
MODERATOR:
Welcome to today’s Coffee Break presented by the Applied Research and Evaluation Branch in 
the Division for Heart Disease and Stroke Prevention at the Centers for Disease Control and 
Prevention.

We are fortunate to have Dr. Colleen Barbero as today’s presenter, she is a Health Scientist on 
the Applied Research and Translation Team.

My name is Lauren Taylor and I am today’s moderator.  I am an ORISE Fellow on the Applied 
Research and Translation Team.  
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MODERATOR: 
Before we begin we have a few housekeeping items.

All participants have been muted. However, to improve audio quality please mute your 
phones and microphones.

If you are having issues with audio or seeing the presentation, please message us using 
the chat box or send us an email at AREBheartinfo@cdc.gov

If you have a question during the presentation, please enter it on the chat box on your 
screen. We will address your questions at the end of the session. 

Since this is a training series on applied research and evaluation, we do hope you will 
complete the poll and provide us with your feedback.
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MODERATOR:

The information presented here is for training purposes and reflects the views of the 
presenters.  It does not necessarily represent the official position of the Centers for 
Disease Control and Prevention.

So, without further delay.  Let’s get started. Colleen, the floor is yours.
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Thanks Lauren. Hello everyone and welcome to our Coffee Break on evidence-informed 
state policy to improve stroke outcomes. I’ll begin the presentation by describing 
current trends in stroke and how stroke systems of care and EMS can improve stroke 
outcomes. Then I’ll explain how state law relates to the EMS system for stroke. Lastly, 
I’ll describe how evidence could be put into action to inform state policies.
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We can improve stroke outcomes through stroke systems of care.
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Stroke is a major public health problem in the U.S. Every 40 seconds, someone has a stroke and 
in 2015 stroke was the 5th leading cause of death. This past year the CDC Vital Signs project 
assessed current trends in stroke death rates and found that declines since the 1960s have 
recently stalled. In 2013, in the Southeast and beyond, declines in stroke death rates have 
reversed. 
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We can do something to change this. Addressing key risk factors like obesity, tobacco 
use, physical inactivity, and hypertension can prevent stroke. Stroke systems could also 
provide better and more timely treatment to stroke patients. Since 2012 CDC has 
funded states through its Paul Coverdell National Acute Stroke Program to improve 
stroke systems of care. Stroke systems of care address the entire continuum for care 
from community detection of stroke to post-hospital rehabilitation and prevention of 
additional strokes. Today we are focusing on the pre-hospital side, or more specifically, 
the emergency medical service or EMS system. This is where we saw an opportunity for 
evidence-informed state law to help facilitate the improvement of stroke outcomes. In 
the future we’ll also look at policy interventions that impact the hospital and post-
hospital settings. 
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First, some terminology. “EMSS” refers to the delivery systems for EMS. EMSS provides
timely pre-hospital stroke recognition and care as well as transport to the most appropriate 
stroke facility. 

“Pre-hospital care” includes 9-1-1 dispatch and all emergency medical care provided prior to 
a stroke patient's treatment at a stroke facility. 

“The most appropriate stroke facility” is the clinic, hospital, or stroke center best equipped to 
provide the right treatment for a patient’s specific type of stroke in the least amount of time. 

8



The problem is that stroke systems of care and EMSS do not achieve the same outcomes across 

all states and communities. This is because there are inequities in stroke care. Many 
communities lack facilities with advanced treatments for stroke, and EMSS is often 
fragmented across a state, resulting in long response times. Additionally, many 
communities must depend on volunteer EMS personnel, who do not have the level of 
training that emergency medical technicians and paramedics have. State law could help 
increase the reach, consistency, coordination, and quality of pre-hospital EMSS stroke care. 
However, to increase its chance of being effective, efficient, and equitable, this law should be 
based on the most current and complete evidence base. The evidence for individual 
components of state stroke law needs to be systematically appraised.
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To promote evidence-informed policy decisions, my team assessed the early evidence 
for pre-hospital EMSS policy interventions for stroke. From now on, I’ll call the policy 
interventions we studied “EMSS policy interventions” for short. But keep in mind that 
these policy interventions are for the pre-hospital, and not in-hospital or post-hospital, 
setting, and that their purpose is to improve stroke care and outcomes. 
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To begin our assessment we first identified seven policy interventions that were both 
recommended by experts on stroke systems of care as well as addressed in at least one state’s 
law in effect as of May 31, 2017. We determined that the policy interventions were addressed 
in law by collecting and reviewing state statutes, legislation, and regulations pertaining 
specifically to stroke. 

