wa - o o L. A

nsfnwiasiduieduselovdlunisiindneninnisuf iAnuuasiiiusedu seau Six sima 1NN mse

wiriu 6 Juld Tngenvasiinsfinnsan wWindszdnsnmnisinauves U iR wasdiuildeunseuiuns

yanuliauysalngaguly

datauauuy

nsfnwduandliifiuiimdnns DMAIC ansnsaudwadesdelunsananuiianaiafiiindvly
nszvINNIsiieg1umiga wgansadangimannnvesdynilieg19nsegn INnTTEaNaNed
(Brainstorming) tiosausamawvmamuauazlduunif1aan (Fishbone Diagram) lun1sTiasesivanive
vosdlggmuazanmmiinuimuuvnamsuAluazaiisumisnsuiRng nuiaansaastyminutay
ylsuiaunimanndy waznisldndnnis DMAIC aunsntludszgndldtunssuiunsdumeniudes
wazudlalumbheandulddnde uinsaiuumienisufshnuiiddyiued fuulsuisvemamiaeny
wazmsUsuasumuaaunsaivedsaszuin Saduammaiivilinisaianmenisujiaiadesinngi

JoyauUiuugaimunagaseiies wWielviudeaniunisadlutlagiu
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