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Effectiveness analysis of referral system to Khon Kaen Hospital using

CMI and other related factors

Wasitphol Tansura’, Supaporn Tansura®, Donwiwat Saensom’, Pornchai Khampemg/a/",

Tawatchai Impool’

Abstract

This retrospective study aimed to 1) compare the AdjRW values to the CMI of each
hospital level, and 2) study factors related to referral CMI during the year 2020-2022. Results
indicate that during 2020-2022 there were a total of 23,986, 22,948, and 20,631 transfers
respectively. Of this, 5,323, 3,979, and 3,235 referred patients had AdjRW values below CMI
standard criteria which constituted to 22.19%, 17.34% and 15.68% respectively. Transfers below
CMI standard from M1-F3 were 25.91%, 25.80%, 21.75%, 20.55%, and 18.03% in 2020,
20.47%, 22.28%, 16.12%, 15.90% and 13.77% in 2021 and 21.59%, 19.13%, 14.27%, 14.20%
and 12.89% in 2022. Factors associated with AdjRW lower than CMI standard were 1) after-office
hour transfers which accounted for 51.17%, 51.52% and 51.75%, 2) healthcare costs which were
46,236,507 baht, 38,504,117 baht, and 36,995,780 baht and 3) major diagnostic category (MDC)
that had AdjRW below standard was Code 23 (Factors influencing... ) for M1, M2 and F1
hospitals, Code 14 (Pregnancy, Childbirth and Puerperium) for F2 hospitals, and Code 12 (Male
reproductive system) for F3 hospitals. M1 hospitals had medical specialists in almost every area
while M2, F1, F2 and F3 had specialists only in some area. As a results, hospitals at each level
should learn and comply with the CMI through the effective information technology system and

encourage competency enhancement according to their hospital levels.

Key words: Case Mix Index, Adjusted Relative Weights, Inter-Hospital Transfer, Effectiveness,

Factors
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M19199 3 LAASAUIUANEATNLANELANIZN BN ITNENUNALARE T AL IIRINT AR LLAL

Hautszanon 2565 (sia)

ALY

M1 M2 F1 F2 F3 s9u9nszAu

Tam A" WNANINGN

AATANERT
T

YRININARY

R

aa
NAINEN

ap

R

ap

'
o

nq

a o aa
Adoycanen

e fmialy

NTANERTATELATY

NIANAATI I ULAUITELNAINEN

WIWIT AN AR T B9 WARTIN

WUUIGUNTNARTNTY

W Anan Y

3 - - - - 3
5 - - - - 5
3 1 - - - 4
1 - - - - 1
6 - - - - 6
2 21 45 46 5 119
9 7 16 9 3 44
- - - 1 - 1
- - 1 - - 1
- 3 1 3 - 7
3 - - - - 3

R15199 4 Lansfasazraanguitadalsauan (MDC) 25 ngulsn Ndvsia (Refer In) NXAN

AdiRW 28N/ CMI 11m3311299 59N LNAUATEAL Uand 3 SUALIUSN

FTAU §agaz AGRW daand1A1 CMI uAsgu
AU TUR Halsn Tua UANLIAN
WENLNA 1l 2563 1l 2564 1l 2565 12563 1l 2564 1l 2565
M1 23 Factors influencing 100.00 100.00 100.00 - 100.00 100.00
health status and ...
10 Endocrine, Nutritional ~ 75.00 25.00 58.33 71.43 70.00 57.14
and Metabolic
diseases and
Disorders
18 Infectious and 44.00 54.55 62.50 63.64 4545 50.00
Parasitic Diseases
M2 23 Factors influencing 96.88 100.00 100.00 100.00 100.00 100.00

health status and...
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A1519% 4 uansfasazansnguitladulsanan (MDC) 25 nqulsa Ndesia (Refer In) NHAN

AdjRW 1agindnan CMI uqmﬁwummimwmmaLwia:réﬁ’u LamN 3 BUALILIN (FiR)

FEAL fagaz AdRW daandnaAl CMI aAsgiu
AU TUR Falsn Turaan UANLIAN
WENLNA 1 2563 1l 2564 12565 12563 1l 2564 1l 2565
12 Male reproductive 20.00 75.00 33.33 66.67 20.00 80.00
system

