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Abstract

Clinical laboratory testing is a fundamental process of health service systems. However,
repeatability of test orders without proper clinical indications remains a significant challenge, affecting cost
of treatments, personnel workload, and efficacy of patient care. Ta Phraya Hospital, Sa Kaeo Province, has
encountered this challenge across multiple laboratory test items. Although the Rational Laboratory Use
(RLU) policy has been established, a systematic quality improvement process model suited to the
community hospital context remains unclear. This study aimed to develop a process model supporting
quality improvement activities based on the RLU approach at Ta Phraya Hospital, Sa Kaeo Province, using
action research methodology following the P-A-O-R cycle of Kemmis and McTaggart model. The study was
conducted between June and October 2025. Twenty medical personnel were purposively selected to
participated the study. Research tools included a questionnaire, in-depth interview guide, observation form,
and satisfaction assessment form, all validated by experts. Quantitative and qualitative data were collected
and further analyzed. The developed model consisted of seven steps: establishment of the RLU committee,
policy announcement, development of test ordering guidelines, implementation of an information technology
(IT)-based pop-up alert system, personnel training, monitoring and evaluation, and lesson learned. Key
outcomes included a reduction in duplicate HbAlc test orders within 90 days from 28.9% to 19.7%, a
decrease in orders lacking of clinical indications from 35.5% to 23.1%, a reduction in average costs per test
from 145.8 to 112.4 THB, and a high level of staff satisfaction with the pop-up system (mean = 4.67 out of
5), with statistical significance (p < 0.05). The developed RLU model effectively reduced unnecessary
laboratory testing, improved resource efficiency, and fostered interprofessional collaboration. This
demonstrates potential RLU prototype that can be scalable applied to community hospitals, in accordance
with the Smart Health System policy.
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2. EAuaEITNIS

mfnwasdandunsmunseunuifalunside (Fig. 1) I3ULuunsIde18eUiRnns (action research) lag
T3Uuuy P-AOR 9UUIRATDY Lewin (1946) wazn1swaunduisasves Kemmis uay McTaggart (1988)”
Usenaunie 4 Jumau Ao 1) planning (113319WKW) 2) action (NM5UHURNN3) 3) observation (N15danm) uay 4)
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Input
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Fig. 1 Conceptual Framework of the Study.
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3)  fuszaunisaimsvinauluiunisdagiulidesndt 1
4)  ansaswfanssuliasunntuneuvenIsive

352




Journal of the Medical Technologist Association of Thailand UNAIUITY
Volume 54 No. 2 August 2026 Original Article

Na9IARIENATATEANAINIATINAG (exclusion criteria)
1) yeansiegseninamsaAnyisio a1maen anin$nwd viedinshedilianansadisaAanssunisiiau
leasutiu

2) ypansithiannsalideya vieliawnsadrsunisdiduianssuldmunasiviimue

3)  yaansinousinlassmsseeuasinslaseninanside
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Famdaaszui Usslann1s3seuszgnd (expedited review) taviilassnts SKPHO 21/2568 asiudl 13 nguanax
2568 IneilengnssusesieTudl 12 wauanau 2569

2.2 neslalun1sive
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fufi 1 planning (N30 Y): Eﬁ%’aﬁ%auauasLLamﬂﬁauéﬁa;ﬂa (data sharing) Uaya baseline uag utilization
pattern vasn1sldU3NeResURTRNS THun Snansdaninth Snsnisdmsratilivangan dunumnga way
HANTIATIEALMAEITZUY (root cause analysis) MNTayATIUTIIMLALLTIAUNMN UiAnENTTIN1SgLaLU Y
(patient care team) tlelsiFuianunisaidlamsiniy wagsuAnneiuiun aanunisal wasdgmiieaiunsly
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NMNTUNNGREaNmMANA 1ag81I8n1SLTmEUIaAINTEeT ALTuN1IMULRULAELYIMNINTatuayuians sy
fimgaunn i 1) fneussilianu$ifertu RLU 2) viuvurlesuuumentsdsnmanntdlumisea niewy
Aannuuagliruuzin 3) Wawnszuu IT pop up $aian1sasanudermun wazyinde one-page doassenis
RLU Tuszuu HosXp wag 4) Waunszuu HRMS Tunisifieu risk nsdildufufiniuuwuimne wazidnsiulasenisimmn
Tsene1una RLU hospital Litedszdiu Sule 4 9 § RLU Hospital 91nnssinenmansnisunng nsensisansisaige

