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Abstract

Adverse events can cause huge damages to both patients and hospitals financially
and socially. Countries are seeking ways to resolve the problems. To do so, the first step
of any institutional actions should be the development of procedures and tools to
efficiently detect and monitor adverse events.

Objectives

1. To study the reliability and validity of the methods for screening and detecting adverse
events used by the Harvard Medical Practice Study when applied in Thailand

2. To estimate incidence, and distributions of adverse events among hospitalized
patients in Thailand.

Methods

This was a descriptive study. 400 cases were randomly selected from
computerized medical records kept in CD-ROM of the Office of Social Security.

A three - step medical record (chart) review by 4 trained nurses and 3 physicians
was employed. The procedures were adapted from the methods used by the Harvard
Medical Practice Study.

Results

The agreement of screening process among the nurses and a physician was low
(Kappa = 0.34, 95% C.I. of Kappa = 0.24 24 0.43, Sensitivity = 70.23 %, Specificity =
66.27 %, Positive predictive value = 51.69 %, Negative predictive value = 81.25 %).

The agreement of the 2 physicians in detecting the occurrence of adverse events
was also low (Kappa = 0.393, 95% C.I. of Kappa = 0.25 - 0.53). The incidence of adverse
events was 9.1 per cent (95 % C.I. = 6.19 09 11.94 ). 71.4 % of adverse events occurred
were considered preventable.

Conclusions

The reliability of the procedures to screen and detect adverse events in

hospitalized patients applied in the study was low. Therefore, studies to improve the

reliability of the procedure are needed.
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mﬁ"m‘ﬁ 2 A1 Charlson Comorbidity Index (CHI)

Condition Weight (score)
Myocardial infarct 1
Congestive heart failure 1
Peripheral vascular disease 1
Cerebrovascular disease 1
Dementia 1
Chronic pulmonary disease 1
Ulcer disease 1
Mild liver disease 1
Diabetes 1

Hemiplegia

Moderate or severe renal disease
Diabetes with end organ damage
Any tumor

Leukemia

Lymphoma

Moderate or severe liver disease

D W NN NN

Metastatic solid tumor
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A19199 6 \WALRINLlae

LA ITUIU TG
FI3IN 214 55.4
T 172 446
CREY 386 100

AnuusNINARINTadg 1
Whudtaen ldinaadesiunisinuniaanisendn (medical cases) a1uaw 283 A AaLlu
Yorar 73.3  ilugilaeiinendesiunnsinunlaanisndn (surgical cases) a1uau 103 AU

AnLilu Fasay 26.7 sauanalumnged 7

al 2 1 al s v 1 s < 1
ANTNN 7 ﬂﬁ‘&LﬂVI‘H’ﬂ\?E‘J‘ﬂ’JﬂLﬂﬂ?ﬂﬂﬂq‘i‘i‘ﬂ‘iﬂ’ltﬂﬂﬂﬁiﬂﬁf?'lﬂ‘l)]‘i"ﬂvl.u

dssinnuasgilas MUY LERE
TaiifeafunisEngs 283 73.3
Renfunisrindn 103 26.7
594 386 100

Uszinnaasgiligauunmuuaunlulsangiina
= ! 1 o a Na a |
wiszilaudiulunjuiainuuunengsnssn Aaanssy WinanIsy uazeeslstland Any

508aY 47.9 215 13.0 uay 11.1 AMNAAU AaLdrsluni39n 8

AN9197 8 UUNANUAUN LUTSINENLNE

urunlulsananuna AUIU LG
883NN 185 47.9
AneiNgIN 83 215
UFNTNTIN 50 13.0
aaflstand 43 11.1
1ap AR WNANE 9 2.3
R LT 8 2.1
AP 4 1.0
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o

niy 3 0.8

NUANTTH 1 0.3

R EY 386 100

sEALUAMNTUTauYRINITITULIgaINnIsWaITuYBIUNNE
glradoulunjdnag lunqguidanuiduleluseaunlidudon (uncomplicated) Anuaw

308 918l AnLiludasay 79.8  Aauanalum1INen 9

AN9199 9 TEAUANNTUTaUIRINTA LT

FEALANNTUTAU ITUIU VG
Talfudau 308 79.8
dufauliunan 71 18.4
dufauun 7 1.8
FREY 386 100

sEAUNISATsAB 9 sauAae TaeigaInAzILWY Charison Comorbidity Index
\afiansanszAunslisndue sandoe TnegainaAziu Charlson Comorbidity Index Wl

drgthedaulunglaifilsndus saudae (Charlson Comorbidity Index = 0) Anlufauay 78.5 69

waAalumn7199 10

AN519N 10 52ALNNTHITADU ©) SaNAe

Charlson’s Index AU faaay

0 303 78.5
1 49 12.7
2 22 57
3 7 1.8
4 1 0.3
5 2 0.5
6 2 0.5

EREY 386 100
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SEALAINLTIAINTBINITIAULIaE (Urgency Level of All Cases)
filhadaulvnidnaglungundanuituileelussaunldisesiau (Not urgent) a1uaw 185
918 AntluFeras 47.9 uar gniau (Emergency) A1udL 166 918 Anflufesay 43.0  Auang

Tumnsai 11

i s 1 1 [ 1
A5197 11 FEALANNLTIAIUYRINTSLAULIRE

SLAUAINNLTIAIUARINIG MUY sRaAy
< [
tauilas
19pUN4A (urgent) 35 9.1
@ﬂlf?m (emergency) 166 43.0
Tad139A9% (not urgent) 185 47.9
FREY 386 100

seaziaa1NuaululsIne 1118 AASHUUEIMUINANANS BAZAISNHIWEILIA

1
1o =

AEEgIuTatszazaaIueululsaneILIe Windu 2 41 ANeALATAIATEIATILLY

o & (P

NS WINAL 0.8453  LazANNagIUIBIATNIHINEILNA WL 16,006 LW AILAAI LA

9199 12

AN5197 12 seazaINBaululsaneIune AMASLUBUNRINANANE LAZAISNEINEIUA

FTELLINIUAY TN, vhwindunwng ANSNENWENLNA
() (RW.) (u)
AledtaaAmIn 4.65 0.845 16,000
ANNBLFIU 2 0.630 4,640
AT 1 0.550 450
mmﬁmmummﬁm 10.97 0.998 67,484.5
r;ll’]’éﬁﬂ 1 0.150 185
4940 179 12.74 1,017,278
wWefiulng 7 25 1 0.487 1,906.5
Wefdulnd 7 75 4 0.9133 11,625
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NANISASIAAANTRILALWENLNA 4 AULATULNNE 1 AU

annnImsaAansaslaEneENLNg 4 AY wazuwne 1 e TaelduLuARNTesULLA 1 Tedl
sen1satelinsegen 18 1192 WuIN NeNLNAlRNAN1IAZIAAANTBLTULAN A W 178 318
Al ferar 461 dauunndldnanisngaasansaaduuan e 131 e Ay Feuay
33.9 LannInsaAnnsea LN aLINEUATNENLNE Suu 92 e Aniflufesay 23.8 184

gileviaunm 386 3¢

Fl’J’)&Iﬂﬂﬂﬂﬂyﬂﬂﬂlﬂﬂfnﬁ‘ﬁﬁ‘ﬁﬂﬂvﬂﬂﬁ‘@\?ﬁ‘&’W’J"NWEI’IU'IRLLQL’LL‘W‘VIET
AINNITANUITE WLTT ANAIAARBIIRINITATIAAANTAITLII NN LA LaZLANE i

nngan  legldANaA  Cohen’s Kappa wudn fAnlusesumn (Kappa = 0.34, 95% C.I. of

o

Kappa = 0.24 T8 0.43) ssuansluunagainelunienei 13

LAZINALATIZFRLUNAMNADARRBIAN TN 11INEN1TMIIR%DL 18 48 WLFN

%

1) #2193718N17ATIAGAUNNAIANNARAAF BIUBINITATINAANTAITLUIWNNENLNALAE

a

winel “ge” (HAN Kappa > =7) A8 s1annsngaaaauviaden 11 leun siade

111, ;e

2) #4as8NT1TATIAGELNNANAINARAARBIURINITATIRAAANTEITEUINNENLNAUAE
winel “Ud1unane” (HA1 Kappa 9gj5e1919 0.40 - 0.69) A9 1an1Ingaaauvindedn 5 6 12

way 17 loun siada

[5. fiheannimedthasssunnliliies ICU vise widiaguailaeianiznig
6. gndaidinlifiasindindnasa Aadnisendanaissanlunig admit a3l
[112. Wialangymisi (Cardiac Arrest) vigjavnela (Respiratory Arrest) 95191988/3011

[117. Usziannnsanvsraeanannisaneuna tald with approval)
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L%

3) Wa18318N19ATIAEALNNAIAINNALAARBIIBINITATIAAANTAITIUINNLTLIALAL

1
o = v

wnnel “An” (AN Kappa #e8ndn 0.4) Ae snan1sasadeuviadeh 2 478 9 10

14 15 uar 18 lfun vda

(1. wadnFunisinwnlsasnenunalauineunielu 1 1 neuniadniunisinenaial
2. dirfunissnennlsaneiunale) 2n ¥dsain aanainlsaneuianiail
4. Ranadnapesainan uien witinae uiiaen lnentamuy