21 Injuries, Poisonings 4762 2857 5652 54.05 32.00 55.88
and Toxic effects of
Drugs
F1 23  Factors influencing 100.00 85.71  26.67 100.00 100.00 80.00
health status and..
15  Newborns and others  34.62  30.43 40.00 50.00 4242 43.48
neonates with
conditions...
21 Injuries, Poisonings 46.03 3548 3824 4151 3214 4444
and Toxic effects of
Drugs
F2 14 Pregnancy, 52,59 52.08 53.85 5274 40.98 46.45
Childbirth and
Puerperium
23 Factors influencing 100.00 56.45 31.15 100.00 76.92 66.67
health status and..
21 Injuries, Poisonings 35.21 39.13 4921 4194 36.13  38.30

and Toxic effects of

Drugs

F3 12 Male reproductive 50.00 - 50.00  40.00 - 100.00
system

23 Factors influencing - 23.53 100.00 - 40.00 -

health status and ...
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A1519% 4 uansfasazansnguitladulsanan (MDC) 25 nqulsa Ndesia (Refer In) NHAN

AdjRW 1agindnan CMI uqmﬁwummimwmmaLwia:rﬁ“u LamN 3 BUALILIN (FiR)

FEAL fagaz AdRW daandnaAl CMI aAsgiu
q0NU  TUA dalsn Turaan UBNLIAN
WENLUNR 1l 2563 1l 2564 1l 2565 1l 2563 1l 2564 1l 2565

16 Blood and Blood 28,57 20.00 66.67 25.00 4444 27.27

Forming Organs and
Immunological

disorders

adsauazagiuanisiae (Discussion

and Conclusion)

Fagavialyl Seutlszanns 2563 -
2565 anuaugtlaadesia anlsanaung
TUTNY U 30AVRU 23,986 8, 22,948
18wy 20,631 118 Hruudilaadeed
A1 AdRW HfRend1p1 CMI 1nAsgIu A1uau
5,323 9181, 3,979 918 LAy 3,235 318l AnLlu
Yoriny 22.19, 17.34 uax 15.68 54 lsamentg
geuunvldinmuniain fe ”fﬂﬂmé’ﬂwﬁ
1&5unn3dasie (Refer In) AidlAn AdRW Hiag

N91A1 CMI mmg’]ummiﬁwmmmlﬁi@:

¥
a =)

seau Tneiuuanaei v e sl day
dsznnou 2564 Anufaras 20 uay dey
dszannd 2565 Anduienas 15% andaya
oo A .

ananadesunudnlsangunaszay M1
uwaz M2 dasiagftael AdRW Haeindadn CMI
NnsguvedlsaneLauarsTaL aglu
FLAUGININUN TN TN ETLI AT UL

ANMUAAIUITINENLNATZAU F1, F2 way F3

avsiagtloannlsaneunaseuliu AdiRW
HeandnAl CMI NMTFIUTBITIINENLA
urazszay Nuuildunanaslunsazl uas
wudniltTadeiRendaatuen oMl lunis
aesialdnFunieine 1) doulunjdesiadog
UBNIANITNIT ARLDUFRaAY 51.17, 51.52
WAz 51.75 ANATAL 2) ngaatadelsAnan
(MDC) 25 ngulsaiidenia 7idAn AdRW
HaandnA CMI NMTFIUTBITIINENLA
WHITAL M1, M2 kae F1 ‘ﬁmnﬁlzﬁm e 98
23 Factors Influencing Health Status and

o

Contact with Health Services (TTadaARna
ARgININUAazN1 INIFULTNIINIaNIg
wnnel) anmpiilasandudagennanuime

= A o dl 1
@WTWV?@LﬂﬂN@MWNﬂQ’]NWWLﬂu'ﬂu uazlyl

b

%

mem  de a7
Huangaanieieelimnisiiadna’ an
£ ] ] G 1
faganuaamnuaninatuas linsuzaly
wiladndutleannesls was i N unmnsianny
neegATUAINANENIN doulsaneuna