Tul 3 observation (Msdanm): Tufinmssndunislussiagianssy \Audoyanisudsundammginssunis
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diasudoyaiiluuasid inndniifendesiunisliuinistes fifintg waraiiiBeouuu (inferential statistics)
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ouasziudusiu Inefmunsziutiodfamnaadan p < 0.05

N15ATIEMBIAUNN (qualitative data analysis) Tayaainnisdunualisdinuaznisdaunnazgniasiey
Iﬂa’l,ﬂmﬁmﬁawmwmuam (content analysis) Wazn15IATIERUTEIAUEATY (thematic analysis) ) Tnedldunou
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USuse 4) duaszideyauazasiidudy (themes) uag 5) diauenan1siasgilugduuui@anssaun (narrative

presentation)

5. Wan1SANYI

Tsamerunanmszondulsmenuiaguausedy F2 fadulsmeruiagususanans dvun 53 des Saeglu
seuAend (secondary care) melinisdaseiulssmenuiaveansensisansnsugy simihiiliuInisquamun
Ussrmuluszdusne deeglusunoninsyen fwdaaszui uinisussyruiidamumainuaiemaUszeing
Fanguieveu §79e1g uazussnutund lnefimsliuinmsnsamaiosufiRmaungvasuenuasdieluby
uruantuksariy 31nn1sAnwdeyadounauazn1sdun waligedn wui1ds1en1595aNn1iesufuRnTg
Ve asiunltingn “nmsnsesn” melussesnarduiueudidu fsasfouiislymnsliduinsiuaia
$18u Jamdsnanidwansenusievansdu Taud 1) dusudssanauazalddng: msasagilagldsnduriili
AuUBeminenmian1niuveslsameuna 2) A1ua1TEaIuyAAINS: I NANTEIUYeILIME LAzl mtin
HiosfoAnslaglineliAnuselevidesae 3) fuannimnisguaiiag: nsdmsadilaglifideusddsmanseny
senanwnsquag Uil 3 dnwae laun 1) amnuduaulunisiniuea Wenansiaflddauudssiunia
555977 (Biological Variation) a1aviliunmsfmuRanatauazsunissnuilaglusniu 2) anudesainnis
ATINAURY 1Y ﬂmmsﬁ@ﬂ%’]ﬁam%awﬁﬂﬁﬁﬂaaLﬁmm’;siaﬁmmamﬂmilﬁuﬁaasm (latrogenic Anemia)
Tnsanizluftiogeoigriedineinga uas 3) analdlinadaluszuuuinig minduasldsunsnsiadivesiagll
Whlawara onvdwwarenuswilolunisshvinazanuiianelaseuimsavnmlaesiu nsamglunguyUaelsa
Sefeiidosldsunishanuseiiies anumsaifsnanaseuldiiufnnusndulumstanwaratuayuianss
WAAMAINAILLIMNG RLU iilelinnslduinsviesufifnnsiianuaumaua annisasaildsndunaziiia
Uszavsnmmisliminensvedlsmenuiasgisdsdu

