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We are a joint center for health 
systems innovation at Brigham 
& Womenʼs Hospital and the 
Harvard T.H. Chan School of 
Public Health 



From developing checklists and 
conversation guides to fostering 

international collaborations 
and establishing global 

standards of measurement, our 
work has touched hundreds of 

millions of lives.



The Problem



Every Minute Counts in 
Stroke Recognition and 
Treatment  
In  a typical large vessel occlusion stroke, 
the brain loses ~ 1.9 million neurons, 14 
billion synapses, and 7.5 miles of 
myelinated fibers every minute

Source: 
https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.117.032600

https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.117.032600
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AIS = Acute Ischemic Stroke
TpA = IV treatment, can be done at Primary Stroke Center (PSC)
EVT = surgical treatment, can be done only at Comprehensive Stroke Center (CSC)
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Patient flow during stroke triage includes multiple complex processes 

Brain 
imaging

TpA only

Massachusetts Door-in-Door Out = 165-177 mins

Recommended Door-in-Door Out = <60 mins



“The challenge is that this medical 
innovation isn’t as deployable as a new 
pill or device... For a qualified specialist, 
the extraction of the clot itself can be 
fairly straightforward — but getting the 
patient to the table in time is a highly 
complex process, a series of steps 
requiring layers of training and a 
rethinking of the protocols that move 
people around within the medical system. 
The new “miracle treatment” is the easy 
part. Bringing it to the people who need it, 
around the world? Achieving that will be 
miraculous.”

We need  follow-through innovation to ensure effective treatments 
reach every patient, everywhere, everytime. 

Holland, 2023



The Solution 



The Stroke Triage Checklist 
A communication tool to improve timely stroke care 

The Checklist aims to improve the effectiveness and efficiency of ED 
stroke triage to get patients to treatment faster and improve outcomes 



Stroke Checklist Development
Co-Design using Human Centered Design Principles
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Stroke Checklist Pilot 
Implementation and evaluation 
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Pilot Evaluation: 
User experience
Implementation barriers & facilitators 
Impact on stroke quality metrics 



Implementation Pilot Results 



Control Charts
Site 1 Door-to-Imaging 

Period Mean
(min)

Baseline 51.4

Post-implementation 38.5



Control Charts
Site 1 Door-to-Needle 

Period Mean
(min)

Baseline 83.7 

Post-implementation 65.3

Baseline: 
23% of cases within 45 min goal

Implementation:
33% of cases within 45 min goal



Control Charts
Site 1 Door-In-Door-Out 

Period Mean
(min)

Baseline 88.3 

Post-implementation 109.5



Control Charts
Site 2 Door-to-Imaging 

Baseline: 
79% of cases within 20 min goal

Implementation:
86% of cases within 20 min goal

Period Mean
(min)

Baseline 18.3 

Post-implementation 15.6



Control Charts
Site 2 Door-to-Needle 

Period Mean
(min)

Baseline 68.3 

Post-implementation 58.5



Control Charts
Site 2 Door-In-Door-Out 

Period Mean
(min)

Baseline 114.3 

Post-implementation 84.3

Implementation: 3 patients (50%) 
transferred within AHA 60 minute goal

Baseline: 0 patients transferred 
within AHA 60 minute goal



Pilot Results
Impact on Door-to-CT and Door-to-Needle Times

Door-to-CT Door-to-Needle

● 10.9 minute decrease on the average 
Door-to-CT times after 
implementation of the Stroke 
Checklist (p=0.09)

● Patients had reduced odds of 
Door-to-CT times > 20 min after 
implementation of the Stroke 
Checklist (NS)

● 13.9 minute decrease on the average 
Door-to-Needle (DTN) times after 
implementation of the Stroke 
Checklist (NS)

● Patients were 85% less likely to have 
a DTN > 60 minutes after 
implementation of the Stroke 
Checklist (statistically significant, 
p=0.03)

*Not enough patients to establish relationship between checklist implementation and DIDO times



Number of stroke related deaths averted per thousand= 89

Additional patients with improved ambulatory status at discharge: 11.8
Additional patients discharged home: 4.2

Projections based on 22% reduction in mortality with DTN < 60 mins (Fonarow et 

al., 2011, circulation) and improved clinical outcomes with reduced 
Onset-to-Treatment times (Saver et al., 2013 JAMA) and our preliminary results.

Patient Impact Projections
Based on Improved Door-to-Needle Times (<60 mins)



Qualitative Interviews with Leaders and Staff
Implementation 
Facilitators Champions 

Consistent messaging and reminders

Collaboration with the other site

Sharing outcome data 

Increasing accessibility of the checklist 

Barriers Organizational changes 

Temporary staff members 

Emergency department environment 

Not fully embedded in workflow 

User experience 

Utility Improves patient outcomes 

Standardizes care 

Improves teamwork 

Acceptability Easy to use 

Checklist format 

Feasibility Flexibility in who uses the checklist 

Accessibility of the checklist 

“Folks that do use it now do see how it is helpful and recognize that itʼs not metric driven; 
It's actually patient outcomes being improved by a tool like this.” (ED Physician)



Future Work 



October 2021 - 
September 2022

Year 1
Checklist Design 

Goal: Design a tool ready for testing

Deliverables: 
1. Prototype ready for testing 

2. Build partnership with testing 
sites

  

October 2022 - 
September 2023

Year 2
Implementation Pilot

Goal: Test the tool in clinical setting 
for feasibility, usability, acceptability 

Deliverables: 
1. Iterate and refine tool based on 
learnings 

2. Collect early data on feasibility, 
usability, acceptability

  

October 2023 - 
March 2024

Year 2.5
Solution Revision

Goal: Refine and iterate tool and 
develop implementation guidance 
based on pilot 

Deliverables: 
1. Hold convening to refine and 
iterate tool for spread 

2. Develop implementation 
guidance and tools

  

March 2024 - 
October 2025 

Year 3
Outcomes Testing

Goal: Using an implementation 
effectiveness hybrid study the 
solution package and collect 
outcomes data. 

Deliverables: 

1. Tested solution package 

2. Evidence showing improved 
outcomes 

  

CURRENT FOCUS
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