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Learning Objectives

• Examine how to utilize lean thinking to deploy digital 
solutions in a complex multi-matrixed organization.

• Articulate how to align priorities across multiple entities 
within a single organization.

• Describe how Duke has worked to keep people and patients 
at the center of digital integration and operational 
improvements.



About Us

Elizabeth Howe
• Director of Performance Excellence
• Has worked at Duke for 17 Years
• Graduated from Ohio State with 

Masters of Business Operational 
Excellence

Priscilla Putnam
• Performance Excellence Coach
• Has worked at Duke for 5 Years
• Graduated from NC State with Masters 

of Industrial Engineering

Duke University Health System

Duke Health

Duke 
Health 

Integrated 
Practice

Duke 
University 
Hospital

Duke 
Regional 
Hospital

Duke 
Raleigh 
Hospital

Duke 
Primary 

Care

Duke 
Health & 
Wellness

Duke
HomeCare
& Hospice

Patient Revenue Management Organization

Corporate Services (IT, Finance, Marketing, Communications, etc.)

MISSION
Advancing Health Together

VISION
Deliver Tomorrow's Health Care 

Today

Teamwork

Excellence

Safety

Integrity

Diversity

VALUES



DHIP Clinic Sites

= DHIP Multispecialty Clinic

= DHIP Individual Clinic

= Hospital

Duke Health Integrated Practice

19 Clinical Departments 140+ Primary and Specialty Clinics

Manufacturing
Healthcare
Service
Tech
Finance/Insurance
Other

Poll: What is your Current industry?



The Duke Health Operational Excellence Journey

2010 2013 2015 2017 2019 2022

Duke Primary Care 
Lean Initiation:

Work System

Duke Primary Care
Continuous 

Improvement Huddles:
Improvement System

Duke Primary Care 
Care Redesign:

Rapid Improvement 
Events

Duke Primary Care
Tiered Huddles & 

Leadership Behaviors:
Management System

Duke Quality System
System Wide Engagement

Work, Improvement, 
Management Systems

Duke Quality System
Work Redesign:

Strategic Deployment 
System

2023

Restructure of 
Performance Services 

Department
Expansion of improvement

team and capacity
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20% turnover in most industries in 2023

Source: https://www.imercer.com/articleinsights/workforce-turnover-trends
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At Duke Health, we aspire to Perfect Patient Care defined as “what a patient wants and needs, on 
time, the first time, no inequity, no error, no waste”.

The Great Resignation has resulted in unprecedented staffing challenges, impacting our ability to 
provide Perfect Patient Care, and creating a need to re-evaluate our workflows and reduce the 
dependency on our current staffing models and provide our frontline with different ways of working.

DHIP Leadership engaged in a value stream redesign effort focused on removing waste from workflows 
and increasing utilization of existing digital platforms to improve the care delivery experience for 
patients and team members, taking us one step closer to Perfect Patient Care.

Reason for Action 



Value Stream Map

Hypothesis: We Can Redesign Ambulatory Workflow by Pairing 
Lean Principles
with Digital Integration Current State

Future State

Check In Intake Provider 
Visit

3 mins

29 steps

15 mins

23 steps

eCheck-
In

eIntake
Provider 

Visit

0 mins

0 steps

<5 mins

<12 steps



2018 2019 2020 2021 2022

Pilot 
Questionnaire 

Tablets

eCheck-In Deployment

ECheck-In Deployment 
continues

Tiered Huddles eCheck-In Optimization 

Continued Learning

eCheck-In Optimization
Failed to 

scale

2023

Failed to 
integrate

Scale and spread eCI
with geofencing

Challenges realizing the promise of digital solutions

2024

Failure to Integrate



You can deploy technology, but without a 
supportive process, it will fail.

Key Learning

Photo Credit: istockphoto

Ambulatory Operations

Digital Strategy Office &
MyChart

Registration & 
Rev Cycle

Device Procurement & 
Support



Learning from Previous Failures

Poll: What is the consequence of failure in your 
organization?

• Blame and Shame

• Reflection and learning

• Hide It

• Nothing Happens

• Other
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Voice of the Customer

“We want an optimized digital experience!”