(7. gndsdnlifiasinsnlagladldonsuaunnnan Aslild tasduduiu auldissinndasinem

v
R EA RS T
8. in1sHNdpLa1adenzaan ¥IaNNIILNIAIRLIA9ad9 WiFa NnNstanadeny

9. Alspunsndauainnisinen ldun ¥alaanadaan (Acute Myocardial Infarction), Tsald1aan

Tuanes (CVA), lsndninangaduluilan (Pulmonary emboli)

[110. Ho7n19nmn9szuvsz@ny denewdniunisinen il 1Ml a1l 11 NN

[ 114, Aedalulsananuna (UTI, Pneumonia, Infected wound, “a%) %38 Aalaalunszudiaan
al oo K

15, ladaslaeginwn vive diunnuansaanlinelagu

18, nannsinwni ldedszasduunaw ivenimiiaann 4e 1-17

o

= ] ¥ dl 1 a 1 4 % dl ¥
NBg 3 MIURVRITIENITATIANAL V]134@’]3J’]§‘ﬂﬂ?$L3JMﬂ’]ﬂQ’]N’&@ﬂﬂ@ﬂﬂiﬁ WANRINURHA

PalRANTulsaniewa i lildidayalunnededaadnise 2X2 eAuInA1 Kappa

v
%

[13. nsunaiduvizeqiimwsfaauluszndnsaginunlulssnanunanial (animo, Audu,4a)

[113. Apgar Score Wewan 5 winndaspaen teendl 6 viseRilymiunindendus 1ean1sAaen

YIANNTUI

[16. ArfunninaaiunsiesiasizadesBaunesdiavidonis

o

pananalumnsen 13 satl
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AN99N 13 ANNADAARDIADINITATIA ﬁﬂﬂi’ﬂﬁ‘i%‘lﬁ’j’NWﬂﬁUﬁﬂLL@ZLLW‘VIEQI’

g18N19 NANISNUNIY Kappa S.E. Sensitivity | Specificity
M99 wand + | wwnd - | wwnd + | uwnd - (%) (%)
KAULD | WEILNA + | WENLNA + | WenUNA — | WenunaA -
7 (a) (b) () (d)
1 42 82 15 247 0.328 0.05 75.0 75.0
2 10 34 8 334 0.275 | 0.078 55.56 90.76
3 0 0 0 386 - - - -
4 0 2 4 380 -0.007 | 0.003 0 99.48
9 6 6 3 371 0.559 | 0.131 66.67 98.41
6 3 4 0 379 0.596 | 0.184 100 98.96
7 0 4 1 381 -0.004 | 0.003 0 98.96
8 6 11 56 313 0.089 | 0.054 9.68 96.60
9 0 3 1 382 -0.004 | 0.003 0 99.22
10 0 5 2 379 -0.007 | 0.004 0 98.70
11 12 2 1 371 0.885 | 0.066 92.31 99.46
12 7 1 5 373 0.692 | 0.119 58.33 99.73
13 0 3 0 383 - - - -
14 2 7 6 371 0.218 | 0.138 25.0 98.15
15 1 8 4 373 0.128 | 0.128 20.0 98.15
16 0 0 0 386 - - - -
17 14 6 11 355 0.599 | 0.088 56.0 98.34
18 0 10 5 371 -0.018 | 0.006 0 97.38
AAA 92 86 39 169 0.336 | 0.049 70.23 66.27
LRl
ARBY
Tnaisan

AUANINIAIUINENIIATIAFBLNNAIAINABAARDIGINAZLIUNAN Hatuugan 5 da

HRLNINANUIUINLNIINTANANNADAARBIAN NI 10 48 wazlianisaA1uneAl Kappa
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y o ) o ¥ = = o o A N
1@ MUY 3 U8 @\‘]uu@\‘]V’VJ?Nﬂq?ﬂ?‘]_lﬂﬁ;\‘]ﬂ?‘féuquﬂq?m?qqﬂﬂﬂ?@\‘]u LW@VI’]IV%LLMMMWN@@@
Yy A X ° ® o ° X
AABNLNNIY Iﬂﬂuqﬂﬁzl@u'ﬂﬂﬂzLLuuﬂqu@@ﬂﬂ@‘ﬂﬂﬂquﬂ@q\iLLZ‘]:?[;]"I HTELANLASALUTHNNNTATAA

ARNIES IALANEN LN AN N AN

ANNADAARANUBNNITATIAAANTAITE AT INUNNEUASWEILIAARZAY
Wednzianaanndadlun nmu  (Isenismnagausia 18 4a) 284n1IMI9AAA
NIANTEMINUNNETLATWENLNALAALAYN WU WL 3 AUNANANARAARE9 Uz FALIAN

(Kappa = 0.362 04 0.461) LATNENLNA 1 AUARANANERAARESlUTLALANNAN (Kappa =

0.213) Fananalumnsen 14

ﬂ']ﬁ"]ﬁﬁ 14 ﬂ')']uﬂ'ﬂﬂﬂﬁ'ﬂ\?“ﬂ’ﬂ\‘]ﬂ']‘iﬁiq%}ﬁﬂﬂ‘iﬂ\?’ig‘n'j']\?LLWVI&LL@%WFJ']‘U']@Llﬁiﬂﬁﬂu
WEIUA NANITNUNIY Kappa S.E. P-value
AU wwne + wwne - wwng + unwne -
WENUNR + | WENLNR + | WENLNA - | WENUA -
(a) (b) (c) (d)
1 14 4 15 56 0.461 0.101 < 0.001
2 24 16 8 39 0.436 0.096 | <0.001
3 35 53 3 31 0.213 0.057 | <0.001
4 19 13 13 43 0.362 0.103 | < 0.001

a cY % o 4 A 4 Qi Vo d’l
AINNIUATIEFENAY NI NEILS ﬂu"l,mmwmﬂmumm BAIASALTNNIT

AmasansaduANLTuAEe Tnsanizlulsvisunsesuniuaannaatni lunisen 13

AN IUATAIAINI AN (sensitivity and specificity) ABINTTATIFAANTEN

AATITUSIINITATIAAANSTAIVIY 18 Ta

¥ a6 v o e as =
ﬂ’\ﬂ’\ﬂ@}ﬂﬂﬁllﬁﬂ’}ﬁ‘mﬁ‘fmﬂ@ﬂﬁ“ﬂﬂtﬂﬂLL‘W‘V]ELﬂuQﬁN’]Miﬂﬁu (gold standard) AavaNaay

ANN909AIZTANANNIILAZANANNAIINNE (sensitivity and specificity) 189NNTATINAANTE

Tpaneung oaatl  Aawandlumisai 15
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=i a a ¢ 1 1 o
ANTINN 15 M191999 2X2 LW’fJ’JLﬂ%"]x‘ﬁﬂ’]ﬂ')’]&lll‘?LL@SF’]”IF’]’J']N"I']LW’W

AFalAELNNE 993

uan AU
n324lAe uqn 92 86 178
WeIUIR au 39 169 208
131 255 386

AnAaala (sensitivity) = 927100/131 = 70.23 %

ANANNANINNE (specificity) = 169*100/255 = 66.27 %
ANNMINIRNLNALIN (positive predictive value) = 92*100/178 = 51.69 %
ANNMINUNLNAAL (negative predictive value) = 169*100/208 = 81.25 %

Tnaiiun1s Receiver Operating Curve (ROC Curve) Winfiu 0.6825

NANIFINADRENITINANIIEN LUNILUTZRAIALARILANE 3 AU

AInNsEuLNIRgssileune 1 uIaAANIaslFnaLan AU 178 4n Tnaunnd 2 Au

1 a '

1 v 1
AEN9RA9Y WU UwndAuN 1 Adadedn In10elunelssgeAineTu 20 e douuwngdaun 2

o 1 1 L

aa a =3 & a 49( [ agll al all o aa o
adadn dnazlivedszasmneau 27 e Tuaiuauil deg 11 918 Aunnda 2 AuRliadamss

u

v
aa

o 1 o | = e X S A - o o o P '
NN NﬂqQ$1NWQﬂ?$@QﬂLﬂmﬂ|u LAZHAEL 149 918 NUANEYN 2 ALIUAREIRTINUIN LLN?Jﬂ']QzVLN

v
6 o/

=] o a 49{ [ % :I/ X a = o dl aa o 1 o
WLIZAIAINATY AIUUAININTILITAUANUIU 25 918 NUNNLN 2 iadesneiy

1
1 o

ANNNITANUINS ATANNAAAARAITIBINITINATEN N IdNaLIva9s wudn BAN “A1” 1

A '

A8 AN Kappa Winfiu 0.393 (95% C.1. 984 Kappa = 0.25 - 0.53) Aakanalunisei 16

ANS19N 16 AMNADRAARDIUDINISIRADEN1E b uNIUTeHIALARILANE 2 AUWSN

AsalALULNNEAUT 1

uan Al
AFIALAELNNE 19N 11 16 27
AU 2 Al 9 142 151
20 158 178
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e o a

UANISAUNITIAAMIET LNWILl52849A (incidence of adverse event )
AT HEUAUIUN 25 908 NUNNET 2 ATladesinaiu gninunaflsadaniuie 3 A 1ive

aa o a d? dl 1 R ol ilz dj dj J IS 1 R rd‘ Yo
qu@faﬂmimmmmmmmmiuwaﬂsxmﬂ@ﬂmwm BINLIN NﬂWQ$1NWQﬂ?Z@QﬂW1®?UﬂW?