nsiudeyaniiun1sseninaufeudiguisu-nainy W, 2568 53U58824Ia1 5 W laesausiudeyanis
Fmsameios fiRnisamunvasiiisuenuazsvaslulsmenu1anngzen 1In5EUU HosXp NUSIBN15ATID
fanun 36,486 19113 AngUaevanua 12,924 918 ioTiangingdnssunisdenalagldinust RLU vos
ﬂsuﬁmmmam%mmwmé wusrensaraiituwaliiAntam overutilization iefidnsmadansivengaiunst
fiuuzih $1u9u 8 19013 Teun HbAlc Cr/BUN, FT3/FT4erH lipid profile, CBC, FBS, electrolytes (Na, K, Cl)
uaw ESR (Table 1 waz Table 2) Weii518n1350539919 8 Men1sdanaldsunisdndenlaenmznssunis RI_U N
it 3 Ysenis ldun 1) f8msnsdmnatinglussesinanfiduninfiuumeadinivun 2) fdadaunisdmea
filaiaenndeatudovsdnnanainluszdugs uay 3) finansznudeailddneuazanszauvesiesufjifinisesnad
HodAgy

Table 1 Laboratory test orders of Ta Phraya hospital during the study period (June-October 2025).

Laboratory Tests Total Orders (n) Repeated Orders (n) Repeated Rate (%)
HbAlc 2,145 472 22.0
Cr/BUN 5,386 1,670 31.0
FT3/FT4/TSH 1,248 562 45.0
Lipid Profile 2,964 504 17.0
CBC 11,420 2,284 20.0
FBS 8,736 2,446 28.0
Electrolytes (Na, K, Cl) 3,765 904 24.0
ESR 822 99 12.0

Total 36,486 8,941 24.5
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Table 2 The common repeated laboratory tests.

Laboratory tests

Frequency of repeat
testing within <30 Days

Inconsistent clinical

indications

Note

HbAlc

Cr/BUN

FT3/FT4/TSH

Lipid profile

CBC

FBS

Electrolytes (Na, K, Cl)

ESR

Repeat testing within

3 weeks accounted for
22%.

Repeat testing within

2 weeks accounted for
31%.

A complete test panel
was ordered every time,
even for follow-up visits.
Repeat testing within

1 month accounted for
17%.

Repeat testing within

7 days accounted for
20%.

Tested in almost every
visit (more than 3 times
per month).

Repeated every 1-2 days

in some outpatients.

Repeat testing within less

than 2 weeks accounted
for 12%.

There was no adjustment
of medication or change
in the treatment plan.
No acute condition was

present.

The repeat rate was as
high as 45%.

No adjustment of lipid-
lowering medication or
evaluation period not yet
completed.

No clinical changes were

observed.

Although there was no

emergency condition.

No electrolyte imbalance

was detected.

Used routinely in some
clinics without specific

indication.

It is recommended
to perform the test
every 3 months.
Testing should be
performed when
clinically indicated
for CKD or AKI.

For follow-up cases,
a full test panel is
not required.

It is recommended
to perform the test

every 3-6 months.

Frequently used in
wards and
outpatient clinics.
Frequent in diabetes

clinics.

There should be a
clear clinical
indication.

Not useful for short-

term follow-up.

5.1 MIANIUTUNLAZNSRAILNFULUUNTEUIUNSATUEYUAINTSUNAILIAMATWAINLYINIG RLU

1) viunuazaaunisal mnnsfuteyaduislulasnaiiiiunmuinsamadimatesufoinig
SruuislillfiAenndeusinieainlaenss widnnneuesdulunsdmss LArAEINTIIUUNGY (preset
orders) AlallfUsulimnzanfuitasmoyana Jymidsnanagiiouiis overutilization Fsdanasianislinineins
Auanasndu feiusutszanu aldie wazniszauvesyeains lasamelungulsntedsiifosfinnuseiiios

2) Uaduiidenasietigyun overutilization Usznaufienisviakuinisidaaudmiunisdmsias
syuv Us lludadeudlonsnanisludisnaniiimun mslifiszuu feedback v3e audit msdsnsaalsiuwnd annu
wilalinseiuseninaunmduaziosd JUAnns wazanusssulunisquagUae Taglangdisisaniduvsendin
WY