Learning from Previous Failures



Photo Credit: 

Ambulatory Operations

Digital Strategy Office &
MyChart

Registration & 
Rev Cycle

Device Procurement & 
Support

Photo Credit: Canva

Ambulatory Operations

Digital Strategy Office &
MyChart

Registration & 
Rev Cycle

Device Procurement & 
Support

Aligning goals across a 
multi-matrixed 
organization

Alignment of strategic priorities  

Consistent goals and measurement across 
en es 

Shared vision of what success looks like 

Clarity of who owns what (RACI) 

Utilization of the scientific method to ensure gaps 
are thoroughly uncovered and agreed upon
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Time

Moving from Current to Ideal State 

Current State 
(2022) 

Phases 1-2:
Sept-Nov 22

Phase 3:
May-Oct 23

Phase 4:
Sept 23-now

Spring 24

Ideal State: 
Full Digital 
Integration  

eCI & eIntake
Pilot 

CI Optimization & 
Self Arrival Pilot

Hello Patient Pilot: 
Patient Self Arrival 
by Personal Device

Check-In Space 
Redesign @ NCOC 

Winter 
24-25

Summer 24
Scale eCI optimizations 
& eIntake across 80% 
of services

Building Lobby Check-
In Space Redesign

Eliminate the waiting 
room: Self-rooming

Summer 25

New Target

New Target

New Target

New Target

New Target

New Target

We are 
here 

What? (every step)
Why? (value added)
When? (frequency)
Who? (visit type)
Where? (digital or in person)

Photo Credit: Digital eLearning

Phase 1: Reduction of Non Value Added Processing



Phase 1: Reduction of Non Value Added Processing

Phase 2: Digital Integration- Registration & Intake



Phase 2: Digital Integration- Registration

Phase 2: Digital Integration- Registration



Phase 2: Digital Integration- Intake

Phase 2: Digital Integration- Intake



Phase 1 & 2 Results: Registration Time for PSA Reduced by 39%!

% ImprovedTime (mins)Arrival Mode

baseline3.58 (n=40)eCI not complete

39%2.19 (n=28)eCI complete: Arrived by PSA

100%0eCI complete: Arrived via Kiosk

Phase 1 & 2 Results: Overall Intake Time Reduced by 52%!

Source: Manual Data Collection @ Ortho Arringdon (8/29/22-2/14/23)

% ImprovedPhase 2: Jan-Feb 2023Phase 1: Oct 2022Baseline: Aug 2022

35%7.78.411.4New Pts

59%47.29.8Ret Pts

37%4.78.27.8Post Op Pts

% ImprovedPhase 2: Jan 2023Phase 1: Oct 2022Baseline: Aug 2022

52%5.1 (n=69)7.9 (n=46)10.6 (n=30)Intake Time



Phase 1 & 2: Reflections & Challenges (Jan 2023)

Source: PSWeb Digital Health Engagement Dashboard 

Goal #1: Increase % of patients who receive barcodes after eCI
completion from 49% to 100% by December 2024

Source: DAR Manual Pull 11/21/22-12/9/22
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Ortho Pilot: Barcode Suppression Kickouts
11/21/22-12/9/22



Goal #2: Increase % of patients who self-arrive via eCI kiosk from
13% to 60%+ by December 2024

Source: PSWeb Digital Health Engagement Dashboard 
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Time

Moving from Current to Ideal State

Current State 
(2022) 

Phases 1-2:
Sept-Nov 22

Phase 3:
May-Oct 23

Phase 4:
Sept 23-now

Spring 24

Ideal State: 
Full Digital 
Integration  

eCI & eIntake
Pilot 

CI Optimization & 
Self Arrival Pilot

Hello Patient Pilot: 
Patient Self Arrival 
by Personal Device

Check-In Space 
Redesign @ NCOC 

Winter 
24-25

Summer 24
Scale eCI optimizations 
& eIntake across 80% 
of services

Building Lobby Check-
In Space Redesign

Eliminate the waiting 
room: Self-rooming

Summer 25

New Target

New Target

New Target

New Target

New Target

New Target

We are 
here 



Phase 3: Pilot Summary

Measurement: 1.) % eCI barcode generation post eCI 2.) % Self Arrived Appts 3.) % of Signed In Appts of Self Arrived 4.) Registration 
Quality 5.) Patient and Team Member Feedback

Experiment: Starting 10/30/23, kickout rules were removed for two sites. A custom DAR which allowed front desk staff to identify 
when a patient self-arrived but still had outstanding items (co-pays, insurance validation, etc.) Patients with missing registration 

items enabled to self-arrive via kiosk but appointment status displays as "signed in" vs "arrived" until missing items are 
addressed. Patient engagement materials and verbiage tested.

