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1 (incremental cost effectiveness ratio: ICER) vinlugasamsdanuuaz e lviuinig
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Abstract

Background and rationale: The economic evaluation of screening for type 2 diabetes mellitus
(T2DM) in the general population is limited. This study aimed to evaluate the cost-utility of T2DM screen-
ing strategies using the DM risk score (DMRS) and fasting plasma glucose (FPG)/fasting capillary blood
glucose (FCBG) compared to no screening in Thailand.

Methodology: Decision tree and Markov models were constructed to compare costs and quali-
ty-adjusted life years (QALYs) gained of T2DM screening using DMRS & FPG/FCBG versus no screening.
Cost-utility data were from secondary and primary medical records of Thai population aged 35-59 years
in three tertiary and two university hospitals. Incremental cost-effectiveness ratio (ICER) was calculated
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from both societal and provider perspectives.

Results: From both societal and provider perspectives, T2DM screening using DMRS and FPG/FCBG
compared to no screening had an ICER of 157,570 baht per quality-adjusted life year gained, with the
ICER being less than 160,000 baht per quality-adjusted life year gained.

Conclusion: The T2DM screening strategies using DMRS and FPG/FCBG were considered cost-ef-
fective in Thailand, as the ICER per QALY gained was lower than the willingness-to-pay threshold.

Keywords:

noKavia:ikawa
sALUWUATing 2 (type 2 diabetes mellitus: T2DM)
Lf]uﬁmmmﬁﬁmqﬁuﬁﬁﬁ@ ANUG UMY
WIWYIATIENUAUYNVBAUINIIUITIIWI 537
druauiilan wazasdisiuau 783 duaulud wa.
2588" wupugnuenuluaulveeny 15 Tul
fiuszana 5 Sueuvie¥orar 89 AuynLiLmLeNY
fifindu® mamsaiinelul wa. 2583 anuynues
Lawunululneasiidnuiy 5.3 auau® gufnisal
yaumuiiUszina 3 wauaused wasiiutuetng
fewlod® nusenusnsnIsdeTinnlsau
249 200 s19997U” 158 25.1 sauseyns 100,000
Aulud w.e. 2563
Uszinalnedisiuvmueglussuungideu
YBANTENTNATTUAVUTEUIN 3.2 F1UAY wazdlan
1%%i1&11um13%’mmLa?iwiaﬂgjqﬁa 47,596 a1UUM WA
deswAulsanusulaiings (hypertension: HT)
lsavila wavlsavaemidenauoaunal Aulandusu
Uszanalunssnuils 302,367 aruumaet” Sovas

type-2 diabetes mellitus (T2DM), screening strategy, general population, cost-utility

43.2 vosrgUheumulinglasunsitdadennnen”
FUheumuilinsuimuestie ity
ﬂ’]i@LLa%JﬂH’lﬁQﬂ(;faﬂ damaliiinnzunsndoula
WU en1RaUnG Lsale lsanaendenauoiuasiala
fineunsndoudiin danansenusonsnsadin
\Wswgha Asauasq wazUssma® lulszmalnenis
AFIAANTUUININUY Usznaunay 1) DM risk score
(DMRS) 2) msnsrasnmaluideslneisnizainias
ih (fasting capillary blood glucose: FCBG) #38n13
mmi’mwa’lama@f[ﬂdmﬁmﬁmgmwaamﬁamﬁw
(fasting plasma glucose: FPG) 3) N1501533AINUNY
Gi’e)ﬂqiﬂﬁ (oral glucose tolerance test: OGTT) @y
4) hemoglobin Alc (HbALC)® faust w.a. 2566 N3
ARNSBRI8 DMRS waw FCBG/FPG lagnussybusm
avsUselow szuundnUssiuguainuiannd iuns
dasugunuaztosiulsadmiugiidieny 35-59 ¥
lngnsradansewn 1-3 U lnglifdomvualils DMRS
nOUATIA FPG/FCBG uagnisAnnsasaiulnganiiu
mslunheuinisgunmigund Jsiusziumaui




\)

4 paIAu-si4AN 2567

N
>®
2
X)

)

21SANSIVEUS:UUAISISIUTY

%

)