'
% a

Alade WNAUNIDN 24 918
o 2 = o ~ 4 o _ Ay = -
patiuasagl1fidn annimumonngsziiow Heunn 386 atiu wudn Annosilinelseass
AT A1 35 318 Anludasay 9.1 19901345 UNN9FN N TLIsaneUNe (Ta9AHL TR

95 wlafidus windu 6.19 D9 11.94)

dszinnaasninznlinelssaanninau
1 dl 1 R rdla -l% [~1 dldl % o ] % o a
WUINAER N s asAMnatu 1ungMRa s unITHIfe auu 21 918 Asl
fptay 60 RNz ldAszasAIinAIuTaNe  wiAAWSasaY 204 AR9n19TiinNgdad
AUNITUBIA
Wungn ldifgadunigensin e 14 98 Asdludauay 40 28901z ldNg
UsraamnineTuiaun wiAsludasay 4.9 w8301z N daaiunIsHIA Fananglu

AN9NN 17

ANS19N 17 Uszinnaasniaznlanelszaeaniinau

finaefilifadseaed ifnnaslaing 323

lseden
LiReEadunIsEan 14 (4.9%) 269 283
WeEaiunsRnGn 21 (20.4%) 82 103
EREY 35 351 386

Uszinnaaimasilinalszaspninaadasnunisingn T wenidulssinnsesagly
1l nqusines AnunanAe (1) unafnme Andufeaay 38.1 (2) AMNANIAAIL2INTHAFR
(Iun nszgnlaidia, Wnns, mna) Ay Feuar 23.8  (3) AvuRanatantamaila (teun ynidu

wanliuwly v lfnsaenaan) Anlu Sesaz 9.5 waz 4) annsunsndauiinalunteuds (160

wi Aazldaeuinusiantingied) Asdu Sasay 9.5 AanalmI9N 18
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al al 122 sal al L4 Qs 1 Qs
ANT1N 18 ﬂ‘é‘gLﬂ‘lﬂﬂl’ﬂﬂﬂ’]’JgﬂiﬂJW\‘iﬂﬁ‘$ﬂﬂﬂVILﬂEI’J‘II’ﬂ\‘IﬂUﬂ’]‘&‘N']E]ﬂ

INUIU SpsA
LHARALTA 8 38.1
NNFENAPANLIAD 5 23.8

£ dla o
ANNTTUNINFa U AlUANENAS 2 9.5
ANNNTININGAU LLAIRINANNRANAIANIINATIA 2 9.5

T = =

ansunandau Nldldanutianaianiamaila 1 4.8
a7 3 14.3
594 21 100

Uszinnaaimasilainalseasanliinegatdasnunisunan u uendulssinnslasas
TWlilungusingey Ainunnnme (1) Neaduen Andufesar 50.0 2eanguitliiinadesiunimi
fin (2) WNeafunItadelsn Anludasay 28.6 (3) NEALNNIINEILAY/MTDNIINEILIA AR

fuFerar 14.3 aeenguiliinendesiunisdidn  Auanslunngei 19

=i aly 12 caly 1 al 1% o @
M990 19 ﬂizlﬂﬂ‘ﬂ’ﬂqnquﬂvlﬂwxiﬂigﬂqﬂﬂvLNLﬂﬂqm’ﬂ\?ﬂUﬂqiN']ﬂﬂ

AU Sasay
Reariuen 7 50.0
Aenfunnsataseilsa 4 28.6
RN NE LA N TRENLNG 2 14.3
A1 1 7.1
CREV 14 100
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NN LUNILs2RIATIN AT YA UL TRINIAINED

i 1%
e a

o A = e a X o A \ Ay 1= X o
ANUIUNIEN BN 22 RIATIA ATUSULLBIHNIAINEN WLY N12ed TN s 9NN AZiLa
Hasn1annginaau Asdludatay 20.0 e300 ldiessasininaluiannsn  saldnalumn

91499 20

A9 20 A1UIUNEN NS RIANI N AT UDULTAINIANNEN

AIUIU SaEay
g5 7 20.0
Tail 28 80.0
593 35 100

iszinnaassn Nvirliinan1a:nldnesean
\ A o ¥ a Ay = - ~ 2 1
wudn  dsznmaesgniiniifianiasildfelsvasd wnfign Ae ens@es (a0

Amphoteracin B @ w5un1azimes luanes) Andludesas 42.9 weantqei il syasdninnty

FULTAINIANEN  FIUAASUANTI99 21

A15197 21 Uszianaasen Avinlwnan1asnlaneilszaean

U fasaz
Anti neoplastic 1 14.3
Anti seizure 1 14.3
Analgesic 1 14.3
Contrast Media (IVP) 1 14.3
Anti fungus 3 42.9
594 7 100

ngNaINsNATUIANAINN1IE BN [NNILsEadAaINEN
' ' dl a 49{ dl dl dl A a a A '
WUTY NENBINIINNATILBIAINEANLNINTGA AB ANRAUINRYIedTzULNAD LS T
§19n18l (Metabolic effect - Hypokalemia) Al 5ae1ay 42.9 a83n19si liatlszaemniinann

:j/ o d‘
YWNNNA  ASUARSTUANTNN 22
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A15197 22 NENEINISTIATWIasRINAazauliNeLlssa9AaNEn

AU FaEaz
Bone marrow suppression 1 14.3
CNS symptom 1 14.3
Allergic / Cutaneous 2 28.6
Metabolic (Hypokalemia) 3 429
FREY 7 100

FEALAIMNNNIT DULEAINIAINA1 LN WIS RIAMN AT

1%
=2 ] a

1 o a dl =3 rdl a 1 [ a dl Y
WLANTZALANNANNTIRIN97 el szasAninatw daulun) umauiadsnanvnals

v 1 A a [~ v o o o g = a Ad‘

meluszezingn dagnan 1 1haw AL 5aaay 54.3 TA4AANIANNANAUANN ARAMNNRALITNAN
melgnneluszezioan 1-2 wau Al asay 22.9  1@eTIm 4 9 Aniludasas 114 uay
IAAAMNANITNINTTIFNNLNINNINFaLAT 50 2899190 1 918 AU Sasay 3 sauanslu

AN9197 23

ANSIN9N 23 SEAUAMNNNIS AULaINIAINAzN LNl seaeANL A AT W

AU jaHay
Aanuintanafivngldnnaluszazioan feandn 1 mew 19 54.3
Aannufaisnafivnaldnneluszeziogn 12 Bew 8 22.9
ANNNANNITNITNINNGNFREAZ 50 1R9T19NY 1 2.9
FAE 4 1.4
Tdaunsnazyla 3 8.6
594 35 100

nsunaAaszaziIa uaunnsnelulsaweu1a (Extra Bed Day)

1 ai 1 R rai a 49( o U Y % o o o QI él = dl
WUIIN9N llNeLse deANIN AT ‘Wﬂ,uamﬂmmu@uwmﬂmmmwmu GG
. o a

ARAWINAL 9.74 Fu AEeg UMY 6 u TaefiA1Agn Ae 2 Ju uavAgeqn Ae 35 T A

q

uaaa A9 24
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=i I 1 o
AN9197 24 NTANAADIZEZIRIUAUNNTNEN LUTTINENLNE

Mean Median Mode Std.Deviation Minimum Maximum

Extra Bed| 974 6.0 2 9.67 2 35
Days

NeAlinsseaeamnatuiusainisatiasnulavsala (Preventability)

WU FRsay 71.4 199077 lielsrasAninintwiiatnnntasiuly  sananelu

AN919N 25

A519N 25 LARINNEN bR sz gAML A A uLULsIgINNsailasnularsala

IIUIU Sasay

Haeiuls 25 71.40

Haeriulalls 10 28.67
394 35 100

o o ;
AT 4 A01UN A
Wud nai ledseasdniniatu fntu o fefame)diley unign Anwdlu Feaay 45.0
A a d? L% [ a 1% a d? £ a | v
IR9AINT AB 1AL W Heweindin Andly Feraz 20.0  ifinau w Hesaaen Ay Feear 17.1

waziantiugton Anlu feeas 17.1 Aauanslunnged 26

=i al a = 122 sl a &
ANTN 26 ﬂmuwmmmmazw‘luwaﬂimmman"nu

Anuil U LG
wekae 16 45.0
R 7 20.0
#R990AR0R/HaIAREA 6 171
fitiudilas 6 17.1
594 35 100
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n1ehlanatseaenidinady iiala (When)

| dl 1 R a‘dl a d%l a d%l | o o i// alld = n:l/
WL ﬂ’]'JtVliSJWQ‘]J?%’&x‘]ﬂV]LﬂWHH NAUY mmz@gwmﬂmwmmahmwmmiﬂﬂ‘mu

wnige Andludeusy 57.1 evasn Ae RATusNwAnIsHRAninEs lulsnenuanianiou

Anllu Fatiay 28.6  FalanluANI19N 27

¥ '
a = =

AN519N 27 wamINENlaNelszaeAdAnTY 1lala
AU SRR
T e - o T %
AnuzagFunsinENlssweLnaniail 20 57.1
Puzieg funainenlsmenunanisnen 10 28.6
dl o a all L
WULANNFULEN TN UNELewan 5 14.3
59N 35 100

Aunuaauluy (When) 31n19en langdseaaadinnai

v
[

. Ay = e a X e o o
WL ﬂqqngLNW\jﬂﬁ‘ﬁ@QﬂVlLﬂ@ﬂu GNATIANL °1|mgﬂ%Wﬂ?ﬂ'ﬂqwg’]uqﬂiuﬂ?\?mmﬂq?