3)  AMURBINITIINYAAINT DNUUUABUALarduAwallTsEnyAaInTuanIAFDIn TR
wuurlefuuuImensdnsaifdousddnay ssuu IT wdaieuilensr91 (pop-up Alert) MsousIdansdifing
(case-based learning) way dashboard RARUNNSEIRTINTBENNE LU LR O
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5.2 WUINNNITRAIUIFULUUNTEUIUNTETIUAYUNINTIURAIUIAMAIWAIMLLINIG RLU

1) nsdaneAmEnIsINg RLU ki nmsussisnazyaunuvananindn Ussnaussunngdann
padnlsniFoss AatlngUleuen Mavtwisslfuinig dnmaiianisunnd weruia dndvinisheuitames 1vads
wazfunuuimsszdvuleuns Taefinihfindnlunsiamuiiuima RLU asaaeudoyanisdsmsia miuguanisld
wuuWesukaysTU IT

2) msusznaauleune RLU Ldun nsesnuleuisngluiidaaulunisannisnsaaibidniu lae
favunly: 151en1snsaamudetsd (indication-based order) vanidssnisnsaneluszornarduiull s1en1s
pIUszLamdesvesysivislivarainidy waznisUszmaulounslaggeruienislsmeiuna uazinouns
un1sUsEYuyAans Uled waznszaulszanduius

3) N3 ANILUANINITE 9A529 LAud nIRuLenaITLUINIIMT o checklists MNUATFIU
NTUINEIAEATNITENNE Lag clinical practice guidelines (CPG) N153A%11 do & don’t list N1TATNUARNTITI
FHnaMINTIT T fiuuzi 1wy HbAlc N 3 oy LDL A 6 Loy waznIsiuAfd iangAnssunisdansa
(KPI)

4)  MINAUITZUU IT udafiou (pop-up alert system) leun n1suUszifiulszansnimuesszuu HIS
oonuuuludafiounisdinath 1wy HbAlc melu 90 Ju vidomsdsansra TSH/FT3/FTA 61 MIATINADUNI
vauveIEUU soft-blocking fisrfanindidesensasavisenadelidiuieuls waznisfuuniai i
Srunumsdinsasfianas anufianelavesunmdressutuiafiou (Table 3)

5)  msdaeusuyAaIng lild nsUszifiunaniseusuunmd ne1ua wazidmndiviesujuanislu
Useiunannis RLU nstdfszuu IT Tnid nsiSeudannnsdifinu (case-based learning) wagn158muaAIHaNTIAN
esUftRniseduaumana uaznisimuedad Taseduanuiaganudlafifindundieusy arufewelasio
sULuUNITIUIY

6) nsaemauazUssliunasglasung loun nmsifudeyanisdansanedounaselnsuna ns
Anseddaeiad i Wy Snnsdeen SnanisldiAu/des arldaislunismsamaiestfofinng nnsdash
dashboard S18UNNENTBIIENUILIU UALIIBIMUHARBAMENTINNT RLU Uagh81UI8n15L5aNeIUT8 Lagnis
fuadatauuliunsanasmesnmanmat maUsuuzmginssunsdimmamudoued

Table 3 Quarterly monitoring results of laboratory test ordering behavior at Ta Phraya hospital (June-
October 2025).

Baseline Month 1-2 Month 3-4 Month 5

Quality Indicator Target
(Before) (Jun-Jul) (Aug-Sep) (Oct)
Rate of repeat HbAlc within 90 days (%) 28.9 26.4 23.1 19.7 < 20.0
Rate of orders without clinical 355 31.2 27.6 23.1 < 25.0
indication (%)
Average cost per test (THB) 145.8 138.2 124.5 112.4 < 120.0
Rate of duplicate CBC within 7 days (%) 20.0 17.5 14.2 8.4 < 10.0

7) nsaglunBey lWud msdaussgunenuniFeusiudunnine WesusmanudniuazaUassa s
Fuaneitaiauauuniieuiuusenssuiunsluseudaly uaznsimundd¥asuudoiauouusfigninluuiuld
sEAuMsidusuvesynainslunIsasyiouna

