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# # 5670106321 : MAJOR INDUSTRIAL ENGINEERING
KEYWORDS: ACCESS BLOCK / EMERGENCY DEPARTMENT / HOLDING TIME /
SIMULATION / HEALTHCARE MANAGEMENT SYSTEM

KAMONWAT SUKSUMEK: REDUCING PATIENT'S DISPOSITION HOLDING TIME
FROM AN EMERGENCY DEPARTMENT TO WARDS. ADVISOR: ASST. PROF.
SEERONK PRICHANONT, Ph.D., 132 pp.

In this research, we study at Emergency Department in a university
hospital. From the preliminary study, a lot of ED patients requiring hospital
admission cannot be admitted to the ward immediately after finishing the
treatment. They spend an unreasonable holding time in the ED. This issue is
called “Access Block” which is an inter-departmental issue. This research
purposes 2 ways of solutions; (1) Non-additional resources method (2) Additional
resources method. For the first method, the solutions are to identify the optimal
Elective: ED patient bed ratio in ward, to amend the admission policy based on
severity level and to reduce the waiting time in ward. For the second method, the
solution is to increase the number of bed in ward. The simulation model is
developed to simulate the result for each solution. The result from this research
can indicate that the adjustment of Elective: ED patient ratio in ward cannot be
executed since status of bed in ward is currently at the point that waiting time of
elective patients and ED patients is balance. The amendment of the admission
policy based on severity level leads to increase the waiting time of elective cases.
Thus, the policy is supposed to be amended after the ward has got higher
capacity. Waiting time reduction in ward can reduce the waiting time of both ED
patients and elective patients without adding resource. Increasing the number of
bed in ward can reduce waiting time of ED patient admission. The result shows
the relation between increasing in number of bed and ED patient’s waiting time

for using in making final decision by the management.

Department:  Industrial Engineering
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a - v i v oA 1 ¥ 5% P P D

Usnisiuanansiuluusdaz Juvseld (amedUlendeudmerUae) Inenaaeauainnisty one

way ANOVA Tulusunsy Minitab lanansuans

One-way ANOVA: Monday, Tuesday, Wednesday, Thursday, Friday, Saturday,
Sunday

Source DF SS MS F P
Factor 6 291.0 48.5 0.70 0.650
Error 591 40934.0 69.3

Total 597 41225.0

S = 8.322 R-Sq = 0.71% R-Sq(adj) = 0.00%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDev -——-—t+-———-———--—- t-——————— tm——————— to————=
Monday 95 7.639 6.609 (=== Hmmmm )

Tuesday 93 9.164 9.522 (-—=———— Hmmm o )
Wednesday 81 8.556 7.385 (-=————- Koo mmm )
Thursday 87 7.986 8.993 (=== Hmmmmm )

Friday 71 9.237 10.362 (=== Hommmm o )



Saturday 87 7.729
Sunday 84 7.321

Pooled StDev = 8.322

Grouping Information Using Tukey Method

N Mean
Friday 71 9.237
Tuesday 93 9.164
Wednesday 81 8.556
Thursday 87 7.986
Saturday 87 7.729
Monday 95 7.639
Sunday 84 7.321

Grouping

b S

Means that do not share a letter are significantly different.

Tukey 95% Simultaneous Confidence Intervals

All Pairwise Comparisons

Individual confidence level = 99.67%

MUl H, : Anedeszesieseninadisuuinsvesiuluwnasduasilidunnateiu

H, © ALRAESEEEWI9IENINNNSUUSMsTeriululdasdUnuininulanmneiy

p8N9Usy 1 U

INNTNAFDU F-test Wy p-value LAY 0.650 Lﬁammmﬁaﬁuagjﬁ 95% @
yilvie d = 0.05 agyihnsUfasausfgiuvaniide pvalue < O willosaindn p-value
0.065 Faifunni 0.05 Fwiuidliufiasauufgiuman wazasuliinAindsvesszoging
syminadnfuusnsvesiulunaazdUa il unnansiu uenandvinnsnageudig Tukey