= & . a @ v = o o o = 2
ANIU NINNQA AnLTluTaEay 85.7 7A9A9NN AD Qﬂﬁlﬁ‘fm‘W‘ULN@N’]ﬁ‘Uﬂ’]ﬁ‘ﬁ‘ﬂEWWLLNuﬂQﬂfJﬁlu@ﬂ

AAUNIAARNNNANITINEN AnLTlu Saeay 8.6 Aauanslumnsan 28

AN519N 28 wAAIRINEN LN sz aeAL R At umaulug (When)

MUY Fana
dl 1o/ o dl ?.l/ dgj
ST T E b Il EN I TR TR E S 30 85.7
n:ll o a dl v
ULANNFULTNIN UL Laeuan 3 8.6
PnuzietFunisinnlsaneuanisiely 2 5.7
R EY 35 100

d' 1 O‘d a ﬂg} d’, a o <~ I o
ﬂ’l‘?a‘:?’lZJJWﬂJﬁ‘a‘fﬂ\WWILnﬁ)‘ll‘lJ‘lJ Lnﬁ)@’lﬂﬂ’)ﬁ‘nﬁ‘a‘ﬁ’l’lViﬁ‘ﬂn’)illﬂn?a‘:‘yl’)

1 dl 1 R rdl a é’ dgl a 1 o dl a [ .
WL ma:ﬂqum:mwmmuu Lﬂﬂ@’mﬂ’]ﬁ‘iﬂﬂﬁ‘ﬁ‘l’]’] HINNGM AnLTluTatay  48.6

Fauanslumng199 29
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=i = A 122 sal a o = 1 o
AN 29 LLNﬂQﬂQﬂ’]Q%VIVLNWQﬂ‘JZﬂQﬂ‘VILﬂﬂ"ﬂﬂﬂqiﬂﬁ‘tﬂ’]ﬂﬁ‘ﬂﬂﬁﬁiuﬂixﬂ’]

ITUIU TG
\ARaINN13lingzin 17 48.6
AARINNIINTENT 3 8.6
Tdannsnszyls 15 42.9
59U 35 199

Usslaminaainiiaslasy ararwrsatasnulalvnissnlainelssasninnau
a (3 v 1 v o 16 & dl 1R e a 43 v
AnANAATIuIaENUNIY wudd dranunsalesiuliliniee Alutedlszasdinnauls
azaNsndaein i fuaeiamun wadnlussduanin Andlufessy 42.9 vty uavaNne

dainudin e Aniluiensy 31.4 aasdiloe Asuansluasen 30

A1519N 30 wamedslsslaginaindnuiazlasy  angrxisatlasnulailiiniaznlaing

UszaeAiintiu
U fasaz
Major quality of life 15 42.9
Life saving 11 31.4
Minor quality of life 7 20.0
Unable to determine 2 5.7
EREN 35 100

a ' a ' o a ay 1 4
ﬂ']i’lLﬂi’]zML‘Lr%.EIULVIEIU i%ﬂQ'NﬂQ'QEI[ﬂ'N’] Llﬂzﬂ']il,ﬂﬂﬂ'l’)z"/l‘l&lwx‘lﬂ’izﬂﬂﬂ

[ >

2 1
nuazaaagils

LWALASMTNANIST LWL T2 a9A
14 v !
wudieauAy fulbamaeng Anduiesas 13.4 20UWATIEVIINNA NINNTUNALN B9

nNeawies Andudasas 5.6 W0UNANDS  AUAASIUANTNN 31
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=i = a aly 12 4
A1T19N 31 LRAANDNLNALLASNISEN ﬂnﬁqzw‘luwaﬂizmﬂ

WA \Am AE laifim AE 394
iald 23 (13.4%) 149 172
TN 12 (5.6%) 202 214
59 35 351 386

(Chi-square test = 6.97 , df = 1, p-value < 0.01)

1 a all 12 o
NGNAIYUAENITAAN1IEN 3N ILTEqIA
! ¥y s Ay = el & X A =~ = o uy
nauangaasgilaandnnsilinalszasdniinay - Anunn  Waraudauiudiaely
1 = o A 1 1 A 1 o =) a % A 1
NANBIELAEIINY AR NQNBIENTINNITUTALNINL 60 U (ﬂmﬂm@mz 28.6) 9A9AYNN AR NANDTE

50 - 59 U (Aaludasay 15.0) Aakanalumnsen 32

A1519N 32 ngNanguazmMsiinnaslinlseaen

nanang (1) \im AE l3dsim AE 593
<20 0 20 20

20 - 29 12 (6.7%) 168 180
30 - 39 12 (10.5%) 102 114
40 - 49 6 (13.3%) 39 45
50 - 59 3 (15.0%) 3 17
>=60 2 (28.6%) 5 7

CR Y 35 351 386

(Chi-square test = 8.62 , df = 5, p-value = 0.125 ; Fisher exact test = 8.63, p-value = 0.09)

ANMNTUTauTaINIsIauLlag uazn1sIAANIN LR ILT=R9A
| ~ | R e a 49{ o Y A o v =3 I o
WLIN mfszmiquﬂi:mmmmuﬂugﬂwmmmsﬁusﬁﬂummmmuﬂw Tugzaulu
Na"9 (moderately complex) giign AnluFaaay 35.2 wasauugiseanianududeulusziu

q

U1unang Aananslumnsen 33
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H v (=3 [ a 4 1
AN519N 33 ANNdUdauaaIniIsiauileg waznistnanaznbiNglsed9A

\im AE laifim AE 394

FULRUNIN 2 (28.6%) 5 7
FUga1ULN1NAN 25 (35.2%) 46 71
Tddudau 8 (2.6%) 300 308
EREY 35 351 386

(Chi-square test = 77.72 , df = 2, p-value < 0.01; Fisher exact test = 60.92 p-value < 0.01)

AMNTUdauraInIsiauLlagmIn Charlson Comorbidity Index wazMSINAN1IEA N
WarlseaaA
WU NTAANNEN lNaLszaed &NWUSTL Charlson Comorbidity Index  flauans

AN9NTN 34

{ o [ ' . a
ﬁl']ﬁ"]\'iﬁ 34 ﬂ')"lu‘ﬁu‘ffﬂumﬂ\‘lﬂqQLQUﬂ')ﬂﬁqN Charlson Comorbidity Index LLazn1sLnANIIE

Alaiferlszaen

Charlson Comorbidity Index \im AE laiuim AE LN
0 25 278 303

1 3 46 49

2 5 17 22

3 2 5 7

4 0 1 1

5 0 2 2

6 0 2 2
EREN 35 351 386

(Non-parametric: Mann - Whitney U test , p-value = 0.195)

ANLTIAIUARINITIA U] IBuAZNISIAANTIIN NN ILT2RIA
1 =3 & a 49{ o Yo aid o | 1 [~1 [ o ]
wudn noglislszasdinaauiugibanissaumnudasouaainiaiquilee Tuseauid
1 a | % L dld [ 1 1 I [ 1 i dl
AIUNN (Urgent) g9gn AniluFasas 60.0 109gaaNNseiuANNITsal agluszaLsasaungn

Fauanelumngan 35

29



al 1 1 [ I a al 1 <2 o
A1F9N 35 AANNLTIAAUARINISLAULAgLaznIsLA ﬂﬂ'l’JSVIvLNW\‘iﬂ‘EVNQﬂ

Win AE laiviin AE 59N
La‘qmuﬁqm 21 (60.0%) 14 35
NI 2 (1.2%) 164 166
Taidasian 12 (6.5%) 173 185
59 35 351 386

(Chi-square test = 124.06 , df = 2, p-value < 0.01; Fisher exact test = |, p-value < 0.01)

% [~ V V [ 1 % ]