M3AANTe3 T2DM viselsatumvuviiedl 2§y DMRS
uay FPG/FCBG fifleglunaniusslowidu ifieuiy
nslaifimsdanses Tanuduawielsl Fsnsnsaada
nseauazsxilouTBlilumsussdunmansugmans
noumthidlmAudmadnsiudue Wodlsufuns
Lifnnsdanses agelsAnunisdsuuiang
Aeafunisdanses W msdnwluusda® Ussidu
ANALNLYBIHUN UM AANTBsls AU UT AT
2 dmfudssrnsiily TneliBnsadanseadai
Wy msUsziiuaudssuay Tnseduihnaluden
yarafiianudegeldsunsitedoifiufnnasnis
Ann1ueg1elnddn 2INN1ANYINUIINITAANTDNE
anuAuALdeTeuisufunslidanses esan
Peglsyvinalidngluszorenuasifuuseavtnaly
N133N1515ALUIMINY A1NNSANYIRINET Faaue
wuzlifUszimaifssuunisguauinisguamiuan
F19 WATUIWINITUTIUTBUAUNUYBINTAANTDY
T2DM Fusnlddrgvesnisinwlsaunsndeuiianas
uonniu manwlulssmaggu dadunisdn
nsesiifionsasdelsaumnlagld PEN (package
of essential non-communication disease interven-
tions) Program WaglU3eutigununIsnsiannansedlsa
LUIYUAIULUUATINE (universal screening) Wuln
N13AANT09LIALUIMINUAEYANTID PEN Program
LAZNIRTIAAANTBILIALIVUANULULAING TAITY
AuAnnInsldlasunisdanses agalsinim ns
nsafmnsadlagld PEN Program fifunuiiganiinsg
7TIAAANTBILIALIVIIUANULULAING LAZNISANW

12) = & [ ‘:l' = o
FAUUNTAANTDINADIUDUILY

Tuuszinadaaunal
(commune health station: CHS) LLasﬁ@usquUﬂWW
81108 (district health center: DHC) nan13AN®INY
11 15RTI9RANTES T2DM 7 CHS wag DHC tadinan

AuAtuUsemedenuy lnensAnnsesd CHS fewdu

nagnsnsAnnseIATianluLiveIn AN N
upanedany Tngn1sdnnsesseddillodisuiuns
lsidnnsosdt CHS Faustony 40 Tauly vilst quality
adjusted life years (QALYs) iy 0.40 WAAUY AR
186.21 poaansansy drumsnmadansesnsaiend
CHS wa DHC laifuardwinlugfislongtionndn 35 ¥

B yyu3n ANSARNTDY

warannsAnelulsEwnelng
wwmudleisuiisuiunislidansosdieudue
usf QALYs \ianles 0.06 usidiunuiisusEninedinig
Fansestulifnnseanduanas Inenisdansoana
UsgwasodldeuUszunaniiunig 116 aruvmsel

losarnanuuinistumsanuiiiuiiuiis
n¥nenswazaudeanglunisinnisdansedlse
W Suuavnefiiuszdnsainlunisasanitade
waruluszegiu inssnwlsaluininuuay
ANIEUNINFOUINIUININU HdayanFsgiiaing u
Tayaradlsangruaiiisanedmiuneuingussase
29901587 wazlasuauTnioanlsangiuia
fanannduegned uenntunnedide 14Rasan
PnAuziSesanuiivhinidennaueivinw
Tasam9ide FadufiBorglsawmmiuannedsa
Lifinsia nsuAIUALLTA NIENTNEATITUEY NMIANE

1%
=]

JasihinnuszasdiilaToudioudunuuasadnsay
aunNYeINIsAanses T20M Tunguuszangiialy
91y 35-50 U Aumslifinisfanses Alseweuia
ARgILagls eI UIaNIINg 1AL wansAnyafsdl
udeyadrgydmiudddiuladnndslunisimun
WlgugLaZEMTUAUlEUIENTAANTOUUINIUAY
YnavzUselevivesssuundnyse fuauaInui

s:1IJ8gUISANUN

Az Reldasiuniieveausudelunisiu

FwnNteyanfell FuNNTINUTEIUITONUNUA




Journal of Health Systems Research

Vol. 18 No. 4 October-December 2024

'
[ =

MNSANYITINAGEY 4 WUN 91U 5 Tssnenuia

b =

s

D ANEUNNYANARSASTIING IS AMBUNNAENT
WINYIVIA NFANNUNIUAT LTINGIUIANNTTUITNY
Jandafivadan lsmeruiaadssAusening Jmin
UATAITIA HaLlINEIVIANMTITUATINYEN Tnin
uAs319A Lesnanuuiniamariduiiuiid
n¥nenswazaudeanglunisinnisdansedlse
w1 duwmslunisesiitadeiumilussey
Ay MnsguasnwilaluImuLazAITLNINgeu
91NUIY wazaunsaliaiuswiieidusgned
TunslideyanfeniifiAeadesiuunsnisnisna
AnnsewazIiadelsnuiniius (Audeyasening

