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Project Overview

Broad Healthcare
Landscape

University of Maryland
Medical Center (UMMC)

-Health Care Reform Bill, 2010
-Americans spent $2.3 trillion on health care in 2007
-Hospitals are one of the least efficient sectors

UMMC - UMMC B-

800 beds 55 beds
1,182 doctors 20% admission rate
742 residents 46,000 patients/year
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Residency Model

Medical School

e Four years
e Classes, clinical rotations

Residency

e First year: Internship, general medicine
e Next 2-6 years: Specialty

Attending Physician

e Private practice or hospital
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Research Objectives

iz

If a simulation modeling the flow of resources within
the ED is utilized, then the overall level of efficiency
will increase, thus improving patient care

Hypothesis

Y
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Literature Review

Resident Education

Study Author Description of Findings Impact on Hospital Simulation Used?

Harvey, 2008 Patients’ .Iength of stay reduced Negative No
when residents on strike

Productivity of inexperienced doctors

Jeanmoniod, 2007 decreases over the course of a shift Negative No

Shayne, 2009 Increqsed patient density Ieadg to Negative No
poor time management by residents

Dassinger, 2008 Multitude of 1 to5 [ninute actions Negative No
fragment residents’ work processes
Increased patient density leads to

Bush, 2007 g Y Positive No

improved patient care
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Literature Review

Simulation Modeling

Research Emergency Live Data
Study Author Description of Findings Hospital? Department?  Collection?
Komashie, 2005 Adding staff/beds leads to reduced Unknown Yes No
waiting times
: Simulations are more fluid than
Miller, 2004 mathematical models No ves No
Kolb, 2008 Tested five different patient buffer No Yes No
concepts through their simulation
Rossetti, 1999 Adding one attending from 10am No Yes No
to 6pm leads to reduced LOS
U,j
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_Studies Comparison

Research
Hospital

Emergency
Department

Bush
Dassinger
Harvey

Kolb
Komashie
Miller
Rossetti
Shayne
Team HOPE
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Methodology Overvie

Data
Collection

Apply for
D IRB

Apply for
MC IRB

Acquire
nding

 —

.
Patient-specific
Collection

4
Doctor-specific

Collection

Formulation
of Research
Hypothesis

Simulation
Model

Program Simulation Model

Formulate
Conclusions

Analyze
Data
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~Simulation Model

= Several parts to model creation
= Collect timing, patient and availability data
= Enables simulation model

= Validate model

, , Patient Patient Bed Patient
Paftient Arrivel Attributes Selection Activity/LOS

u{f
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Collected Data

-Patient visit times -Arrival time
-Computer access times -Demographic info
-Transportation times -Priority

-Lab test times -Lab tests needed

-Personnel schedules
-Available lab equipment
-Available beds
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~Simulation Process Flow

Raitienit Patient Patient Bed Patient
Arriveal Attributes Selection Activity/LOS
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~Simulation Process Flow

Poisson Coefficients (Rates) of Patient Arrivals

Organized by Day and Time

Time in Military Hrs
Tuesday Wednesday Saturday

* Poisson coefficient represents rate of patient arrivals
e Coefficients were calculated for each day of the week by hour

team
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~Simulation Process Flow

Patient Patient Bed Patient
Arrival Selection Activity/LOS
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Simulation Process Flow

Severity Score (1 to 5)

# of Lab Tests Conducted

Triage Time

Probability of Patient Admittance into Inpatient Ward
Probability of Patient Admittance into Ambulatory Zone
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Simulation Process Flow

Severity of Incoming Patients to ED Waiting Room

Severity 4
20.24%

Severity 3 Severity "NA'
37.99%

Severity 2

12.07% Severity 1

0.30%
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Simulation Process Flow

Incoming Patients Sent to Ambulatory Zone
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~Simulation Process Flow
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# Lab Tests for Severity 1—3 and did not go into ward
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~Simulation Process Flow

# Lab Tests for Severity Null and went into ward
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~Simulation Process Flow

Triage Time for Severity Null and went into ward
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~Simulation Process Flow

Trage Time for Severity Null and did not go into ward
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~Simulation Process Flow

Patient Patient Patient
Arrival Attributes Activity/LOS
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~Simulation Process Flow




Simulation Process Flow

*Pairwise Comparison is done for all patients
Patient Severity Level
# of Times Patient is Passed Over by Triage Nurse

16 Classes of Patients are determined
*Probability of ED Admittance is determined for each class

*No Answer When Called (NAWC) Rate is also taken into account
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Simulation Process Flow

‘Key initial findings include:

*Patients with low severity level are often admitted
before those with higher severity level

*The longer patients wait to be admitted, the less
likely they are to ever be admitted
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~Simulation Process Flow

Patient Patient Patient Bed RPatienit
Arrival Attributes Selection ActiVity/LOS
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“Simulation Processes Flow

Basic e Patient Severity Level
o # of Lab Tests Conducted
Parameters

e Whetheror not Residents were on duty when

(HiStOf'iCOI Data) patient was admitted

Ad\la nced e Time spent by doctors during initial patient visit

e Time spent by doctors during typical rounds visit
Parameters S Bl
* Doctor preferences based on severity level,

