Dr. Mohamed AHussein

DEPARTMENDFQVIL& ENVIRONMENTAENGINEERING

Presented by:

UNIVERSITOFALBERTA
CANADA Basel Abdulaal
h 3 SITEMASTERPLANNER
Dr. Saad ARJibouri PLANNINGS DESIGNSERVICES
QVILENGINEERIN®EPARTMENT St RAT%Z'DEVUE\;OPMENPLANXE(;
UNIVERSITOF TWENTE PITAUMMANAGEMENT.
THENETHERLANDS INTERNARCHITECTMSC.
EXECUTIVBIRECTORAIC /AB
LEED AP

Design and Health Research

ARCHITECTURAL DESIGN AND REDUCING

WAITING TIME IN EMERGENCY DEPARTMEN



MOTIVATIONS

ED waiting time impacts
Medi cal professional sd
Access to timely patient care, and
Contributes to considerable patient safety complications
Factors
Operational challenges
Architectural design and layout
Scale of the problem
ED median LOS was just over 2 hours (20€3004)
Wait time vs. time patient arrives at ED
Wait time vs. severity level

CTASV

CTAS | CTAS I

3% 67%

O Time From Registration/Triage to Physician Assessment
W Time From Physician Assessment to Discharge

LOS or the median amount of time spent in the ED
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Canadian Triage and Acuity Scale

(Canadian Institute for Health Information, 2005



OBJECTIVES

oStreamlined 1xmesi
ocunnel Design Sc

Achieve a reduction in average
LOS

|dentify the processes that add
val ue to the pat.i

Eliminate waste

Assess ED architectural &
engineering standards on the
basis of patientfocused

Instituted targeted times

environment CTAS Resuscitation: immediate(at 98%)
X . IEmergent: 15 minutes(at 95% ,
oUni ver sal Za CRI ﬁu tsolmut@(gb%n'?ento

CTAS I\KessUrgent 60 minutes(at 85%)
CTAS WonUrgent: 120 minutes(at 80%)

(David et al., 2010)



CURRENT PRACTICE
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CURRENT PRACTICE

Ancillary Departments

Dl

ARedundant capacity

Ansufficient communication
Aneffective services

IPU

Mischarge process

APoor communication between on
bed availability and scheduling;
Med preparations take longer than

expected

3 . - OThe Amer i c adelivehyesysten ih
Anefficient tracking systemto i noe o fundamental change. The current
match types of available beds wil  care systems cannot do the job. Trying

: harder will not work. Changing systems of
types of patients for placement. care will 6

(Corrigan 2001)

(Huddy, 2006) / Mickleburgh 2010) /
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METHODOLOGY

. Post Lean Simulation
Design Concept Lean Healthcare
Methods
Identification of -VSM current state
Current Practice Spatial requirements VSM simulation of two  |DES of current state
@ Process extreme limits
(1)
© o A A . S
e Identification of Exploration of waiting Calculations of process  |State of the art of existing
P roposed methOdS 5 Current Practice rooms requirements requirements simulation tools
& Standards
R « . a
a) A statistical an alyS IS and o Identification of Impact of changeon ~~ [Hospital departments  [Process space
% . ) i
. A Skills and Resources LRSI MIENENS impact on ED process requirements and
survey of 42 ED designs g
. S
o
b) An E D p rOCGSS d es I g n 8 Assess Value Propose new space - VSM future state - |DES Future state post lean
C h an g e Proposition of requirements VSM simulation simulation
. . Process Change
c) Incorporating new design
) . Proposed New Propose new space New process Graphs and statistics of
p FiNcCi p I es Design Processand | slACUEIS characteristics utilizations
Standards

Standards

a) Huddy Jon (2006), o0Emer gAcPmctiyal
Guide to Planning for the F
Emergency Physicians

b) The Facility Guidelines I ns
and Construction of Health
Society of Health Care Engineering) of the American Hospita
Association
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METHODOLOGY

Distribution of EDs, Clinical Beds, and Trauma Beds per

— Clinical Beds

Percentage
14%

MW Distibution of
Trauma Beds

242%
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Statistics:

a)
b)
C)
d)

e)

10% has incorporated DI
components within the ED.

12% have established direct
connection with ED.

79% have a connection to DI
through a corridor.

2% incorporated a pharmacy within
the ED

14 % of EDs established a specialist
to recognize psychiatric patients

CIED Distribution per
5% Area Percentage

199 @ Distribution per

 LEAN HEALTH CARE

N VALUE STREAM Mapping (VSM) / 88 .
KAIZEN / TOPPA / POKA_YOUKE /

Utilizations

Waiting Time
Throughput Time

Full Capacity
Room Capacities

.
\

The current ED design practice ignores the
effect of ancillary departments, specifically DI,
that EDs depend on heavily in their processes.



METHODOLOGY

Main Entrance ArCh iteCtu ral

A
B Wall water features and
drinking source
c main waiting room
D Court yard and green space 1154 AD
E  Iwan, or outddor rest area i - | i
= el i Patientfocused environment
G Iwan

HealingGarden

Bimaristanis a Persian languageword (4 f » BF mM r @eanimgrnospital, (Sourcehttp://www.business.reachinformation.com/bimaristan.aspy
(Rihawi, 1979)
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METHODOLOGY

Existing Approach
Linear process

Patient room size is 9.311.2 m? (100-120 sf.)
**(code minimum standard)

The number and size of equipment used in the

design I's not to today
New Approach

Multidisciplinary team approach*

Patient room size that is 13.9 14.9 m? (150-

160 sf)

The number and size of equipment have
increased in the last 30 years

Identical Examination room design

*The teamapproachrequiresalargerpatientcarespace
** Codeminimum standardThe Facility Guidelinesinstitute,2010



METHODOLOGY

Segregated Trauma Rooms

| A non efficient approach ° i
= | to excessive waiting time § §
0 7

| Curtain separation is used |——jL J,_l o |

5 ZJ in i

approximately25% ofEDs. . . Emergency

695 | -

An ED layout that incorporates
observation areas, patient holding and/or
clinical decisions




METHODOLOGY

ED Process
Design

Improvement

Patients arrive at
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75 % of \ .
ED \
patients
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ambulance
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METHODOLOGY

Pat i ent anddisiibution v a ; .,
The majority of cases (57%) were & -
assessed as either lesairgent with & o
CTAS IV or neargent with CTAS g 0

LOS is affected by both severity of
iliness and type of ED.

