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No-Show Related Factors for Outpatients at a Hospital
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ABSTRACT

In order to maximize the efficiency and the quality of care in a hospital, hospitals in
general operate by appointments. Patient no-shows or missed appointments waste the time
of staffs who prepare for appointments, deprive patients of needed care, and increase burden
on clinic capacity. The purpose of this study is to examine the importance and significance
of factors that affect patient no-shows. The actual data of 50,000 outpatient appointments
is compiled and analyzed from a VAMC in the United States with aims to identify the
factors that contribute to outpatient no-shows and to draw meaningful implications. Random
forest along with logistic regression analysis identify the factors affecting no-shows;
appointment leadtime, show-up rate, travel distance, no-show rate in previous period, patient
age, severity, complexity of disease, chronic pain, depression, drug dependence. The
appointment leadtime, show-up rate, travel distance and previous no-show rate can be
improved by enhancing SMS pre-notification and by improving afterwards telephone
counseling. For other factors, it needs to study on the service differentiation with the
characteristics of each patient group.
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(Table 1) Defference Tests of No-Show Factors
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Factors NN O; S;ly 8;2 I\? h:)v:g;é)g P-value
Age Standarl\(/ile]?)réviation i)ggg %3? < 0.0001
Distance Standarl\(/i[e]?)réviation Z?ggg lgégf < 0.0001
Fducation Standarl\él[elgr;viation gg Zgg < 0.0001

o o
Yomao o 5w
Diates NG o g0 | <o
Major Depression Egg:iﬁg; ig; 22; < 0.0001
oo s e
cor NEE 17 B ] <o
Chronic Pain Eg?’%; 51?1 22(13 0.07959
Metastatic Solid Tumor N?zi;zzl)g) }jﬁ gg 1.00000
N N7 157 o
c e o T o
Drug Dependence Abuse Eééi,ﬁzll; }Sg 2213(5) < 0.0001
Atrial Fibrilation 1\31((245722678?) Lllj 222 < 0.0001
Diagnosis ID Standarl\c/ilegéviation 13)?2 124112 < 0.0001
Charlson Index Standarl\(/ilela)réviation gigé igg < 00001
Appointment Waiting Time Standarl\(/ile]?)réviation %gg ;32} < 0.0001
No“show Rate Standarl\(/i[e]?)réviation };gg 123(1) < 0.0001
Active Rate Standarl\él[elgr;viation 3;2; gé?? 006507
Follow—up Appointment Eg?i;ﬁ; 122% gggz < 0.0001

Mon( 9,744) 14.4% 85.6%

Tue(12,298) 14.4% 85.6%
day of week Wed( 6,185) 14.4% 85.6% 0.30500

Thu(10,777) 15.6% 84.4%

Fri(10,992) 17.8% 82.2%

Frequencies in parantheses
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2.2.3 < ¢FEA(Appointment Characteristics)

Appointment waiting time (Days)
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(Figure 1) Appointment Waiting time by No-Show Rate



dRAAAR A A22A Al

44

e

el
A

1H

]

e

e

AEAHUF-E 97 (bagging)

o

)
|

N

N

of

ol

A s,

=

o

£l

)

~
el

aig

(Table 2) Gini Importance

+

N

]
Q
5|2(5(z| 252 |2 5|2 |8 |2 |2 5|3 2|2 = 2|2 B[ 5
pl
g
£ 5
&= = 2 5
o () 8 g
gl Bl | [T &
2|8 2 g§| & g o
8= Q b AN < -3 =
(e = | & n . = @)
R EIREEREREEE 5l Y
m T SHID..D,..@W NS .m Sl =
gl g|~ w.m.mmchm gl |B |E s|E
gl gl = w2 2 5 = Q b%
38l B =) 2 =] [y ) ) =| X )
S EE M EEEEEEEEEEREEEE R
28|22 |8|8|S|E|5|2 (8|3 |alz|E|S|2|8| 5828
ﬁﬁm%%_ﬂn ﬂ%%%éméﬂﬁ%\ﬁmwﬂmﬁww
- oF R W - S ™ X o o = B
T W Je T W T R 3a T g
B OECﬁ‘M n;O.JlO}GI;O yﬁxlukﬂ;o H\b_/ ~
= = S 2% v odom o oop MRS No &
© o M M T Z o= X B ® ~ o s W e
W o W T e X T o P o ] ‘% /T\. of ™ nsﬂ
T of W o AT owom N N BT
oo T g T o TombRom ok Yoo WMo
23 ok o~ T of o xR O ®r
ol yr o T Mo = dp o FomeoT Rk g
NE g &I,Llﬂﬂtﬁiﬂl ~ ook =
Tl F o deXggws e ®E A0S
™oon T o o " oo A X S x éauﬁr X o))
A omom o (= =2 N ooy Ny R TN
o= = woX o o - o do & . ©
NewT W =2 X o I 5 o
oy N . TP % A '® oy do B o R = T
hise ATﬂuATﬂ/lﬂple & ~3 T o= = SN
x%dZﬂ]Em%mﬂKﬂlAﬁ = T B
Tor e e g T e Moy
ko Wl i m &g g g ™y g
ﬂ%,Homco%mur%ﬁrmﬂ_zﬁ?avﬂﬂ.%%
NEOEY BT b R ST W T R R ® oo w R B