Method asnsaasUlain Anadessevrinsseniadrsuuinsvesivluusazdunnvieglungu

o)

ey @unsanansansiule

81
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MNTIATIEHUIBRNAUTEIUN 2 F8NTNAaeY F-test Wag Tukey Method
Wudndlan p-value iundn 0.05 awsaazuladn AnadeszezriesenIadiSuuinsvediy
TuusiagdunmivesiUisaniduseaun 2 dueglunguibieniu lanansil

One-way ANOVA: Monday, Tuesday, Wednesday, Thursday, Friday, Saturday,
Sunday

Source DF SS MS F P
Factor 6 161.2 26.9 1.80 0.095
Error 1361 20310.3 14.9

Total 1367 20471.6

S = 3.863 R-Sq = 0.79% R-Sq(adj) = 0.35%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean StDhev ----- A= - Ta TS f-SSN o ————— +-=—-
Monday 193 3.778 3.900 TR R ————— )
Tuesday 181 3.881 3.527 (=-S5 A )
Wednesday 185 4.229 4.414 (———————- e ——— )
Thursday 194 3.605 3.613 (3% 7 Ea SN )
Friday 218 3.336 3.753 SN A — e 1 )
Saturday 227 3.227 3.715 (e dalit AN i — —— = )
Sunday 170 4.050 4.122 (——=—————— Hmm e )
———— - Fommm Fommm +-———-
3.00 3.60 4.20 4.80

Pooled StDev = 3.863

Grouping Information Using Tukey Method

N Mean Grouping

Wednesday 185 4.229 A
Sunday 170 4.050 A
Tuesday 181 3.881 A
Monday 193 3.778 A
Thursday 194 3.605 A
Friday 218 3.336 A
Saturday 227 3.227 A

Means that do not share a letter are significantly different.

Tukey 95% Simultaneous Confidence Intervals
All Pairwise Comparisons

Individual confidence level = 99.68%
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Mnsiesendeyavestisanidussaun 3 nuiiszeerineseninudisuuinisves

Y

o

=

Tuluwiarduav vesUreaniduseaun 3 duliinnuusnssegelidedfyumieniu

One-way ANOVA: Monday, Tuesday, Wednesday, Thursday, Friday, Saturday,

Sunday
Source DF SS MS F P
Factor 6 107.0 17.8 1.21 0.296

Error 1545 22694.5 14.7
Total 1551 22801.5

S = 3.833 R-Sq = 0.47% R-Sq(adj) = 0.08%

Individual 95% CIs For Mean Based on

Pooled StDev

Level N Mean StDev -------- S ST Fo———————- t————
Monday 210 3.484 3.696 (i s Xsg——————- )
Tuesday 192 3.855 4.327 (CeRe =g~~~ Koo
Wednesday 184 3.822 3.673 (e R~~~ Hmmmm oo
Thursday 245 3.305 4.013 e S Bt i< fall )
Friday 222 3.305 3.716 CEECSRH et tatatalale) )
Saturday 249 3.398 4.083 G~~~ e )
Sunday 250 3.050 3.280 (-—-————-- e et )

———————— B i i

3.00 3.50 4.00

Pooled StDev = 3.833

Grouping Information Using Tukey Method

N Mean Grouping

Tuesday 192 3.855 A
Wednesday 184 3.822 A
Monday 210 3.484 A
Saturday 249 3.398 A
Thursday 245 3.305 A
Friday 222 3.305 A
Sunday 250 3.050 A

Means that do not share a letter are significantly different.

Tukey 95% Simultaneous Confidence Intervals
All Pairwise Comparisons

Individual confidence level = 99.68%
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soluagyinmslieseningUisanidu ddnmnisidsuusnisiuandaiuluusiagias
39l 19859151970 8.00 U. — 16.00 W. LISUNELSUAIN 16.00 W. — 24.00 U. LAZLITAN

5197 24.00 . — 8.00 1.

One-way ANOVA: MorningShift, AfternoonShift, NightShift

Source DF SS MS F P
Factor 2 46.39 23.19 2.56 0.078
Error 2587 23439.03 9.06

Total 2589 23485.42

S = 3.010 R-Sg = 0.20% R-Sg(adj) = 0.12%

Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean /SEDe Vs ———t—r— <0 — < s ———————— tom——————= +————=
MorningShift 851 0.865 3.058 (v Koo )
AfternoonShift 1039 0.708 2.734 (-------- el alainte )
NightShift 700 1.040 3.327 (=== Fommm )
o e bt fomm - fomm fo———=
0.60 0.80 1.00 1.20

Pooled StDhev = 3.010

Grouping Information Using Tukey Method
N Mean Grouping
NightShift 700 1.040 A
MorningShift 851 0.865 A
AfternoonShift 1039 0.708 A
Means that do not share a letter are significantly different.