The Institute for Healthcare Improvement
(www.ihi.org)

Triage
S o PR OFEncy Jr | OWs; Tor L iEE
screening and triage clinics staffed by six
GPs to whittle down the number of
patients who require surgery.

Evaluating Triage
Memory triage
Computerized systemeTRAIGE
Expert panel

i

I Il
Canadian Triage and Acuity Scale
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(Dong, 2005)
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Current state simulation of LOW and Higleverity level patients processes

........................................................................................................................................................

ED Processegategorizedin 2 Types of Lean Pull System:

Type 1: CTAS IV &V Type 2: CTAS |, Il & Il
a) High volumes a) Low volumes
b) Lead timeshort and stable. b) Lead time is longer
c) Queues between processes. c) The pacemaker stage is at the first point of
d) The pacemaker discharging patients. examination
d) Patients in downstream processes proceed (FIFO)
The challenge seqguence.
Enhance the capability of moving patients from one stage ®) Due to a low number of patients, long queues are
another to keep queues at minimum length. not examined

The challenge
It is important to establish a system that can
accommodate both types of processes.

Lean Enterprise Institute
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CONCLUSION

PostLean Simulation- DES

The Future State Model Output

Count Mean Min Max Deviation
Mins. Hrs. Mins. Hrs. Mins. Hrs. Mins. Hrs.
LOS (from Admit to Discharge) 54014 558 9.30 | 800 013 | 5371 89.52 | 768.00 12.80
CTAS 1 &I 4253 640 10.67 | 31.00 0.52 | 5371 89.52 | 772.00 12.87
CTAS Il 16242 584 973 | 19.00 0.32 | 5021 83.68 | 766.00 12.77
cTASIV. e memman basnn s nen bmenn b cnen T amnan s n
CTASV The Current State Model Output
Mean Min Max Deviation
LOS ( from Admit to Count Mins. Hrs. | Mins. Hrs. | Mins.  Hrs. | Mins.  Hrs.
CTAS 1 &1l LOS (from Admit to Discharge) 56265 777 1295 | 12.00 0.20 | 7312 121.87| 860.00 14.33
CTAS Il CTASI &I 4504 1008 16.80 | 15.00 0.25 | 7312 121.87|1040.00 17.33
CTAS IV CTAS Il 16906 862 14.37 | 1500 0.25 | 7185 119.75| 903.00 15.05
CTASV CTAS IV 26923 727 1212 | 12.00 0.20 | 5485 91.42 | 812.00 13.53
CTASV 7932 633 1055 | 13.00 0.22 | 5047 84.12 | 763.00 12.72
Wait time (before Pr
CTAS &1l LOS ( from Admit to Prime Assefs) 53822 403 6.72 | 0.00 000 | 3790 63.17 | 660.00 11.00
CTAS I CTASI &I 4305 413 6.8 | 000 000 | 3719 61.98 | 666.00 11.10
CTAS IV CTAS Il 16158 397 662 | 000 000 | 3771 62.85| 651.00 10.85
CTASV CTAS IV 25747 408 680 | 0.00 0.00 | 3790 63.17 | 667.00 11.12
CTASV 7615 393 655 | 0.00 000 | 3781 63.02 | 651.00 10.85
Wait time (before Prime Assess]) 53822 360 6.00 0.00 0.00 3762 62.70 | 651.00 10.85
CTAS &I 4305 402 670 | 0.00 0.00 | 3696 61.60 | 657.00 10.95
CTAS Il 16158 386 643 | 0.00 0.00 | 3747 62.45| 643.00 10.72
CTAS IV 25747 396 660 | 0.00 0.00 | 3755 62.58 | 659.00 10.98
CTASV 7615 382 637 | 0.00 000 | 3752 62.53 | 643.00 10.72
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http://www.xjtek.com/models/?archive=healthcare/emergency_department_tulsa/model.jar,EnterpriseLibrary.jar,xjanylogic6engine.jar,xjanylogic6engine_ru.jar&root=emergency_department_tulsa/Simulation$Applet.class&width=972&height=668&version=6

D A T

Simulation Model Outcomes and Recorded Improvements
CurrentState Future State

Resource Type Utilization Resource Type Utilization
Ovservation Roomg12 rooms) 24.70% Exam Roomg35 rooms)* 47.70%
Exam Room$23 rooms) 83.80%
Nurses(6 nurses) 83.30% Nurses(6 nurses)* 37.60%
Triage Nurs€3 nurses) 33.90%
Doctors(5 Doctors) 81.10% Doctors(5 doctors) 79.80%

* Exam rooms and observation rooms were combined together as one cluster in ths model
** Triage nurses were not considered in this model

Current State Future State
i ! Improvement
(minutes) (minutes)
AverageLOS 777 558 -33%
AverageWait Time 360 176 - 48%

ED Capacity can be improved by up to 40% of annual visits !!
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CONCLUSION

Achieved
A Streamlined Design
A reduction in average LOS
Valueadded processes
Inter- departmental process flow
Waste reduction

The architectural and engineering
standards

Future Research
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