gl

i)

g

A 272

¥

,AO

gyt 2%
e o7 A

e

s

r
IH

__3

oEOE 22

I

=



2E_O6***

2E-117"
LE-04™

9E-11""
3E-05

<%e-16"
6E-10"
<%e-16"
<%e-16"
3E-02'

5E-05"

p-value
<2e-16""

24715
0.655
0.285
0.234
0.044
0.017
0.001
0.000
-0.024
-0.032
-0.083
-0.140
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Estimate

11.88
1.93
1.33
1.26
1.04
1.02
1.00
1.00
098
097
0.92
0.87

Odds Ratio

(Table 3) Result of Logistic Regression

Factors

Appointment Waiting Time

Follow-up Appointment
Drug Dependence Abuse

Active Rate
Major Depression

No-show Rate
Charlson Index
Education
Distance
Diagnosis ID
Chronic Pain

Age

* 10% significance level.
™ 0.1% significance level.

or

q
o

o)
el

ol7h A emA oA

=
1y

o #A = vEbsth

0=

1, show-up

12719

i
HE7} 4

ko)
FrEgo] 118 Ef 22050 Haf ¥

223 4= (no-show

“

.

3

™

</
o)
o
ok
ol
o)

o Al M= =

ofpy

)

3kl

are

she] A%t dolEls] Hg4E

Gy
A

e

i

X

ZIEem 12719 ale A

=
=

M

SIe). z4l0] ofyl A opol

4



A7

L
fu

2R 7]t BrSel A v EH

1o

k1
T —

]

3

A AAA YR g3 A A122¢ A1

46

H

=/

X
B

O
ZO

=~
T

AR

]
S|

st

)

Aol 7t )

S|
S|

1t

)

A A

8}

&l A717}

23

}

u
R4

]

o

‘04

[e]

o
T T

7
HHew A4

o 1]
Ul A2 <]

¥

g]

ofpy

A7}

7]l

3}

AZF A ] m# AL ofyel <A

St

el

®
o
T

~

ol

ob AAP A o ofiigo] =

o

ujw

Health care management

science, Vol. 14, No. 2, pp. 146-157, 2011.

[2] Blumenthal, D. M., Singal, G., Mangla, S.

References
Yu, S., “A probabilistic model for predict-

ing the probability of no—show in hospital

[1] Alaeddini, A., Yang, K., Reddy, C. and
appointments,

s}

=

A

=

e

=

P &2 ol o 7] A7t
SMS F#] 9]

o

kel

iy
tol SMS &k x5}

Heb= A7 Sl

Aldel SMS 2§

Hlo

9]

3%, el

AA 7+
S FAA0Z SMS EXL 4

go] 75 Ao

S., Macklin, E. A., and Chung, D. C,

“

Hlo
03
Top
ol
=

—_
N

”

Predicting non-adherence with outpati-
ent colonoscopy using a novel electronic
tool that measures prior non-adherence,

T

A=

[

Aol v

p

L

3

5

Journal of general internal medicine, Vol.

Aol diel] B} Al

(e

o}J



30, No. 6, pp. 724-731, 2015.

[3] Charupanit, W., “Factors Related to Missed
Appointments at a Psychiatry Clinic in
Songklanagarind Hospital,” Korean Nursing
Science Society Conference, pp. 126-126,
2009. 10.

[4] Daggy, J., Lawley, M., Willis, D., Thayer,
D., Suelzer, C., DeLaurentis, P. C., and
Sands, L., “Using no—show modeling to
improve clinic performance,” Health In-
formatics Journal, Vol. 16, No. 4, pp.
246-259, 2010.

[5] Glowacka, K. J., Henry, R. M., and May,
J. H,, “A hybrid data mining/simulation
approach for modelling outpatient no-
shows in clinic scheduling,” Journal of the
Operational Research Society, Vol. 60, No.
8, pp. 1056-1068, 2009.

[6] Guzek, L. M., Fadel, W. F., and Golomb,
M R, “A Pilot Study of Reasons and Risk
Factors for “No-Shows” in a Pediatric
Neurology Clinic,” Journal of child neurol-
ogy, Vol. 30, No. 10, pp. 1295-1299, 2015.