Tukey 95% Simultaneous Confidence Intervals
All Pairwise Comparisons

o)

Individual confidence level = 98.07%

mvuali H,: Anedessegriiszniadifuuinisvesiiisgniduluusaziasliunnsieiuy

H,: Anedgszegrinsenhadiiuuinisvestiegnidulunsagiisuandaiuegng

198 1 1395
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INMINAADY F-test WUIIA1 pvalue Wiy 0.0780 WileAnriidesiuegi 95%
Foviloien a = 0.05 agvhnsufiasauufgmundniile p-value < O usikilasane p-value =
0.0785 Faflenannnn 0.05 Mrdudsliufiasauufstumdn wazasuldinAadsvesszosing
semradisuusmsvesiuluusarduailiunnsneiy uenaindvinnisnagousie Tukey
Method anunsnaguliin Anedsszeviessninathiuuinmsvesttiegniduluudaziised

Tunquieiu anunsaiasansudule

VAN YIINITNAROUNINITNTLANEAIVBITEEENTENINNUTUUTNS VR U
wiagszAuAuTULse neldlusunsy Input Analyzer laglusunsuilaganunsamandunis

U :.’/ ¥ U U 1 1 d’l
nszaEItula wansiaiiaeesolull

I e S

UM 5-5 ANWILNITNIEANLAIVDITLELVNTENIeNISIEITUUINITYRS

HUqeaniduszaun 1
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JUN 5-6 dNUMUENIINTTANLAIVILTTELNNTENINNTUITUUINITVES

HUqeaniduszauin 2

JUT 5-7 dnWaIN1INIERN8A1YITEEENeTENINNSidnSuLINITYes

HUqeaniduszauin 3
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Tngagy dnwaznisnszatedivewiailunishiuinis Wudwanslunisnan 5-6

M131991 5-6 NYAULNITNTTINYVRIVBITLILVNTENINNTITULINITYasUEanIA s

azseauy

FEAUAINTULT ANWULNITNTLANYM p-value
AUERNAUTEAUT EXPO(8.15) 0.317
AU8aNIAUTEAUN 2 GAMM(4.06, 0.918) >0.15
AU8aNIAUuTEAUN 3 GAMM(3.79, 0.868) 0.49
VIR HAENSVRIdNBIEN1INTEAEAIMAINNITIATIsRToyaselUl dadad
ANUNLAT

® EXPO Aan1snszaneduuuendlnuudioa (Exponential Distribution)
® GAMM ABN13NIZAN8FHILUULANLT (Gamma Distribution)

® LOGN fan1snszanesluuasnueasuea (Lognormal Distribution)

® NORM fian1snszaesuuuesuea (Normal Distribution)

® BETA Aan15n52aneskuuLUs1 (Beta Distribution)

Joyasrgrineseninmanfuuinsvesiietn

ihnsnegeugUlednluidaziu MEUiedniidadednsnisiisuuimamileuniu

w3alil Inenaaaunienisld one way ANOVA wuligafuiuiumsveUlisaniuy

MuUAl H, : Anedeszesieseninadisuuinsvesiuluwmasduaviliunnateiu

H, : ALRAYSTEEUIesENINNSUUs MsveriululaardUnudninuLanmnaiy

28719t08 1 U

IINMINAFDU F-test WuI1AT p-value Winfiu 0.024 iaA1ALBIURET 95% B

il A = 0.05 agyinsuiasauufigiundnillo p-value < A usLllasanen p-value =
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0.024 FadlAresndn 0.05 AsuIsUasanudgiunan wazasulainAnadevedseesring
spINsuUInsvesTulunsazduaiunnasiusgitediAey 90ty Jsviinsvagsy
Ae Tukey Method wWuin ARAgszaeIesenItadIfuusnIsvesiuluusazduavignuus

