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Introduction 
 In a 2006 report, the Institute of Medicine (IOM) 

Committee on the Future of Emergency Care in 

the United States Health System, reported on 

the national crisis of Emergency Department 

(ED) crowding.1 

 EDs continue to face growing problems with 

crowding, delays, and cost containment.2 

 To mitigate these issues, there has been an 

increased interest in implementing Lean in the 

healthcare sector.3 

 As part of a strongly supported Lean 

transformational effort, the Veterans Affairs 

Palo Alto Health Care System (VAPA HCS) 

prioritized redesign of ED flow processes. 

Methods 
 The VAPA HCS initiated the ED Value Stream in 

May 2013 with the primary goals of improving 

patient throughput and reducing patient wait 

times. 

 A series of Rapid Process Improvement 

Workshops (RPIWs) based on Lean systems 

redesign methods were completed from May 

2013–December 2013. 

 Each RPIW was led by a nurse and physician 

champion; at a minimum, each included the 

following ED staff: two physicians (MDs), two 

Registered Nurses (RNs), one Nursing 

Assistant (NA), and one Medical Support 

Assistant (MSA). 

 Data was extracted retrospectively from the 

VHA Support Service Center (VSSC) for VAPA 

HCS and the 11 VA control sites.  The data 

analyses were performed using a regression 

adjusted difference in difference approach. 

Key Interventions 
 Streamlined front-end clinical operations and 

documentation processes 

 Delineated and defined key roles of ED 

personnel 

 Implemented standard processes/guidelines for 

improved bed management and resource 

utilization 

 Improved communication mechanisms 
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 Created new labels in EDIS to clearly 

communicate patient status 

 Developed standardized process for "warm 

hand-off" of patients 

 Defined/clarified role of Resource Nurse  

 Assists with patient flow as needed  

 Streamlined nursing documentation templates 

RN busy with 

other patients 

 Assigned designated NA in Triage 

 Defined role of Triage NA 

 Rooms patients according to standard guidelines 

 Defined role of Charge Nurse as Flow Manager 

 Initiates Flow Huddles, reallocates and redirects 

resources as needed  

 Utilized acute treatment areas for patients who require 

monitoring and active treatment 

 Created standardized guidelines to "keep vertical 

patients vertical" 

 Developed "Fast Pass" for ED patients needing 

STAT outpatient lab and  radiology services 

 Created "Evaluation Waiting Room" for patients 

waiting for non-emergent test results, consultant 

services, etc. 

 Defined/Clarified role of Resource RN 

 Responsible for care of overflow patients in the 

Evaluation Waiting Room and other ancillary 

treatment spaces  

 Assists with patient flow as needed 

 Adopted a de-centralized "pull-to-full" triage process 

 Adjusted staffing levels to allow for 2-tiered triage system during 

peak hours (11:30 am – 8:00 pm) 

 Assigned designated NA in Triage 

 Defined role of Triage NA 

 Performs preliminary vital signs for all patients checking in to 

the ED, and completes orthostatic vitals, finger stick blood 

glucoses and EKGs as ordered 

 Implemented nursing triage protocols 

 Added dual computer monitors in triage so CPRS and EDIS could 

remain open simultaneously     

 Streamlined Triage documentation template 

 Defined standard roles and responsibilities for Nursing Staff 

to prepare patients and rooms for evaluation and procedures 

 Developed standard rooming guidelines  

 Developed standard roles and responsibilities for ED MDs 

 Flow Physician – evaluates emergent EKGs and greets 

all patients arriving by ambulance 

 Communication Physician – accepts all physician calls 

not related to existing ED patients; i.e., new transfers, 

consultations with telephone care nurses and VA-

community-based outpatient clinics, etc. 

 Physician in Triage 

 Implemented Dragon dictation system 

Patients and/or rooms 

are not adequately 

prepped 
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Conclusions 
 By using Lean principles, the VAPA HCS 

improved patient flow in the ED compared to 

similar control sites in the VA. 

 Our findings show a statistically significant 

reduction in the following patient throughput 

indicators: 

 →Door-to-Triage 

 →Door-to-Doctor 

 →Length of Stay for Discharged Patients 

 →Length of Stay for Admitted Patients 

Lessons Learned 
 Multiple small process changes targeting root 

causes were key to achieving significant 

improvement. 

 Engaging stakeholders throughout the 

improvement process was essential for buy-in 

and ownership. 

 Daily management of processes and ongoing 

communication in huddles contributed to 

sustained positive outcomes. 

ED Characteristics Pre Post Diff P-Value

Average ED Volume (Patients/Month) 1483.1 1468.5 -14.62 0.80

Average Physician Workload (RVU/visit) 2.6 2.6 0.05 0.17

LOS, Discharged Patients (Minutes) 163.2 146.3 -16.85 <0.001*

LOS, Admitted Patients (Minutes) 398.7 356.5 -42.19 <0.001*

Door to Doctor Time (Minutes) 34.7 22.1 -12.60 <0.001*

Door to Triage Time (Minutes) 16.4 10.2 -6.23 <0.001*

(n=26 months)

VAPA HCS