¥AL F2 ANIN7gn Aa 31ia 14 Pregnancy,
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Childbirth and Puerperium (IsAviTan19ed
NATUITNINAIAIIT 3TUINNIAREA 1iFR
Tuszaznasnann)’ Lazlsaneunasza F3
44 a4 . .
NNINYVIER AD §914 12 Male Reproductive
o ) o '3 r-£l
System (sTULBTEITAUNUTTNG) FIIN
193 AAUANEN NN IR LA TTAL
F2 WAz F3 NUINNALNNERNIZN9AY
aRnssu 3) Anldanai g lunsinwnena
TR WA 46,236,507 LW, 38,504,117
U BaT 36,995,780 LN 4) AU ANENIN
T39MeNUNATYAL M1 HANsA wunnsianne
NN9AFALIAGNINALYNATN AoulssnenLNg
YA M2, F1, F2 uag F3 Junneianienng
WA wazaNdeyalaanenunazauiy
Hautlezann 2564 A1 CMI 2a95l9e 1
Windu 2.11 waztaulsyanns 2565 winduy
ng = o d‘ o
2.05° TN AU ANNIT LTI TEA LGS 5 8127
Aarunnsdasiailaei AdRW taandien
CMI 41AT5142 041NN LNAUARTTE AL

NN LN ATAULAU AZANAIIN UL A

'
=

L2 o 1 Yo 1 <
Juaanminealdlafunisquantnaifa
a U V] dl ] 1 a
ANANGR U wazqandesiansiian
cMI lsddasndn 1.6 sty Isaneunawsay
s o Y 1 1
FTAU ATFUNINLTBYARAT CMI BNUTELL
A4194ULNA (National Refer, N-Refer) na
Use@nsnan luilaqiiu waviirdeyaun
Az uarLuanIaun luatng
ARLed LAz Faultung [RneN LN YRR

v oa

prafinegedagar1 CMI giLEmslameniig

LAAZIZAL MUNITAARINALNINANILANS
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¥ KX 9 v ¥ val o
dfedayaladng uaznsyuliiiniswmmn
Ananndaniunsguagiaalildmisaaiu
A o = Y o =
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289 7ANT ATUNT " ldANEINITUTUN S
AU 119209 199N e LA THTY A9 TR
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FiunuaNTsanenLIa A9l nsliuane
¢QI a Y o 26 Y a
Wann AL luTnammaanisunmeluy
nasuuandsriuganIndount Aasg
- . o
WarsounifadaaesaiilugAny uave
WU N9 UNNT LAz a1 LA s
ANANATYABNITLTUITAANITAD AU Y
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namaAnanInlnis i LTNNsSNEINENLNA

(CMI) NHs@NnTA 1N aaAmAARIA LA

= N aa o 3 o Ao
AN 189 ANAT TFUZWUS © TTa’eNHAIN
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Asldnguatiadelsasanlunisdiudge

Q

1/9RANBNNAINENT ABAARAITLINTANEA
al o Qr = 14 |
2104 A9ANA WnanATuaTAME ' AN
Anstsziiuna 10 O Taawenunatinuwna
(BYANTNUNTU) WLGN NFIALTNTZUNIN
1a¢lsanenuanauduasulaunaigug
waTAINUNANUIEAUGININUUITRA
(@am) I0e Uszmnmadnnassnislsanenung
5 v - o
ANTU N IALEFNNI TN LNAN AN
A1 CMI 2aelsaneuatauunagendn
Tiqwmmm‘“g%ﬂ 2 L LAZERAAARIAL
AN9ANHIUDY A99ANTT UANANLR ™ (399
NN UITZULNITANIHANTFIHase 15A
= v o
waszidaugtanlu aealsanenuaes i

a aoa

[ndALee Nudn Wanisl)dRaungu

1 v
aaK

naaesinaluRunATundlung
pauAN TAadiA CMI Wi 0.4850 waz
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o  a

NINNdnNguALANet NHTEA1ATYNY

o
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ADANILAU 0.01 TINTUNTLUL AWML
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A AU lsaneuae s N AN CMI

WNTL 0.0675 Aaaiiu

\aN®19819249 (Reference)

1.