[7] Hong, J., Park, W., Kim, Y., and Kook,
K., “Analysis of Technology Protection
Factors of Small and Medium Enterprises
by Using Logistic Regression Analysis,”
The Journal of Society for e-Business
Studies, Vol. 20, No. 3, pp. 1-10, 2015.

[8] Kim, E. and Ham, S., “Informally Patients
Prediction Model of Admission Patients,”
Journal of Korea Academia-Industrial
Cooperation Society, Vol. 10, No. 11, pp.
3462-3472, 2000.

e SjefgAte] defrz 29l 47

[9] Kim, K., Han, S., Kang, H., and Son, B.,
“No-show analysis of new patients using
health information,” Journal of the Korean
Data Analysis Society, Vol. 6, No. 6, pp.
1817-1827, 2004.

[10] Kim, M., “Improvement of rescheduling
rate through no—show rate reduction ac-
tivities,” Korean Society for Medical
Quality Improvement Fall Conference,
Vol. 2009 No. 3, 2009.

[11] Kopach, R., DeLaurentis, P. C., Lawley,
M., Muthuraman, K., Ozsen, L., Rardin,
R, and Willis, D., “Effects of clinical char—-
acteristics on successful open access
scheduling,” Health care management
science, Vol. 10, No. 2, pp. 111-124, 2007.

[12] Kwon, S., Lee, S., Han, E., and Kim, T,
“No-show related factors for outpatients
at a university hospital,” Korea Health
Research Institute (KINSH), Vol. 41, No.
2, pp. 29-46, 2015.

[13] Lee, V. J., Earnest, A., Chen, M. L, and
Krishnan, B., “Predictors of failed attend-
ances In a multi-specialty outpatient cen—
tre using electronic databases,” BMC
health services research Vol. 5, No. 1, p.
1, 2005.

[14] Lee, W., “Effect analysis and method for
no-show rate reduction,” Korean Society
for Medical Quality Improvement Fall
Conference, Vol. 2005 No. 2, 2005.

[15] Lotfi, V. and Torres, E., “Improving an
outpatient clinic utilization using decision
analysis—based patient scheduling,” Socio-



48 IFEAAANGS A A28 A1

Economic Planning Sciences, Vol. 48, No.
2, pp. 115-126, 2014.

[16] Moon, J., “Reduction of outpatient no-
show rate,” Korean Society for Medical
Quality Improvement Fall Conference,
Vol. 2005 No. 1, 2005.

[17] Norris, J. B., Kumar, C., Chand, S,
Moskowitz, H., Shade, S. A., and Willis,
D. R, “An empirical investigation into fac—
tors affecting patient cancellations and
no-shows at outpatient clinics,” Decision
Support Systems, Vol. 57, pp. 428-443,
2014.

[18] Oh, Y., “An activity to reduce the no-show
rate and reservation rate of patient reser-
vation,” Korean Society for Medical
Quality Improvement Fall Conference,
Vol. 2009 No. 2, 2000.

[19] Paul, J. and Hanna, J. B., “Applying the
marketing concept in health care: the

no-show problem,” Health marketing

quarterly, Vol. 14, No. 3, pp. 3-17, 1997.

[20] Peeters, F. P. and Bayer, H., “No-show
for initial screening at a community men-
tal health centre: rate, reasons and further
help-seeking,” Social Psychiatry and
Psychiatric Epidemiology Vol. 34, No. 6,
pp. 323-327, 1999.

[21] Samuels, R. C., Ward, V. L., Melvin, P.,
Macht-Greenberg, M., Wenren, L. M., Yi,
J., and Cox, J. E., “Missed Appointments
Factors Contributing to High No-Show
Rates in an Urban Pediatrics Primary Care
Clinic,” Clinical pediatrics, 2015.

[22] Shin, D., “Determinants of Hospital Re—
servation Defaults and Prediction of
No-show Probability: The Case of I
Hospital,” Korea University Master's
Thesis, 2005.

[23] Yoo, J., “Random forest,” Educational
Evaluation Research, Vol. 28, pp. 427-448,
2015.



B At o e a9l 4

< A 2 & A >

kb (E-mail : dmin@ewha.ac.kr)
19994 Agristal 2hsl g etat (shap
20014 Mgt Akl et (A4
2010 et A e st (2
20014 ~2006 LG CNS

20101 ~ & A o|sfof At etal g etat F-aul
walop & 718, Markov Decision Process, “lv#/7]5 74
T (E-mail : koohy@cnu.ac.kr)
1994 Mgt Akl Feta (8h
19974 AMEdighal Akl ekat (KA}
2002+ AMEdishal Akl ehat (A}
2002 ~2005d LG CNS #%

2005 ~2011d A A
2011 ~ 3 A Sedigta
PA ok SCM, R&D, &4 doleulolyd

K=}




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


