


D2D Process Toolkit Components 

 
 

# DMAIC$ Names Form* Function Example

D LWOT Problem? P, E
Characterizes if LWOTs are a Problem. 
Plots Past LWOT% Vs. Patient Volume

M Volume ≥ Min? P, E
Selects ED's Busiest Times to 

Determine if "Split Flow" is Required

M Flow Calculation P, E
Calculates the Arrival Rates 

to Each ED Location

M LOU/LOH/LOT P, E

Summarizes ED Patient Length of Use 
(LOU), Length of Hold (LOH), and 
Length of Test Turnaround (LOT) 

Durations by Urgency Level

A Capacity Planning P, E
Capacitates for Target Utilizations and 
Acceptable Patient Safety Measures

I Staffing P, E
Aligns Staffing with Patient Demand, 

Physician Productivity, and Economies 
of Scale

C Scorecard P, E
Defines and Monitors Strategic 

Performance Measures

$ D - Define    M - Measure    A - Analyze    I - Improve    C - Control
* E - Excel    P - Power Point

Process Toolkit Components

Adjusting for Daily Peaking2,3

2,3 are references on time of day peaking.

• Daily volume is scaled up to adjust for 9am-
9pm peak patient arrivals

• 9am-9pm Peak Multiplier = 1.30

Multiplicative Indices for Arrival Rate by Hour of Day 
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Peak period: During these hours, 65% of daily arrivals occur and
arrival rate is fairly stable.

The Split ED Patient Flow Diagram

New in

Introduced in

Hospital 
Exit

Inpatient 
Transitional 

Care

rIH = 1-rID
rID rOD = 1-fRE = 80%

= fA /(rRO*fRE+rRI)

Quick Look

Intake/ 
Discharge

IPED

rROrRI = 1-rRO

fRE = 20%

LWOT

Ambulance 
Diversion

0%

Results 
Waiting

rOW = (f3+f4) / (f3+f4+f5)

rWO = 100%

Queuing Prediction Curve of LWOT[7]
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Duration Calculations Needed

LOU = Length of Use = Time from IPED to Disposition = T4 – T1
LOH = Length of Hold = Time from IPED Dispo to Discharge (Admitted 

Patients Only) = T5 – T4
LOT = Length of Test/Treatment = Time in Results Waiting (incl. patient 

hydration) = T3 – T2

Time

ED Disposition

ED DischargeED Bed Entrance

LOU LOH

Enter Test/Treatment

Exit Test/Treatment

LOT

T1 T2 T3 T4 T5

Tool 5 Calculations

• Utilization (ρ):

• Expected wait time in queue (Wq):

where:

• Full/Busy probability (pC):

• Door-to-Doc (D2D) time:
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Fraction of higher 
acuity patients

Fraction of lower 
acuity patients

Notation Key:
LOS = {LOU, LOH, or LOT}
c = number of area servers
λ = area arrival rate

Intake/Discharge Staffing Profile 
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Intake/Discharge Staffing Profile

Providers Required

Patient Safety Meets Operational Performance:
Evidence of Relationship Between LWOT% and D2D Time

(2006 Data)

• There is a strong 
relationship between 
LWOT% and D2D time.

• A linear model (shown) 
explains 93% of the 
LWOT%  /D2D data 
variation (correlation 
coefficient = 0.96).

• There is actually a 
theoretical nonlinear 
relationship between 
LWOT% and D2D that 
we develop in [3].
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D2D People Toolkit Components 
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# DMAIC$ Names Form* Function Example

D Care Process P
Compares D2D Care Process with 

current ED to identify potential changes

D Ready to Change? P
Assesses change readiness and 

provides tips for improving acceptance

M Organizing for Change P
Describes team structures as well as 

roles and responsibilities

I
Managing the 

Implementation
P, E

Identifies key activities for managing 
D2D implementation

C Gap Analysis P, E
Addresses process control issues after 

implementation

$ D - Define    M - Measure    A - Analyze    I - Improve    C - Control
* E - Excel    P - Power Point

People Toolkit Components

Issues and Actions 
Patient Arrival Process

--Re-train as needed
--Address individual adoption issues

CARE PROCESS
--Quick Registration/Quick Look not being done in 7.5 
minutes (average)

--Check staffing against requirements; adjust 
appropriately
--Develop plan for dealing with unusual 
"surge" situations

STAFFING
--Inadequate staffing levels in Quick Reg/Quick Look
--Unexpected patient arrival ratePatient 

Wait Time 
for Quick 

Reg / 
Quick 
Look

Patient 
Arrival 

Process

Corrective ActionsPotential Issues
Key 

indicator
Process 
Phase

Tips for Gathering this Data

If you do not have an automated system or easy access to this 
information on your system, consider involving patients.  For 

example, give a patient a card with the time of Quick Reg/Quick 
Look and ask them to give it to the Intake Nurse, who will record 
the time and get this information back to Quick Reg/Quick Look.

3. People know the outcomes needed from this change 
and how these impact the overall safety of our 
patients.

Total

2. ED staff members understand the need for change, 
e.g., they are aware of patient complaints, LWOT rate, 
staff retention or negative image.

1. We have senior leadership commitment to this ED 
D2D change initiative, including an executive sponsor 
and an ED physician champion.

Not True= 0 
points

True= 10 
points

Critical Change Acceptance Success Factor

3. People know the outcomes needed from this change 
and how these impact the overall safety of our 
patients.

Total

2. ED staff members understand the need for change, 
e.g., they are aware of patient complaints, LWOT rate, 
staff retention or negative image.

1. We have senior leadership commitment to this ED 
D2D change initiative, including an executive sponsor 
and an ED physician champion.

Not True= 0 
points

True= 10 
points

Critical Change Acceptance Success Factor

People tools A, 
B,  and C

Implementation

Process Tools
1 - 6

People Tool E

Monitoring /  
Evaluation

Go-LiveTraining/
Testing

Implementation 
Planning

Kickoff 
Session

Preparation

Process Tool 7Key Process Activities

Key Acceptance Activities

Implementation of D2D begins with a “Kick-Off” session for stakeholders, 
continues with implementation planning, training, and ends with “go-live”.  
It requires that the analytical and acceptance work in Process Tools 1 – 6 
and People Tools A – C are complete. 

People Tool D

Collaborating for Change

Kickoff:

• Learning Session
• Outcome 

Expectations
• Roles and 

Responsibilities of 
Leadership, Support 
and Implementation 
Team

• Charter Reviewed

Implementation
Planning

• Work Team with 
Representation from 
all Stakeholders

• Dedicate resources 
for period time 

• Utilize people and 
process tools

• Educational needs 
identified

Leadership Support:  Executive Sponsor, ED Medical Director

ED Implementation Support 

ED 
Director

ED 
Staff

ED 
Physicians

Registration

Lab

Training/
Testing

Diagnostic 
Imaging

Inpatient 
Nursing

Respiratory

Pharmacy

Organizational 
Development/Education

Management 
Engineering

Information 
Technology

Project
Management

Go Live Monitoring/
Evaluation

Construction/
Facilities

 