1lssinnuadn1ssn®= s UBLLNIIAUNITHIAR Ve LN
. T, e a X o X Cdd e . e w e, A
wWugn nash llslszasdninanu Neanulunguinasdasiunisdindn Wudadaununny

3|

an Anulu Foray 20.4 vesduaudiaelungunineadesiunisiasin - deuwandlumisan 36

=i (v @ a al o @ o '
A19719N 36 Ussinnaaani1ssnen tuuuuinganunIsEIfAm M‘i’ﬂvLN

WM AE laiifim AE 594
ReafunisEns 21 (20.4%) 82 103
difnfunnssingn 14 (4.9%) 269 283
CREY 35 351 386

(Chi-square test = 21.84 , df = 1, p-value < 0.01)

NN NN RIAMNATUNY sAATUA LA (Where)

inaaululsewgruradssinnia

a

wugn Taengnunauuangnds ddndsuaasnisiianioslinlszasdgegn Andlufeaay
20.0 a89fthannanla e uaNinInende se9asn Ae lsanenunanald/aud Teswenunag
ury wavlaenenualenty Anduietas 128 9.7 uaz 7.0 IDIUAATNAN AINAIAL A9

uanalumnsei 37
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AN519N 37 wARAINEN laNssz s R arunlsananunalssinnla

\im AE laifim AE 394

TsanenuaguTy 6 (9.7%) 56 62
Teaneunaia /g 11 (12.8%) 75 86
T39NENUNALRN T 16 (7.0%) 212 228
TN LAY 2 (20.0%) 8 10
CREY 35 351 386

(Chi-square test = 4.085 , df = 3, p-value = 0.252 ; Fisher exact test = 4.617 p-value = 0.177)

AU o uaunlazadlsaneILIa
! dl 1R rall a d’( a d? o oI/ (= 9 ! dl a
wud Nz liiedszasdniieay Hnauluunundaanssumiall iludndauniniign An
{u Faear 18.1 veadtheluuaundasnssniiall segaun Aauwnundaanssunszgn Andly fae
az 14.0 wefilaeluunundaanssunszgn  HATUIMINUNLTNTNGTN WAZUWNLNEEIANARS AR

HuFesaz 10.0 Uaz 4.9 10UARZLNUNANNANAL Aanandlumnsah 38

=i =2 =i 122 ¢ a &
A1g19N 38 memqum'luwaﬂizmmnmu [17) LLNuﬂdlﬂ"ll’ﬂQ‘[’NWEl']‘Ll"lﬂ

\im AE laiiim AE 394

Aaenssn 15 (18.1%) 68 83
aaflstlang 6 (14.0%) 37 43
UTTNITN 5 (10.0%) 45 50

ANEINTTH 9 (4.9%) 176 185
4AN39x 0 4 4
N 0 3 3
Tap A uAnd 0 9 9
AR 0 8 8
NUANITH 0 1 1

cREY 35 351 386




( \Hefn WNUNgANTsN EYE ENT ARWT wasiiupniss aan aniziieniznassiiauninaees
v
Uszanniiesas 92 a9 IUNA WUI1 Chi-square test = 12.48 , df = 3, p-value < 0.01; Fisher's

exact p-value <0.01)

e o o

msinanazlinadszaea AU ANUINANANS (R.W.) szazi9a ey (LOS) 81g (AGE)
uas AN5NE (PAY)

1 I dl a = e ] 1 a o ©° o aa 1 dl =l

Wugn ngunanazliNesrasd Haonuunnsneet g Agmeadin aanngui i

v
mnﬁmmf;ﬂﬂﬁqﬂ?zmﬁnﬂé’m oA Atinduing (RW.) svazinanua (LOS) 818 (AGE)

WAT ANSNEN (PAY) A9WARSILANI7197 39

o d

A15197 39 WARITINSINANE NS EA9A AU ANUNUINANANE (RW.) SE8219871DY
(LOS) @18 (AGE) uaz A1SNHY (PAY)

AE AUIU Mean S.E. p-value (non
—parametric
test)
PAY i 33 82646.36 35394.91 <0.05
lail4 308 8866.01 817.57
R.W. 1% 35 1.5715 0.3453 <0.05
lail4 351 0.7728 0.04248
LOS 1% 35 16.62 5.28 <0.05
lail4 351 3.45 0.25
AGE i 35 37.80 2.01 <0.05
lail4 351 31.99 0.25

mainanazlinadszaea AU ANUENANNNS (R.W.) szazi9a1uay (LOS) 818 (AGE)
UAZ AN (PAY) INETATISULENSNNGNNIFINHINLIAUNITHIGA (surgical case)
uazlainganunise16m (medical case)

[HaAsziuenaINngunIsinEnaaiuNI9endn (surgical case)uazlalinaniunigein

fin (medical case) WUEIWLAN nguinn1zldNetlsyasd dponuuanstsatelilididnni

atif anngunlddniafanrldiadseasd i ldun Adhuwinduing (RW.) szezioan
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a o o

uaU (LOS) waz ANGN®I (PAY) e ang (AGE) Nliwumuuansnea e lid1Aynieaia

Fauanslumng9i 40

ANSI9N 40 LAAIDINISIAANEIHNIUSERIA N ANUIUENANNNS (RW.) SEa2198148Y
(LOS) angl (AGE) waz AN (PAY) LHAILATIZRRENAINNGNNIFSNEANEIALNISEHN

A (surgical case)uazluitneaanunisanAm (medical case)

AE UIU mean S.E. p-value (non
—parametric
test)
surgical | PAY o 20 119396.9 57277.66 <0.05
cases 1ail4 70 18262.93 2441.41
R.W. o 21 1.9016 0.5602 < 0.0
1ail4 82 1.1830 0.1648
LOS o 21 21.3810 8.6041 < 0.0
1ail4 82 4.6829 0.5542
AGE o 21 38.3810 2.6632 < 0.0
1ail4 82 29.9878 1.0106
medical | PAY o 13 26107.15 7030.344 < 0.01
cases 1ail4 238 6102.27 684.325
R.W. it 14 1.0763 0.1545 < 0.01
lail4 269 0.6478 0.01795
LOS o 14 9.5 2.1655 < 0.0
1ail4 269 3.07 0.2766
AGE o 14 36.9286 3.1613 n.s.
lail4 269 32.6022 0.6068

MsRATISAUULNYSULS (Multivariate Analysis)

Tunsiaaziuuunsaulsitldas Logistic Regression tnaifinauEusiy ldvnansauils
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o

MdaTANZILILNazAUAINLAN  HAHANRRsAuNI9L

aa A A = ¥ %'/ ¥ -&l a o o 14 2’/ v
NWNANF (WD LNDUN) NIAENNITAIAL LW@']L@?”IZMLLUUWHW}LM? 1@@Nﬂ’1?l§l\‘il§]1¢

41)

A1519N 41 ANNITOADDLADANAA AIAU

6 o

a dl 1 =] o 1
ﬂﬂﬂ’]Q$VIVLNWQﬂ§‘$@\1ﬂ BEN

= o

WilednAny

X o
U (AT9N

Aawils

Adjusted OR 95 % C.1I. p - value
wun’
ununeaflalland 2.37 047 - 11.76 0.290
WEUNAREINTTH 6.07 0.75 - 49.12 0.091
WNUNUTRTNI TN 2.96 0.48 - 18.20 0.242
LWNUWNBIYTNITN 1.0
Medical or Surgical
Aenfunistinde 3.14 0.77 - 12.82 0.111
laiiReafunissEng 1.0
Complexity
Fudauiunans 4.77 114 - 19.95 0.032
Fugauuin 0.48 025 - 924 0.628
Taidudau 1.0
Urgency
Léqmuﬁzgm 7.44 1.81 - 30.59 0.005
NLAU 0.09 0.014 - 0.54 0.009
Taigamian 1.0
RelativeWeight(LﬁﬂﬂLﬁﬂULﬁ@ﬁmLﬁufﬁu1) 1.12 0.42 - 3.01 0.823
WA
Sl 2.81 0.78 - 10.11 0.113
IAIN 1.0
ang (LL@‘HULﬁﬁULﬁ’ﬂ@’]E‘!LﬁIN%u1ﬂ) 1.02 0.97 - 1.07 0.492
Length of stay (ul3eimfennileuiame 1 ) 1.08 101- 115 0.021

aoe v dl = o ¥ 2
( FAUBRHA LINUNLUNBRN Lummm\lmmm@uﬁu@ﬂ)
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uzﬁ“\‘lmﬂ&u%ﬁLmﬁzﬁuuuwwﬁwﬂi ImeAT Logistic regression Tnefansaundaoudlsi
LiflnasiaAndutlszAnirasauniseaniiaziouls TaaBudafulsfiia p-value Rl&an Wald
test g94n aanllnau

MEIANNTUATIAGEUAMNLANFANTeed N T AN Eradgesaunts TneldR3 Likelihood
Ratio test T9ANUIMUANNNNTEINHARNII8Y Log Likelihood UDIABIANNINIADAEIAT (-2) Az s
A Likelihood Ratio tinAnitlaunen p-value A1NA19TN Chi-square fifn degree of freedom i1
fuNaf19asaIndNlsAnassuinsdasannis

wEsa NI nasafulniueeniuasesunisiselal d1an ovalue ldtae
91 0.05 wansinnaFafLsiueeninaseaunts Adliaunsndaeantd uannsAnmet 1Fay