(Live Data) patient conditiontype, lab tests taken, etc.

team
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Simulation Processes Flow

ters Used to Calculate Patient Length of Stay

Created distributions using SAS according to
identified parameters

Distributions are used to calculate average Length of
Stay (LOS) for patients
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“Simulation Processes Flow

Patient not warded and with no labs;

Ceverity 1-3, Residents present

Sarmple Size 1185
Mean 1145504
Std Deviation 5742892
— Morrmal Mean {Mu) 11000

Std Dev (Sigrma)  S758.475
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“Simulation Processes Flow

Patient not warded, but with labs;

Geverity 1-3, Residents present

Sarmple Size 2278
ean 23108.92
Std Deviation 1028892
— Garnma Shape 4 .B853656

Scale 4754 848
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“Simulation Processes Flow

Basic e Patient Severity Level
o # of Lab Tests Conducted
Parameters

e Whetheror not Residents were on duty when

(HiStOf'iCOI Data) patient was admitted

Ad\la nced e Time spent by doctors during initial patient visit

e Time spent by doctors during typical rounds visit
Parameters S Bl
* Doctor preferences based on severity level,

(Live Data) patient conditiontype, lab tests taken, etc.

team
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Data Collection

UMD IRB: October 8, 2008
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Data Collection

UMMC IRB: December 7, 2009

University of Maryland, Baltimore
Institutional Review Board (IRB)
Phone: {(410) 706-5037

Fax: (410) 706-4189

Email: hrpodadsom_ umarviand.cdu

New Study Approval Notification

Date: December 7. 2009

To: Jonn Mark Hirshon

From: IRB Chair/Vice Chair: Lisa Dixon
RE: HP-00044061

Risk designauon: Minimal Risk
Submission Date: 11.3/2009

Original Version #: N/A

D,

HOPE
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Data Collection

ATICNT=-SDECITIC CLOIIeCcCTIOr L JOCTOY=-SDecCcItTIC LoOolIectTior

Attending Visit Initial Visit to Patient

Senior Resident Visit Typical Rounds Visit

Resident/Intern Visit Discussion with Doctor/s

Nurse Visit Discussion with Nurse/s
Technician Visit Writing on Paper Chart

Clerk Visit Using Computer

Consulting M.D. Visit Using Phone
Patient Arrival

Patient Departure
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ED Scheduling Board

/////////



_UMMC ED Ma

Roorns
4551

EXAM
ROCMS

AMEBULATORY
ECHEE

- L | Exart 19

-= ﬁ RO

gg L 7 RO 17

= CLEAMMG

Ef .&_: SUPPLUES =

-'; L

H L o e

ROCM 16
= 2
-y 5L
»x
EAM 1d A& [EaM 14 B | EREM 14T
5'_'1- ﬂ ﬂ ﬁ THILW Y] HLW W) THLW YD
**:-* ﬁﬁ
& HURSE D OO O 2
ST, ESKE SV, DESHKH
Ema E L | L E X I
ol S dr o W

RESWUSE 2
RESUSC 1

TRIAGE 2 TRLAGE 1
- - T T
EKG
Waiting Room
Entrancea
= Collection Area 2 Collection Area 3

Collection Area 4

3/29/2010
37



Data Sheets
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Doctor Sheet
0, 05 07 (% A 1T T 1.7 wed res v L ees/askma phont | «d
Vel o \1 a4 G | S rebh
Wit 19 \¥¢ 1 Yy
Patient Sheet
550 6O + = (et (exidant
B - 93 @ al 98
Lo (0 Gt Z q 5-&
Patient Sheet Doctor Sheet

3/29/2010
39



Model Validation

= Metrics in simulation matched closely with
their counterparts in the historical data

Patients Per Bed Per Day 2.35 2.37
NAWC Rate 8.02% 8.08%
Time to First Bed 4819s 4909.77s
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Model Validation

= The Kolmogorov-Smirnov test was used to
check distributions for the total length of stay,
NAWYC rate, and time to first bed.

m

Total LOS <0.001

NAWC Rate <0.001

Time to First Bed <0.001
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Experiment Description

= Using simulation model, we tweaked the variable
“% of Patients Seen by Residents in ED”

= Tested the effects of this on:

= Average Time to Discharge Patients
= Time to First Bed for Patients
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Results

Total Stay Time by Percentage of Resident Care

Low Saverities of Patients

Low Priority Total Time
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Parcentage of Care Performed by Resident
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Results

Time to Bed by Percentage of Resident Care

Low Severities of Patients

Low Priority Bed Time
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High Severities of Patients
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Conclusions

"Developed a simulation model that is provably similar to
actual UMMC ED operations

"Used quantitative methods to model ED staff’s decision
making

*"From simulation model output, we discovered novel
information regarding the effects of residents on ED
efficiency

Residents expedite healthcare provided specifically to

Low Priority Patients
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Questions?
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