NBIYNFAIANTUAZLNUINUANTNIU
UAANITNINAIIITURY NTENTIN
A107TTUGT. WHULNEARASTNR sTes
201l ANUREITEURY (W.A. 2560-2579)
aﬂ'uﬂ%’uﬂ@m%y’qﬁ 2 (W.A. 2561). W
A%ad 1. NN NTENTNANITUAL;
2561.
NA9LINITNN3ETNULaANTENIN
21519044 @:ﬁﬂﬂﬁﬂmmﬁﬂﬂi'ﬁhﬁ%
wazlsusEAUANEMWIRIAUReILIE M
UMW aﬁuﬂ%’uﬂgm?ﬁ 1. Raninsa
i NIUNN: NTENTINAITITURY;
2561.

NAYUTUITNITANTITUGY NTENTIN
A5190U4. ﬁﬁ@ué’mnmﬁmeé’mﬁy&
wazdsuszauAnanInaadnag
UFNSFUMN Taudlszanns w.A. 2565.
NN NTTNIWNANIITOURY; 2565.
WA AUIY, WATAME. TIBITUATA
1lszan1l Tlauilszanns 2564. aauuni:
NANNNINAA UM UITZLLLTNTUAL
AULAYULITNTFUNIN; 2564.
ngueuulgusuazgnsAans
199NEILNATAUUNY. NANTILAZLHY
HNBAIRAS LSINEIUIR LR ULAY
Teuiszunne 2564-2565. AaULA:
T99NLNLNA TRULN; 2566.
NANIIULTUITIIUAIBITUGY 110N

UTN19N19419190U42 A11N1Ulan
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10.

11.

NITNIWANEIURT. Lanarsilsenau
§35a# 2.3 Tudszifudn CMI.
[Bumafifing. 2565. L4 8aiia 14
wosnAN 2566]; ineliann: htpsy/
www.spo.moph.go.th/web/dict/image

s/content_web/cmi57.pdf.

- ATl enysousdnil. alan1saesia

ICD-10 d1usulsAainnisisznau
ANTW. 1013 yalbdumeTy; 2554,

s eganrrnsal. uuanneagiiag
sudieugs. [Bumnefiiln]. 2563. (Wi
iln 15 WoHN1AN 2566]. [nneldann:
http://chainathospital.org/chainatweb

ffile_store_path/20200722101052-75-
28401 .pdf.

WA AN, WATATUT. SIENTUAD A
tlszanil Teuilszang 2565. vauuny;
NANNNINAATUN U TTULLTNITUAL
AULAYULITNNIFUNIN; 2565.

RN AYTUNT. NITLEINTAUN ULENNS
ABITFINENRTNTU AIWTARIUN.
N13ANIANARTATN N UAZNNTANET]
2566; 3(1): 28-45.

WA WITER AR A, 81 WL W la
b mA T laENaNAUAWN Y
malagalaseanisWaugluuunas
ANTINITANLFAIUNEIUNA LUTZUL
ué’nﬂszﬁ’uqmmw%uﬁﬁ. [Runas

Wi, 2554 [ Daie 14 wouaAN

12.

13.

14

15.

121

2565]; Wnelaann: https://kb.hsri.or.th/
dspace/handle/11228/3435.

ANNIDL NINWS. NISAANITTEUUNS
RUNITARILTINETILIALANIE AIUIR
NWAUS. mmmemWLL@xﬁmmﬁ@m
Ainen 2563; 5(2): 22-27.

ANA e, dadefRanuduwus
AuAtinTnauims Tsaneuna
UATWUN. NTANTINNENLNAUATIUL;

4(1): 86-93.

9LANR WNBIAS, AT InwaNysnd,

&«
o

q3AnA qun3, asniatn viule, Jeves
LASWAUR, NWN29904 LEIAAN. NT
sziliuna 10 1 Teanenunatinuung
(29ANTNUNTY). [Bumefidin]. 2554
[dAaile 14 WOHN1AN 2566]; 1
laann: https://kb.hsri.or.th/dspace/
handle/11228/3385.

A37AINTT aNdNTR, W ARTnay,
81981 Useld3g. MIWAIUTELLNNSAY
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PN 4. TP 26-27 WoAANE 2557, W
ANNINEAE4L2ine99NNE91T 818

Uninn AaudAuUNLg, 1-12,
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