715799 1 U9988899095AUNINUTLAT 2 LATAZLUUAINLLEELS

Uadeidgavaslsaunvanuaiiai 2

8¢
- 34-39 U
- 40-44 7
- 45-49
- Fust 50 Yuly

LA
- VI
- Y

patlinanie
- $n 23 nn/a
- Fust 23 nna? usdng 27.5 n./al
- faust 27.5 nn/u? uly

FOULDY

'
a o

- RN 90 Ful. EMeRINIn 80 .
- A 90 wu.uly udjenaus 80 gy duly
AusUladings
- lug
al
1
Uszinlsaumulugnfasnss (We wi Wnseie)
- lug
al
1

YyuUszUNa WA, 2564-2566)

UszrnaidnunedmsunisannsoauInaume
nguUszansTleny 35-59 U nmsdanseslduuy
Ussiflumudeasianisiiauiniu (DM risk score)
NI RYUL TR msuumlulssinalned
2560 Yasau1ANls AU SIALNE Bauugii
11 nsdiffazuuusnanyadaduidsadiinsed 1
Faust 6 azuuuUll® fanaula (sensitivity) Yovas
76.5, WayAIANILNE (specificity) Sovag 60.27
T¥in1sasaadansaslagnsneaeuseiuiiaaly
\&enn8 FPG/FCBG

AZUUUAINLEES

N —, O O

o

7n: annaulsAuuwiUszmAlve. wavnarUjuidmsulsaiummu (2560)°




\)

4 paIAu-si4AN 2567

N
>®
2
X)

)
)

21SANSIVEUS:UUAISISIUTY

aosilelilumside fe uuutuiindeyaniend
Usgnaume nszuiunisainteya (data extraction)
9Ng1UToYya (database) uiinaslu data extraction
form fe Gé’faaga adjusted relative weight \Aeste in-
patient visit (ICD-10: E10-14, R73) Taufudoyaaiia
AUAEUIYIIY WAETaYaaINNTARNTOLUIMIUAIN
ﬂéjﬂ‘i’lja;ﬂa@mw (health data center: HDC) U 2564-
2566 euszneume Teyauszuney 35-59 U Tils
fumsdanseaiioldadeimnu deyadiheumu
ftunzdeuuazaniunmsinwidefosfinainsouls
vie Toyaftheuvmuildiunsnsianzumsndeu
11991 lauazivi anuil CHRONICFU Saiudaumils
vostayagunin 43 wiluiuanlsaiFess (noncom-
municable disease: NCD-DM/HT) uagtoyanman1m
3% EQ-5D-5L (Euro-quality of life- 5 dimensions-5
levels) usIuTmdoganuuIvINsAnwIves I3t

15)

AITUINT warA™ LAy anATh AIIANTNUA WAy

19 LAMIATIEVIVOUALND IAKARNSN9EUNIN

Y 9

A
TunsAmsgridunu-a350Uselewd (cost-util-

9

ity analysis) WagdnsIdINAUNU-UsEANSHAd Y

FPG/FCBG
Score >6: DM

DM risk score

General Population
Age 35-59 years

No Screening

Retest next year
Score <6 No DM risk

(incremental cost-effectiveness ratio: ICER) fiaU
gunaziu Tums@nwllduuudnaeesugransi
SYNILUUIIADINI9EBNVIN15AREULA (decision

tree)!’

) faamit 1 ngdesgsiduu-ossausslon
Iugmuaw}’mﬁmm (societal perspective) wagyy
UBIYBIIIUTNNT (provider perspective) ANTIUNTT
HukuuTIaemaienvensiindulakasiuuinges
1n3navl (Markov model) fanwdl 2 LiteUszanans
AUNURADATNLAZHARNTNFUNINVBIUIATNITAR
nsesiuansneiu Ingldnguussensiiiiony 35 Thiu
51U duauieglizunidadeindu T2oM udlal
Fusaweglunmsfinuil

ounslinsziteya Angiduldasiuiiie
TNIATIIABUAIUATUNIY AIUYNABILAZAIILN
Wedevesteyaniugd Insdnuseyufiarsandeyad
naafulsmeuaud drdnauassaEuIminuay
drinaudesiukazaiunulsn e 2 Jardniiualan
W9 3 WNIAUATAITIA WA 1wm 9 JamdnuaTIIvEN