HANT3UTEINFULUUNTEUINNNT RLU T5anenunaninssen Saminassuid ndeainingduuunssuiunis
aduayuianssinaanmaMLIMIINIATIIeiesU iR sedwammaua (RLU) TULE wut wofinssuns
&in51991 anauade 25-35% Tasianiza1ems HbALc, BUN/Cr uag TSH Atlddneindedonds anas 22.9% melu
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JEEELIR1 3 WU ANTINelaveIyAAINT fasEU IT pop-up LazkUUNBSULUINIINITAINTIvRY luTEAUE
(ALade 4.67 970 5 Azuuw) taznsiasullasiiiindultdedAgnieadd (o < 0.05) Tunanesitin (Table 4)

Table 4 Evaluation of the model for supporting quality improvement activities based on the RLU approach

at Ta Phraya Hospital, Sa Kaeo Province.

Quality indicators Before After Statistical p-value = Comparison
implementation implementation methods results
used

Rate of repeat HbAlc 289 19.7 t-test 0.014 Decreased
test orders within significantly
90 days (%) (p < 0.05)
Rate of test orders 355 23.1 Wilcoxon 0.007 Decreased
without clinical signed- significantly
indication (%) rank test (p < 0.05)
Level of satisfaction - 4.67 +0.41 - - At a high level
with the IT pop-up of satisfaction
system (Mean + SD,
out of 5)
Average cost per 145.8 112.4 t-test 0.031 Decreased
laboratory test (Baht) clearly

nansaniunuaziouliiiuiiguuuy RLU Adawduaiunsadiildldswaglinadnsideuanidludunis
anmsngaTnlddnlu nisanaldang warnisifiuanudfisnelavesyrains Sadundngrudalsednginguuuud
fifnenwlunsvenenaludausunaula

6. aAUsENa

uansIdeadatiuandvifiuinsuuuunsruiunsaduayuianssuianignn meaauuame RLU ffmutuuay
Branldlulseeruanmszen Smiaassui aunsaansnnsdmsnslagliivevsdidesedived faymadn
Tnsilaw1z318113 HbAlc wag BUN/Cr daifunisnsafinudeslugiaelsadess wu Tsaumanu Tealnidese
wadnSiazoudsUszAns nmaesnisldszuvatuayunisdadulaniseddnuas msmvuauuvnanisdan i
Fonu nan1sfnwilaenndestuauisenouni wu vuitevesnaaids qaewnad (2567) Alsameuia
ansnpsisy Sainosidn wuiinslissuu IT pop-up LATILIMINTEINTIITIBAANTAWTI HbALC Flgd
Yovaz 33.19 uazifiunufiwslaveaunmdsoszu IT luseduge’? euidsvesnams Sundnmi (2567) 7
Tsangruradyu $18971310151858UU RLU WUy 5 funousmifunsudafeudaludfanusaanalddneainnis
arvafilaisuduldunnds 1.1 §uvwlu 7 Weu wazandasnisds D-dimer Tngldfidoustansesay 44.3 wde
Wiessesay 10.5" 91u3deaes Pansii wazauy (2023) lulsineruiaqudnianzfusenideunile wudinasld
clinical decision support systern (CDSS) udaiiteunisds HbALc $1n16lu 90 Yu ann13densaa HbAlc 91nfesas
34.5 mdesevaz 21.3 (p < 0.01) wasunndiianuiisneladoszuulusziugs (.56 910 5 azuuw)'” Muideves
Wongwises & Nillawan (2022) Anwilulsangiuiaguau 5 kian1Ana19 WudwuInig RLU kuuysaInig (n1s
aUsHl guideline dashboard) annn3&dan329 electrolytes waz TSH FuAuausiuldiedodesay 27 Tnonadnsd
WednAgymaada (o < 0.05)"
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v £
S v A o '