NN3QATINY AILARS AT 42

=i A o
AN 42 ANNITDANDUANDIARGA 'a;ﬂ'ﬂ']ﬂ

Aauds Adjusted OR 95 % C.1. p - value
Medical or Surgical
Renfunistinde 6.30 223 - 17.76 0.001
iifienfunistinga 1.0
Complexity
FudauLunans 5.29 144 - 19.43 0.012
AU 0.83 0.06 - 11.63 0.891
Taidudan 1.0
Urgency
La'qmw?‘{zgm 6.64 1.84 - 23.97 0.004
Ay 0.08 0.02 - 0.46 0.004
Tadigasiau 1.0
Length of stay (1Reuifienilady 1.08 101 - 1.15 0.016
RN 1 )
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Goodness-of-fit test (Ine/ldA4Y Ifit)

number of observations = 361
number of covariate patterns = 97
Pearson chi2 = 183.85
Prob > chi2 = 0.0000
Area under ROC curve (Tmﬂ%ﬁmﬁ lroc) = 0.9044

v

a Ty =K Yo [ dld dl ] a 1 =] o
[AMNNITAATIZSULINAY @Qﬂﬁ@@z@ﬁ;ﬁﬂﬂ'ﬂ ﬁ@@ﬁmmﬂ'ﬂuL’&‘EI\?ﬁl'ﬂﬂ’]ﬁ‘Lﬂ@ﬂ’]')ZiﬁJW\iﬂﬁ‘ﬁ@\iﬁ

wn un nsidulheningadeasiunisinminedinikiidn - Asdudanaasniniduilieelu

szaviunans AvNsauegluseil WaRaungn uazszazaNueuinine ulssnauna
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uNnN 4

agduazanilse

v
o o

=2 o X o = Ao o
NITANIUITRIATNU NNANITANTIINAN £ AN

=he

TayaiugIu

unasAn1radTsIiey

anmsAnEuazeunumaunTsndauiaua 386 ga Mdenanlagdagu wudn wn
AN TraNE A NIEALIT8INATTLAZINTI 491U 182 Wi

wasziiaudaulvniunainTssnenunaenty 228 4 Aally Feaar 591 Whanls
wenunaviall 86 gn Andlufetaz 223 ananlsmenunagau 62 1o Anidufenas 16.1 uaz

NN INEIUNANIINenae 10 1a Anuienas 2.6

AnuUsUaNg L

v
% a

anglneiednvesdiaavionnn windu 32.5 1 filaadaulng) Hengedluges 20 - 29 T An

I v

{uFetas 46.6 sasasnnAe §nanyatTudag 30 - 39 1 Anfluiatias 29.5

a

grhadouluniduneancls Anduiesay 55.4
¥ %3 % dl a P2 = dl 4 = 3| o L o o
andayadnssunenazisuifiulddnnmssdaunlinn daudusounuaesdilosludenn
nasulssiudennldnszaunils  Wesannadagiseiveudowluniflududs agludausesnu
LazADULBNIgINMNIRdEaNTY Hdndauilszanns Fasar 49 wesan uuEnsiaunziewiy
Ainanudseiudeanlul wa. 2544  (ldsananunenunawrsetng) (website &1tinanulssiiug

9PN www.s50.90.th)

ANWUSNINARTLNYANL L8
doulnnjiiudilenlidinaadesiunisinunlaaniseingn (medical cases) Anwlu Fasas

73.3

FEALAMNTUTAUUBINITIAUL]2891NN1SNAITUIUDIUNNE
Y

filhadaulunjdnedlunguiiianuidulaelussdunlidudan (uncomplicated) Anlu

Saeay 79.8
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SAUAINISIAIUTBINITIaUL]a8 (Urgency Level of All Cases)
filhadaulunidnaglungundanuituileelusssunldisesan (Not urgent) Asilufas

az 47.9 Uaz sLALQNLAY (Emergency) AniiluFaaay 43.0

seaziaa1Nuaululsane 118 AASHUUEIMUNANANS BAZAISNHIWEILIA

L%

AEEguTetszazaaIueululsaneILIe Wiy 2 41 ANeRtaTAinTeIATIULIY
wilndasing Wity 0.8453  uarA1aeFIUVRIATIHINEILIA WiNAL 16,006 LW
17 17 ¥ =2 dl a 2 o [ [ o -dl ¥ [ o
andayadnesiu Amanazdsziiulddn  dnwazninduielussiumsesuniunisinm
WHNLIANINNENLNATINGNADEN  HANHEARNAARINITANHRINTA U e rasAuludedl

Ineialld Fedsvevmanuauinuinanualulsnanuiatesndndscansiall  (Wssanmuialuy

1%

W FUNIFN N I9aNENLNa2895F Hanuauduueaas 4.25 J14, Alpha Research Co.,Ltd. 2001)

&9

wazdaulvnjisulae luszaunlddudan Tdidamau

v
doupninumenunatiu anaafudeyanasiiauninuesnisfnAineweunanesis

WeNLNALeNTU T9inazgendnlsaneuiatesiy navialy

NANNTATINAANTDILALINEILNR 4 ﬂuLLﬂzLLWVI{I 1 AU
F)'J’)&Iﬂ@ﬂﬂﬂy@ﬂﬂl@ﬂﬂ’)ﬁ‘ﬁ?’ﬁ)ﬂvﬁ)ﬂﬁ‘@\‘iﬁa‘iﬂd’NWEﬂU’lﬂLLﬂa‘J’LLW‘VIET

'
o

ANNNADAARANTAINITATINAANTBITENIWNLTLNALAZUNNE  TUAINTIN WG90 flﬂ"]ﬁl’]

(Kappa = 0.34, 95% C.I. of Kappa = 0.24 04 0.43) LAYLNENATITYRIUUNANNALAAFBIAN

o 1 o

PFdalusenisngegauia 18 4a wud1 Hasl 5 WdaNA1ANAaAARAIIRINITAIIRAANTE

u
v

' Clts D » « . 14 (N ] =
TEUIWNLTLUIDLURSLANE AN "Q\‘i uay “Uaunans 1®LLﬂ Qﬂﬂﬁﬂiﬂu

ADAANDNGY Uazthuna1y (kappa >=0.4)

11, mne

(5. hemnnifasdihasssnanlifias ICU vise mibaguadthaianizni
o, gnaaudnlufiesrindinanase Aefinisrndavanusenlunis admit Asei

[12. vivlaugausii (Cardiac Arrest) vigjmnngla (Respiratory Arrest) se1d1988/3n90

[117. dszinmnnsanmineeanainiseswanuna laild with approval)
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aAse azihunsizniazsie lwiadadedu danndanu vize iWumsznisduas

liidnnnzsanaiaidlaniaaz lasunisiiunn [ lueassidauninniinineay

ADAARDNA (kappa < 0.4)

o

Irdalusnenimagey Al 10 de NNAIANERAARBITEINITATIAAANTE

2TUINNENLNALAZINNE WA “An” Taun da

(1. wadnFunisinwnlssnenunalauineunielu 1 1 neuniadniunisinenaial
(2. dirfunissnennlsaneiunale) 2n ¥dsain aanainlsaneuianiail
4. Ranadnapesainan uien witinae uiiaen nentamuy

(7. gndadnlufiasinsnlagldldonsuauunnan Aaldld Ataseduiu auldussinndasinem

v
1ALINTHGI PGS LLEI LT
8. §n19HNdpLa1adenzaan ¥IaNNIILNIARLIA9a%9 wiFa NnNstanadeny

9. Alspunsndanainnisinen ldun Falaanaaan (Acute Myocardial Infarction), Tsad1aan

Tuanes (CVA), lsndniaangaduluilan (Pulmonary emboli)

[110. H87n19nmn9szuvsz@ny @enewdniunisinen il 1Ml a1l 11 NN

[114. fis@alulsanenuna (UTI, Pneumonia, Infected wound, 4a%) %i3a Aeiialunszugiaan
al o

15, ladaslaeginwn vive diunnuansaanlinelagu

18, nannsinwni ldedszasduunaw] iuenimiiaann 4e 1-17

%qm%uﬂmwm:mwLﬁ?ﬂ@ﬁiﬂmmﬁummQ’mm@ﬁmmm AENUAN NN LAZAN
fenu109nnzdnedy  pasnauANaziEnluE T ITeAenaRANTe  T9NIATIAAR
ngaee Inennsautiunnnasyideuainaanafomes @fmuﬂu@ﬂmmmjﬁwﬁq wazNaziua
AEN17811ATIANTTTITE

. 5

nannlagagiaziiud danuousenisasageuniAIANNasnAfeegILaziiunany §

ANUIUIN 5 T8 HAHNIIRIUIUTLNITRRANANADAAAAIAT NRAUIU 10 18 ANy
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dganisagadansadlugaul unaginliazuuuanuaanrdasinauldlas  Inavnlssinund