Problem Statement: Kickout rules were embedded in the eCI workflow to require patients who had missing registration items to go to 
the front desk. These rules were preventing ~50% of patients who completed eCI from receiving a barcode to self-arrive via the kiosk.

Phase 3: Results

Goal 
reached

1.) % Barcode Generation 2.) % Self Arrival of Total Appointments
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Time

Moving from Current to Ideal State 

Current State 
(2022) 

Phases 1-2:
Sept-Nov 22

Phase 3:
May-Oct 23

Phase 4:
Sept 23-now

Spring 24

Ideal State: 
Full Digital 
Integration  

eCI & eIntake
Pilot 

CI Optimization & 
Self Arrival Pilot

Hello Patient Pilot: 
Patient Self Arrival 
by Personal Device

Check-In Space 
Redesign @ NCOC 

Winter 
24-25

Summer 24
Scale eCI optimizations 
& eIntake across 80% 
of services

Building Lobby Check-
In Space Redesign

Eliminate the waiting 
room: Self-rooming

Summer 25

New Target

New Target

New Target

New Target

New Target

New Target

We are 
here 

Connection to our Management System



Ideal State: Fully Digitally Integrated Experience 

Self-Scheduling 
with 48 hour 
access

Pre-Visit

• eCheck-In

• eIntake & 
Screenings

Digital Self Arrival 
& Rooming

• Virtual or In Person

• Self Arrival

• Self Rooming

• Expedited Intake  

Provider Visit

• DAX Supported 
Documentation

• Staff working to top 
of scope 

• eCheck Out 

Digital Care 
Management 

• RPM

• Chat

• 24/7 Triage

• Staffing Models Redesigned
• PSAs mobile working as concierge
• Intake staff working at top of scope and 

supported by non licensed team members for 
non-clinical tasks

• Clinic Space Redesigned
• Space designed to support digital workflows
• Less space dedicated to front desk
• More space dedicated to kiosks
• Limited waiting room space

• Value Stream Redesigned
• Registration, clinical screenings, 

patient histories, reason for visit 
digitally collected pre-visit

• Patients able to self arrive via cell 
phone (Hello Patient or Kiosk)

• Wayfinding to support direct self 
rooming

• Expedited intake supported by self-
service  

Learning from Others

Thank you, Ohio Health!



Key Learnings & Reflection 

For Duke Health 
Ambulatory, we 
anticipate the labor & 
business challenges will 
continue.

Rethinking where, 
when, how, and who 
does the work is a 
critical component of 
long-term 
sustainability.

Workforce 
transformation requires 
an aligned strategy and 
a deep understanding 
of the work system.

Workforce 
transformation also 
requires psychological 
safety and a 
commitment to not lay 
off employees.

If we fail to keep our 
people at the center of 
improvement, those 
improvement efforts 
will not sustain.

• Examine how to utilize lean thinking to deploy digital 
solutions in a complex multi-matrixed organization.

• Articulate how to align priorities across multiple entities 
within a single organization.

• Describe how Duke has worked to keep people and 
patients at the center of digital integration and 
operational improvements.

Learning Objectives



Discussion & Sharing

1. How have you aligned priorities across your organization? What has 
worked? What hasn't worked? What did you learn?

2. How have you applied lean principles to digital integration efforts? 
What has worked? What hasn't worked? What did you learn?

3. How do you leverage the voice of the customer in your improvement 
work?

4. How has your organization ensured psychological safety amongst front 
line team members as new technology is deployed?

5. What strategies have you deployed to align stakeholders? What has 
worked? What hasn't worked? What did you learn?