MsAnuddelmAuin ssuU IT pop-up SunumdiAgymenisusuasunginssuwnng lnetisvzasnisd

<

v
£% o o

s uaznsziuliumdfansandoyaetiesounsuieuBuduniang sl mseenuuusruuwdafoutilsisuniy
unAulvuaglideyaiiduuseloviiedumlavesnudnie Snuiddedoddgaonisidusuvasynains
yNanBU RaursEAUUINT wind weruta dniedianisunme mthivsedeu wasiie IT avudadeding
Prelimsdemslussdnadululufianadfiondu uanfinnaBousimtuiiuniiossunidou uenaini msfinnu
wazUszdiunanesoiflesselasuna vildanunsadiesesitiym Ysuasuuuims wasfmusnasnisamzqn
Teviuviaeit Fadunuamadotuiilsmeuadmuuaslsmeunagueudulszgndld Tasededeyadoundauas
msiAszAddniiedeansiuyaainsesainae

Tngsau Han15ideiBuduin Unuy RLU ifanntuiivssdvsnmuarasnadestunuideiifedesiduses
Tsangnunaguyuiazlssneutagud n1sldseuu IT pop-up SIAUMITdIuTINTeIYAIINTUAZNSAAMUKADE
sorilos WutladudrdgivhliAnmaisuandogingsy annsesaasilidndu andldde wasunmam
nsquartheegiedsdy

dowauouurannsfinmil Ao 1) aasimuTszuy IT diafis 1wy dashboard AAMMMHANIAIATIIUVY real-time
FEUULILADUANIZIIZANIUNGULTA LYY LU 1303 58UV feedback MeLdouifiossaungfingsums
Fwsaveunmduiarsne 2) msiinisAnwmansenulussezenvesgunuuiinu 1wy nswdsuuvasnunin
nsqua¥nuftae amnudeiiiowweamadnslugaanm 6-12 Woundadugalasenis mslinsizsianudueim
WTWgAEnS (cost-effectiveness analysis) 3) masaliun1sAinyuSeuiisuwuungumIuau (quasi-experimental
design) iteBuduUssavBnareaguuuUludausBeiu uag 4) JUuuu RLU fifanndasnseldifusuuuumensnag
\3ernelmeutagususERUSILAG (District Health System; DHS) iloaiuayuegnsaans Smart Health System
YDINTYNTNAT1TUEY

forausuuzlunsitoaduioly Ao 1) asfnwmadninsnatinvosiaelusreren Wy manuauszduiing
Tuiden (HbA1c) Msasunlamesila (eGFR, creatinine) nMsannTzunIndeuannssneilasndy Wetudy
F1n15lguwInng RLU Liiiganeanaldane uddidawmalsuindenmuninnisguarUisuaznadnsaguaimlag i
2) ANWIFLNLUALNANDULYILMNALATWEANANS 19U cost-effectiveness %38 cost-benefit analysis Lo wan sl
fennuduAndesruuven1siigusuy RLU TUldlusregens saudawansenusieanlddnesinveslsngiuiauas
FPUUUSNNTEUNIN Uag 3) Anw1n1sysannisszuy RLU wWhiuuleuie Smart Hospital/Smart Health System lag
WalWszuu T pop-up finudassezanntu wu 19 Al fasuuzthmsdmsiednludi AUBUINIINVUHTR @519
RLU dashboard 13 @lsa HDC/MOPH data center il oatfuayunisindulauuy real-time uazlédogariions
UImsideuleugldenaddu

7. AnAnIsuUIZNA

VOUDUNTEAN AMUYNITTUNITHAUIAMAIN L3INETUIaAMNTZEN Uasiinanivi@nnnaivn laun wnnd we1uia
Fnnadanisunng ndens Wmiifnvadd wazdnIvnisaenfinnes Asuda sauvh wazdidruddalunis
PONLUUITUU NMINAalEuazn1SAARINNaRE1993999 vavauam NnqueIumAliAnIsLImg Tsang1u1anIngzen
fdunnundnlunisiessuy ATIVABUANNIN WazTAN15ToyalTalnsIEn WenmuInszuIunIs RLU Tiidna
maé’wéﬁﬁugﬂasamazé’ﬁu
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