< 1 1 i ¥ I v U 5 U U U U = U (3 ! dl ¥ !
nlu 2 ngdl Naun 1 laun Tuduns Tussans AUNT IUNOUFUA LASIUANT NYUN 2 oA

Juans waziuenieg

NFIRINTY YIIN1INAFBUANBULNITNTZANVIHUIBTR LENAIUNGH Taguys
sonlu 2 nqu laun nauiudums —ans uaznauiuans -oing leanvaznisnszane o

AN 5-7

M13199 5-7 dnwaENIsNIEATELENANYTUIITuUINITvasdUieiln

Prefusuuimsvesthetin dnwaizn1snszany (F2lu9) p-value
TuuUNs - Ans 1+LOGN(38.2 ,89.43) >0.15
Fuans - 01ving LOGN(144, 117.02) 0.174
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5.3 ﬂ’]iﬁi?ﬁlﬁi)Uﬂ’NﬂJQﬂﬁﬂﬂl'ﬂﬂLLUUﬁ’]a'ﬂ\‘l

Tunmsnsaraeunugniesosuudaasiu asdomsasulu 2 wdendn léun
n13RsIRAeUANUYNFABdluNTEUILNISHaTATINEINdAUNABLENaUATY (Verification)
LarN1INAFRUNIILUVIIaBIan N TalaInsausEatanalanseiuaaduaiely
anun13aitagdu (Validation)

Tun1snsIadeuaugniesreinTzuIuNITEY 9viin1sasiadeulnennaosiu
wuuiaesanunisal wazinaudnuaznislvavestiiae naassdsuulasteyaiuidn ile
gidnwagnsiadeulmvesinedauamnananielsl 1usy
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(Elective Waiting Time)

a dl Y1 L 1% Y L L
sezansendsvadslunegUiseny | gUhedlddes wUreoenanverUie

snIsuYIeanley (Length of Stay)

lunsvageuluuaaitnIssukuuTaesEnunsallild 30 yadeya wdily

VNAFBUNIEDH MEaLLAFIU enfIBEe Al




96

Ho @ o (1a080anszuiun1sefeveddiganiuudnges) = g (Lanaen

N3¥UIUNTRRLVRIRIEINTBYADT)

Ha 0 p (819880032 uiumsiafevesytieainiuudngsy) 2y (13a1naen

N3¥UIUNTRRLYRIRIEINTBYART)
Asanlagld T-test

QaWWﬁ@ﬂﬂﬁ%U]Uﬂ?imaﬁﬂﬁﬂuUUﬁﬂﬁaﬂ_'Qa1@ﬁ@@ﬂi%U]UﬂTﬂaaﬂﬂﬂﬂ%@%aﬂ%Q

S.d .vewmuuitaes/V30

t:

MnseuIdlaglgluswnsy Minitab tonasadl

Two-Sample T-Test and ClI

Sample N Mean StDev SE Mean

1 30 5.16 4.35 0.79

2 30 5.29 4.80 0.88

Difference = mu (1) - mu (2)

Estimate for difference: -0.13

95% CI for difference: (-2.50, 2.24)

T-Test of difference = 0 (vs not =): T-Value = -0.11 P-Value = 0.913 DF =
58

Both use Pooled StDev = 4.5805

NINAADUNTZAUAUTOIU 95% A1 A AzivinAy 0.05 AdUULD A1 p-value > o
v O = " a a [ = v i a v
Aaudaldufiasannfgiunan Feaguladn nainaeanszuiunisiedsvesiliean
LUUTIaRIEnILUNITAlaY LAIRaanNITUIUNITREEveIUIsIndeyavseiuliuan190819
DEGALNI

inmaaeuniy T-test AunarserinldiieadsvedUiedn uasiiaiasodiss

waglunegUisongsnssuigandsy

dmsunansaiildifesaievethedn vinsvaaeusie T-test lonadadl
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Two-Sample T-Test and ClI

Sample N Mean StDev SE Mean

1 30 33.0 47.6 8.7

2 30 27.1 35.0 6.4

Difference = mu (1) - mu (2)

Estimate for difference: 5.8

95% CI for difference: (-15.8, 27.5)

T-Test of difference = 0 (vs not =): T-Value = 0.54 P-Value = 0.591 DF =
58

Both use Pooled StDev = 41.8146
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