! ¥ !
AZLULANNADAARBIF N’]%LL"NLL@%@‘LI?Nﬂ’]?m?’l@ﬁﬂﬂﬁ‘@ﬁlﬁLLf‘iWﬂ’m’mLﬁNLﬁN

ANADAAABIYBINITATIFAANTAITEUINUNNE URSWETLIAUAASAY

Hedneiranuaenadedluning (sl%mma‘mmmu%\a 18 48) VRINIIATIRAR
NIRNTTMINIUNNEUDTNENLNAUARZAL WU WenLna 3 AudlAAudenndasluszdusn
(Kappa = 0.362 Gk 0.461) LAZWIILNA 1 mu‘ﬁlﬁﬂ'ﬁmmmmmé’@ﬂmzﬁuﬁimm (Kappa =
0.213)

NN Tl TinenunanulatnefiaaslEF N T uaduAYa LTINS

AmaransadnANLITunAe TaeanizlulssidunssiunINaanARadnl

AN ILREAIAINA NN (sensitivity and specificity) YBAINITATIAAANTAN

f%‘mﬂmmmﬁmamq@ﬁmmmimLme'Lﬂuﬁ‘Emmgm (gold standard) azl& AR
11189N17MTRAANTE (sensitivity) ANAINANNY (specificity) ANNINIUNRINALAN (positive
predictive value) ANNITNILNENARL (negative predictive value) Lmzﬁumﬁ Receiver

Operating Curve (ROC Curve) fauanalunsnadn 43

A1919N 43 ATANNLILATATANNALINNE (sensitivity and specificity) ABIN19ATIAAANTDY

sensitivity 70.23 %

specificity 66.27 %
positive predictive value 51.69
negative predictive value 81.25
MA1E ROC Curve 0.6825

ANNNIIINATILFIN9FL AU N1gaadansadlagldsenN12aagal id 18 18l 95

b

AN lazAtARaTNligeRntTn AseTlufeaRmMUILATINaLAZNITLINUNNIAANTRIT
winnzausa 14
atglafnIN  1Ea9aNNN13AANLINANNR iN12RTasansarasune laslduuusienig
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Reliability of Chart Reviews for Detecting Adverse Events
in Hospitalized Patients : a Pilot Study
Pattapong Kessomboon, Khon Kaen University
Supasit Panarunothai, Naresuan University

Virasakdi Chongsuvivatwong, Prince of Songkla University

Abstract

Adverse events can cause huge damages to both patients and hospitals financially and socially.
Countries are seeking ways to resolve the problems. To do so, the first step of any institutional actions
should be the development of procedures and tools to efficiently detect and monitor adverse events.
Objectives
1. To study the reliability and validity of the methods for screening and detecting adverse events used

by the Harvard Medical Practice Study when applied in Thailand
2. To estimate incidence, and distributions of adverse events among hospitalized patients in Thailand.
Methods

This was a descriptive study. 400 cases were randomly selected from computerized medical
records kept in CD-ROM of the Office of Social Security.

A three - step medical record (chart) review by 4 trained nurses and 3 physicians was
employed. The procedures were adapted from the methods used by the Harvard Medical Practice Study.
Results

The agreement of screening process among the nurses and a physician was low (Kappa = 0.34,
95% C.I. of Kappa = 0.24 o 0.43, Sensitivity = 70.23 %, Specificity = 66.27 %, Positive
predictive value = 51.69 %, Negative predictive value = 80.13 %).

The agreement of the 2 physicians in detecting the occurrence of adverse events was also low
(Kappa = 0.393, 95% C.I. of Kappa = 0.25 - 0.53). The incidence of adverse events was 9.1 per cent (95
%C.L=6.19 99 11.94 ). 71.4 % of adverse events occurred were considered preventable.
Conclusions

The reliability of the procedures to screen and detect adverse events in hospitalized patients

applied in the study was low. Therefore, studies to improve the reliability of the procedure are needed.




Adverse events can cause huge damages to both patients and hospitals financially and socially.
It has been shown in some countries that incidence of adverse events in hospitalized patients were high.
Retrospective studies of hospital case records in the United States, Australia and the United Kingdom
have shown that rate of adverse events ranged from 3.7 % to 16.6 % of admission.

The epidemiology of adverse events has not been studied in Thailand. There were anecdotal
evidences that the adverse events in Thailand are not infrequent. For instance, a review of patients
dissatisfactions and complaints in newspaper has revealed that the numbers of cases were increasing
from 5 cases in 1990 to 19 cases in 1997.’

A study on Thai physicians experiences of law suits on malpractice has shown that 5.1 percent
of the physicians surveyed had at least been filed once by patients or relatives.’

Countries are seeking ways to reduce harm to patients and to make more efficient use of
expensive hospital resources. Therefore, reliable methods for detecting adverse events are needed as the
first step of all.

This paper is aiming at examining the characteristics of the methods of screening and detecting
adverse events used by the Harvard Medical Practice Study and the potential value of a parallel study in
Thailand.

Objectives
1. To study the reliability and validity of the methods for screening and detecting adverse events used
by the Harvard Medical Practice Study when applied in Thailand
2. To estimate incidence, and distributions of adverse events among hospitalized patients in Thailand.
Methods
1. Study design : descriptive study
2. Target population : hospitalized patients in Thailand who were admitted in 2001.
3. Samples: 400 cases were selected by a simple random sampling technique.
Sample size was calculated using the formula n = 7’ *P(1-P)/d’
where  estimated kappa (P) =05
estimated sensitivity (P) = 0.6
estimated specificity (P) = 0.6

estimated d =~10% of P



Therefore, 266 - 384 records were needed for the study. Finally, 400 records were actually
selected for the study to obtain adequate sample size.
4. Source of data : computerized medical records kept in CD-ROM of the Office of Social Security.
5. Key Variables
5.1 Adverse Event (AE) is "an unintended injury caused by medical management rather than
by the disease process and which is sufficiently serious to lead to prolongation of hospitalization or to
temporary or permanent impairment or disability to the patient at time of discharge".
An adverse event in the definition above has three main components as follows:
1) an unintended injury or complication which
2) results in disability, death or prolongation of hospital stay, and is
3) caused by health care management rather than the patient’s disease
5.2 Preventability of an AE is assessed as “an error in management due to failure to follow
accepted practice at an individual or system level”; accepted practice was taken to be “the current level
of expected performance for the average practitioner or system that manages the condition in question”.
5.3 Disability is temporary or permanent impairment of physical function (including
disfigurement) or mental function or prolonged hospitals stay (even in the absence of such impairment).
5.4 Complexity of the illnesses. The complexity of the illnesses was classified into 3 groups
i.e. not complex (there was only one organ system or condition involved) , moderately complex (there
were 2 — 3 organ systems or conditions involved) and severely complex (there were more than 3 organ
systems or conditions involved).
5.5 Urgency level of the illnesses. The urgency of the illnesses was classified into 3 groups i.e.
urgent (treatment is needed within minutes), emergency (treatment is needed within hours) and not

urgent (treatment is needed within days or longer) as assessed at the arrival to hospital of the patients.

6. Data collection

A three-step medical record (chart) review was employed to screen and detect adverse events
occurred in hospitalized patients.

The chart review processes were conducted by trained nurses and physicians. The detailed

review processes are as follows:



Step 1 Four trained nurses screened each medical record independently using predefined 18

screening criteria used by the Harvard Medical Practice Study. Approximately, each nurse reviewed

about 100 records. A physicians (the researcher) also reviewed the total 400 records using the same

criteria. ~ The 18 screening criteria are as follows:

[ Unplanned admission before index
admission

) Unplanned readmission after discharge from
index admission

13 Hospital-incurred patient injury

[ 14 Adverse drug reaction

5 Unplanned transfer from general care to
intensive care

L6 Unplanned transfer to the operating theatre
[ 17 Unplanned return to the operating theatre
L8 Unplanned removal, injury or repair of
organ during surgery

]9 Other patient complications (AMI, CVA,
Pulmonary Embolism, etc.)

10 Unexpected death

L1t Development of neurological deficit not
present on admission

L2 Inappropriate discharge to home

13 Cardiac/respiratory arrest,

(114 low Apgar score (< 6 at 5 minutes after
delivery) or Injury related to abortion or
delivery

15 Hospital-acquired infection/sepsis

[ ]16 Dissatisfaction with care documented in
the medical record

[]17 Documentation or correspondence
indicating litigation

[]18 Any other undesirable outcomes not

covered above (Please specify)...............

Step 2 Records that screened positive by nurse reviewers were then reviewed again by two

independent physicians, who determined whether any adverse events had occurred and filled up a

detailed questionnaire. The two physicians, a surgeon and an internist, were board qualified for 13 and

15 years, respectively.

A record that reviewed positive by both physicians was considered that the adverse event had

occurred.




Step 3 Records that reviewed positive by only one physician were reviewed again by another
senior specialist and then discussions with the first two doctors were conducted to determined whether
adverse events had occurred.