FAIUNINAUEUNNEAIENT AITITNYIVID WAz AL
UWNNYAENIITINGIUA

Positive (True) DM

>126 mg/dl

Positive (false)

<126 mg/dl X
Negative (True) . No DM

Negati
gative (True) —~

Negative (fal DM
cgative (false) O O

Decision Tree : DM risk Score and FPG/FCBG VS No Screening

DM = diabetes mellitus, FCBG = fasting capillary blood glucose, FPG = fasting plasma glucose
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DM Risk Score and FPG/FCBS Screening

Treatment for
undiagnosed DM

DMRS
screening

l I 5 Y

FPG/FCBG
Screening

Treatment for DM

ions

General Pop DM Risk Score
P=0.058 >6 P=0.013

Cycle length = 1 year
Total No. of cycles = 50

DM = diabetes mellitus, DMRS = diabetes mellitus risk score, FCBG = fasting capillary blood glucose, FPG = fasting plasma glucose, T2DM

= type 2 diabetes mellitus
p-value AofiasgsilaanmsAneil
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1. fhulsiudszaninauazsuusifieatunis
ASIVRANTEIUNIMIUTIAT 2 (T2DM)
- aulalunsAnnged (sensitivity) : DMRS,
FPG/FCBG
- anugnaeslun1sAnnses (specificity) :
DMRS, FPG/FCBG
2. fuusanuiazlu @nnsnunnssans sy
pghaduszuuiarn1sIAsIEia )
- mmﬁwzL“f]uﬁmﬂmﬂ?{auamusqmmw
nanusnislunanuswisls

715799 2 fuUsiuudnass (Model’s input parameter)

- gansidetInvesthelumiu (mortal-
ity rate)

- A nTInveE Uigiumanulusiag
anuzaun I (health state utilities)

3. fauusAunu @ ndeyanyseideulul 2564-
2566 TUgIUToyalTanegIuIa kagIINNITNUNIY
950UNTTU)

- é}’unuwwmaﬁlﬁmﬁummwwﬁ (direct
medical cost)
- é]’unumamqﬁlﬂLﬁmﬁ’ummwmé (direct

non-medical cost)

Input parameter Mean Standard Error | Distribution Source
Screening tests’ performance
Sensitivity of DMRS 76.5 0.081 Beta Reference *¥
Specificity of DMRS 60.2 0.076 Beta Reference *¥
Sensitivity of FPG/FCBG 56.0 0.056 Beta Reference *¥
Specificity of FPG/FCBG 100.0 0.01 Beta Reference ¥
Transition probability (from one stage of DM cycle to another)
General population to DMRS>6 0.058 0.006 Beta Calculate based on
Reference *”
DMRS >6 to T2DM (FPG/FCBG Screening) 0.016 0.002 Beta Reference *¥
DMRS >6 to undiagnosed DM 0.013 0.001 Beta Calculated
(FPG/FCBG Screening)
Diagnosed T2DM to T2DM complication 0.014 0.001 Beta Reference
Undiagnosed T2DM to diagnosed T2DM 0.035 0.004 Beta Reference @
Undiagnosed T2DM to T2DM complication 0.023 0.002 Beta Estimated based on
assumption *****
Diagnosed T2DM to death 0.005 0.001 Beta Estimated based on
assumption ****
Undiagnosed T2DM to death 0.010 0.001 Beta Estimated based on
assumption ***
T2DM with complication to death 0.025 0.002 Beta Reference *"

! Calculated based on Sensitivity, Negative predictive value of FPG and Probability from DM from DMRS > 6
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715299 2 fLUsLUUT1889 (Model’s input parameter) (sig)

Input parameter ‘ Mean ‘ Standard Error | Distribution Source

Cost (THB, 2566) adjusted to the year 2566 using the consumer price index (CPI)

Direct medical cost (healthcare payer perspective)

Cost of screening by DMRS THB:29.24 2.924 Gamma Secondary data from
RH/MS

Cost of screening by FPG/FCBG THB:77.17 7771 Gamma Secondary data from
RH/MS

Cost of treatment for diagnosed T2DM THB:6,410.60 76.950 Gamma Secondary data from
RH/MS

Cost of treatment for undiagnosed T2DM THB:1,738.58 6.480 Gamma Secondary data from
RH/MS

Cost of treatment for T2DM complication THB:15,550.15 86.430 Gamma Secondary data from
RH/MS

Direct non-medical cost (societal perspective)