7. Quality control

Training sessions for the nurses and the physicians were conducted. Post test exercises were
done to ensure the understanding.
8. Data analysis

1) Cohen’s Kappa statistic was computed to study the agreement of the screening processes
among nurses and the researcher and also the agreement of the detecting processes among the two
physicians. Kappa = (P,—P)/(1-P,)

where P = (atd)/(atbtctd)

P = [(atc)*(atb)[+[(b+d)*(ct+d)]

(atbrctd)’
a,b,c and d = wvalues in 2X2 contingency table
2) Sensitivity, specificity and predictive values of the screening processes were analysed by

assuming that the review by the researcher was a gold standard for the screening process.

Where sensitivity = al(atc)
specificity = d/(b+d)
positive predictive value = al(atb)
negative predictive value = b/(ct+d)

3) Incidence of the adverse events was calculated using per cent and 95% C.1I.

4) Distributions of the adverse events were analysed according to the characteristics of the
adverse events and the subjects.

5) Multiple logistic regression analysis was conducted using STATA statistical software

version 7 to study the potential factors relating to the occurrence of adverse events.

Results
The results of the study are presented according to the following headings: 1) characteristics of

the medical records reviewed 2) screening results conducted by 4 nurses and a physician 3) results of



detecting adverse events by 3 physicians 4) incidence and types of adverse events occurred and 5)
factors related to the occurrence of adverse events
Characteristics of the medical records reviewed

Altogether, 400 medical records were selected. Among these 14 were inadequate and
incomplete for the review processes. Therefore they were excluded from the study. Finally, 386
(96.5%) records were reviewed.

Table 1 Characteristics of medical records reviewed

Number Per cent
Sources of records
Private hospitals 228 59.1
General hospitals 86 22.3
Community hospitals 62 16.1
University hospitals 10 2.6
Age of patients
<20 vyears 20 5.2
20 - 29 years 180 46.6
30 - 39 years 114 29.5
>=40 72 18.7
Gender
female 214 55.4
male 172 44.6
Clinical characteristics
Medical cases 283 73.3
Department
Medicine 185 47.9
Surgery 83 21.5
Gynecology 50 13.0
Orthopedics 43 11.1
Others 25 6.5




Complexity of illnesses

Not complicated 308 79.8
Moderately complicated 71 18.4
Complicated 7 1.8
Urgency Level of illnesses
Urgent 35 9.1
Emergency 166 43.0
Not urgent 185 479
Length of stay (day) Means and Median 4.65 and 2
Min-max 1 and 179

Relative weight (R.W.)

Means, Median, Mode

0.845 and 0.630

Min-max

0.150 and 12.74

Hospital charge (Baht)

Means, Median, Mode

16,000 and 4,640

Min-max

185 and 1,017,278

The above characteristics of the medical records show that the patients were generally in their

early adult. Most were female. Their illnesses were mostly medical, not complicated, not urgent, treated

at private hospitals. These characteristics represent those in the Social Security health insurance scheme.

Screening results conducted by 4 nurses and a physicians

The four nurses screened positive for 178 cases (46.1% of all records) and the physician

screened positive for 131 cases (33.9% of all cases). The agreement of screening among the 4 nurses

and the physician, as calculated by using Cohen’s Kappa statistics, was low (Kappa = 0.34, 95% C.I. of

Kappa = 0.24 89 0.43) as shown in table 2.

Sensitivity and specificity of nurse screening were also calculated by assuming that the results

of doctor screening were the gold standard. It was shown that sensitivity of nurse screening was 70.23

% and specificity was 66.27 % as shown in table 2.




Table 2 agreement of screening by nurses and a physician

Physician screened
positive negative
Nurse screened positive 92 86 178
negative 39 169 208
131 255 386

Kappa=0.34, 95% C.I of Kappa=0.24 94 0.43

Sensitivity = 70.23 %, Specificity = 66.27 %

Positive predictive value = 51.69 %, Negative predictive value = 80.13 %
Adverse events detected by 3 physicians

Those 178 positive screened records by nurses were then independently reviewed by 2
specialists to determine whether any adverse events had occurred. The first physician found that
adverse events occurred in 20cases. The latter physicians found adverse events in 27 cases. The
agreement of detecting adverse events among the two doctors was low (Kappa = 0.393, 95% C.I. of
Kappa = 0.25 - 0.53). As shown in table 3.

Table 3 Agreement of detecting adverse events by 2 physicians

Physician 1
positive negative
Physician 2 positive 11 16 27
negative 9 142 151
20 158 178

Incidence of adverse event

Those 25 disagreed records by the 2 physicians were brought to discussions with the third
senior physician to determine whether adverse events had occurred or not. It was found that 24 more
cases were determined as positive detection of adverse events by the three doctors.

Therefore, it can be summarized that adverse events occurred in 35 cases from the total 386
medical records. The incidence of adverse events was then 9.1 % of hospitalized patients (95 % C.I. =

=
6.19 0N 11.94)




Preventability of adverse events occurred

It was found that 71.4 % of adverse events occurred were preventable.
Types of adverse events

Among 35 adverse event cases, 21 were surgical cases. Of these, 8 cases (38.1 %) of these
were wound infection, 2 cases (23.8 %) were surgical failure, 1case (9.5 %) and 1 case (9.5%) were late
complication and technical errors respectively.

7 cases (20.0 %) were related to drug adverse events. 3 cases (42.9 %) were related to Anti-
fungal drug (Amphotericin B for the treatment of Cryptococcal meningitis).
Level of disability caused by adverse events

19 adverse event cases (54.3 %) had disability level that was able to recover by less than 1
month. 8 cases (22.9 %) had disability level that was able to recover by 1-2 months. 4 cases (11.4 %)
were died because of adverse events.
Extra bed days attributable to adverse events

Mean extra bed days attributable to the occurrence of adverse events was 9.74 days, median
was 6 days, minimum was 2 days and maximum was 35 days.
Factors related to the occurrence of adverse events

The multiple logistic regression analysis reveals that a numbers of factors are potentially related
to the occurrence of adverse events as shown in table 4.

Table 4 The final logistic regression model *

Variable Adjusted OR 95 % C.I. p - value
Medical or Surgical cases
Surgical 6.30 223 - 17.76 0.001
medical 1.0
Complexity
Moderately complicated 5.29 144 - 1943 0.012
Complicated 0.83 0.06 - 11.63 0.891
Not complicated 1.0
Urgency
Urgent 6.64 1.84 - 2397 0.004
Emergency 0.08 0.02 - 046 0.004




Not urgent 1.0

Length of stay (when increase 1) 1.08 1.01 - 1.15 0.016

* Goodness-of-fit test  Prob > chi2 = 0.0000, Area under ROC curve = 0.9044

The above tables show that the occurrence of adverse events were strongly related to some
factors. They were surgical cases, complexity of illnesses, urgency of illnesses and length of stay.
However, caution should be applied to interpret the relationship of the adverse events with the last
factor i.e. length of stay. Because temporality of the association could not be made in this analysis.

More data are needed.

Discussions and conclusions

The study found that the reliability of the screening process among the nurses and the physician
and the AE detection processes among the 2 specialists were low (kappa = 0.34 and 0.39,
respectively). A numbers of reasons can be made to explain this.

1) Medical records The medical records reviewed were in electronics form prepared by
scanning the original paper form to be kept in a CD-ROM. This might cause tiredness among reviewers
so that the reviewers might not be equally concentrated during the review. Some medical records were
poorly scanned. This might make the reviewers miss some parts of records. Important information on
adverse events might not be recorded. Some conditions are more likely to be recorded than others. For
example, “death” comparing with “Dissatisfaction with care documented in the medical record” and
“Documentation or correspondence indicating litigation™.

2) Reviewers The nurse reviewers might not understand the definitions of terms in the
screening criteria. They might wrongly interpret the meaning of some items. For instance, They
screened unplanned OPD visits as positive screening for the criteria number 1 (unplanned admission
before index admission). For the physician reviewers, it was found that the internist was more likely to
detect adverse events of medical cases and the surgeon was more likely to detect adverse events of
surgical cases.

Therefore, improvement of screening and detecting processes is needed. There should be

effective training sessions for reviewers. Exchange of knowledge and experiences among reviewers is
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also important because the learning about medical review processes of the reviewers can be enhanced.

The criteria for screening should be adjusted to make them more understandable and the sequence of

items in the criteria should be rearrange to make it more convenient for the reviewers during the

reviewing processes.

The incidence of adverse event found in this study was in between the findings of the Harvard
Medical Practice Study group and the Australian study (3.7 % and 16.6 % respectively). However, the
figure does not represent the hospitalized patient population of Thailand because the samples were
selected only from those who were in the social security health insurance scheme. It is likely that the
real figure should be higher than this study because there are more aged patients among the general
population who were mostly enrolled in the other health insurance scheme e.g. health insurance for the
low income.

A large scale study that sampling general patient population is needed to determine the real
figure of adverse events occurred in hospitalized patients. However, better tools and processes of
screening and detecting adverse events must come first.
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