Direct non-medical cost of screening

Screening at regional hospital THB: 58.28 2.38 Gamma Estimated

Screening at medical school THB: 190.37 5.76 Gamma Estimated

Direct non-medical cost of treatment

Treatment for diagnosed T2DM THB:22,155.04 123.02 Gamma Secondary data from
RH/MS

Treatment for undiagnosed T2DM THB: 9,673.99 147.23 Gamma Secondary data from
RH/MS

Treatment for T2DM complication THB:31,829.98 152.60 Gamma Secondary data from
RH/MS

Utility value

General population 0.97 0.01 Beta Reference *”

Undiagnosed T2DM 0.89 0.01 Beta Assumed same as

diagnosed T2DM
Diagnosed T2DM 0.89 0.01 Beta Reference "¢
T2DM with complication 0.63 0.01 Beta Reference "

Assumptions: * This study assumes that 45% of targeted general adult population develop DMRS>6 in 10 years.

** This study assumes that 25% of DMRS>6 progress to DM after 10 years.

*** This study assumes that 5% undiagnosed DM cases progress to death after 5 years.

***¥ This study assumes that 2.5% DM cases progress to death after 5 years (rather than chronic DM complications).

F*EEX This study assumes that 119% undiagnosed DM cases progress to DM with complication after 5 years, 21% undiagnosed DM cases
progress to DM with complication after 10 years.

DM = diabetes mellitus, DMRS = diabetes mellitus risk score, FCBG = fasting capillary blood glucose, FPG = fasting plasma glucose, MS
= medical school, RH = regional hospital, THB = Thai baht, T2DM = type 2 diabetes mellitus
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FIWTINTYaNFegTANITMEIUIA 5 une (iazum
FUTdeyangiialsa 1ICD-10 Tunyszidvuves
AU WNUTIUNTUUINTG) WagMSNUMIUITING Y

NANTTIATIEANUIN BNATIVAANTD DM risk score

AMIUNAAIBNITNAGOU FPG/FCBG Tunguusewng

LU WeunuluinisAnnsas Ja1 ICER AU

¥
=

157,570 Uwredgunnziiindu lagen ICER ilé

Woen31 160,000 U mselaun1s Ny FIN15AR

#1979 3 AuNUUTEAVBHAGILLALUDINIIATIVAANTBILIALIMINUAIE DMRS dviudszynsviall fanusmenisnagey FPG/

FCBG
Interventions Outcomes Incremental ICERs
Costs (THB) QALYs Costs (THB) | QALYs | (Cost/QALY)

DMRS and FPG/FCBS screening 335,498 46.39 65,348 0.42 157,570
No screening 269,650 45.97

3% Discount

DMRS and FPG/FCBS screening 123,694 24.87 26,629 0.14 187,653
No screening 97,066 24.73

DMRS = diabetes mellitus risk score, FCBG = fasting capillary blood glucose, FPG = fasting plasma glucose, QALYS = quality adjusted life

years, THB = Thai baht, T2DM = type 2 diabetes mellitus

nseanena agluyadnsuselevineldssuundn
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NIVIGEI (one-way sensitivity analysis)
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ICER fianas (lower limit ICER) fudsiisidnSnasn
ogsnuuugn Tuvaeiisuysfidvsnatiesegsuans

Wnauanasgluguluy torado diagram fannil 3
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Tornado Diagram (DMRS & FCBG/FPG Vs No Screening)
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Utility of T2DM

Probability of Diagnosed T2DM to T2DM complication
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Cost- Probability of general population to DMRS>6
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(|CER) Cost for Diagnosed T2DM

Cost for Undiagnosed T2DM

Mortality of T2DM with complication

Probability of Undiagnosed DM from DMRS>6 screening by FPG/FCG (False -)
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Cost of Treatment for Diagnosed T2DM

Utility of T2DM with complication
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0,
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-0.92%
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The percentage change in ICER

“ Lower Limit ICER

DMRS = diabetes mellitus risk score, FCBG = fasting capillary blood glucose, FPG = fasting plasma glucose, ICER = incremental cost-effective-

ness ratio, T2DM = type 2 diabetes mellitus
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Cost Effectiveness Plane (DMRS & FPG/FCBG No Screening)
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Incremental QALYS

DMRS = diabetes mellitus risk score, FCBG = fasting capillary blood glucose, FPG = fasting plasma glucose, ICER = incre-
mental cost-effectiveness ratio, QALYs = quality adjusted life years, THB = Thai baht

Ml 4 Cost-effectiveness plane (DMRS & FPG/FCBG Screening)
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