We next used an existing tool to assess the level of early evidence for each EMSS policy 

intervention. This “early” evidence included evaluation studies of stroke systems of care as well 
as subject matter expert and practitioner recommendations drawn from the published and grey 
literature. Our researchers abstracted and coded the evidence, then applied the assessment 
tool. All discrepancies between coders were resolved through discussion, and a set of final 
coding rules was approved by the entire team. 

To increase the relevance of our assessment to current policy decisions, we convened an expert 
group representing CDC, state stroke programs, and the American Heart Association. This group 
provided input throughout the assessment. 

Results of this project could help state decision makers and health organizations and 
systems ensure that a state stroke policy addresses multiple EMSS policy interventions 
shown by the best available evidence to positively impact stroke outcomes.
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This slide shows the first section of the tool we used to assess the evidence base for 
each EMSS policy intervention. It gave us a score for evidence for potential public 
health impact through application of four criteria: effectiveness, equity and reach, 
efficiency, and transferability. 
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This slide shows the second section of the tool we used to assess the evidence base for 
each EMSS policy intervention. It gave us a score for evidence quality through 
application of four criteria: evidence type or study design, source, amount of practice-
based evidence, and amount of research-based evidence. 
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This slide shows the early evidence continuum we used to assign evidence levels.  Our 
scoring process resulted in an evidence for potential public health impact and evidence 
quality score for each policy intervention. We plotted this pair of scores on the 
continuum to determine if a policy intervention had a “best,” “promising quality,” 
“promising potential public health impact,” or “emerging” evidence base. By scoring the 
evidence base for a policy intervention on this continuum we determined a potential 
priority for it in decision making.

14



This slide shows the results of our evidence assessment. In total, 915 items of evidence from 
the last ten years were collected from five published and three grey literature databases. After 
review for relevance to one or more policy intervention, 95 items of mostly published evidence 
were included in the assessment. 

We found that four EMSS policy interventions had “best” early evidence. They are listed in the 
top-right dark-green quadrant of the continuum and included: stroke pre-notification of 
receiving facility by EMS providers; EMS triage and transport to the most appropriate stroke 
facility; air medical transport to the most appropriate stroke facility; and inter-facility transfer 
to the most appropriate stroke facility. These policy interventions have all been shown to be 
effective at directly or indirectly improving stroke-related outcomes, such as time to treatment 
or treatment administration. They were also found to be effective in more than one state.  

Stroke pre-notification had the highest evidence score. States can encourage EMS providers to 
pre-notify receiving facilities of a suspected stroke patient by incorporating pre-notification into 
EMS protocol algorithms and checklists. EMS triage and transport plans are another evidence-
based intervention addressed in existing state stroke laws, and the intervention of air transport 
was found to improve access to interventional stroke care in rural settings. Strong evidence also 
supported policies addressing inter-facility transfer agreements, which can include what is 
known as “drip and ship” protocols, in which tissue plasminogen activator or tPA administration 
is started before transferring a patient to a more advanced stroke facility.
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The only policy intervention we found to have “promising” evidence was “stroke screening tool 
use by EMS providers,” shown in the bottom-right medium-green quadrant. It had a lower 
evidence for potential public health impact score because several studies of validated stroke 
screening tools indicated no-, mixed-, or negative-outcomes related to the specificity and 
sensitivity of the tools, when they were applied by EMS providers. In some of these studies, 
stroke was not identified by the tool or underreported. 

The two policy interventions of continuing education on stroke for EMS providers and 
continuous quality improvement of EMSS for stroke, shown in the bottom-left light-green 
quadrant, had “emerging” evidence. These policy interventions were recommended by experts 
and practitioners. However, there were no studies to show that such ongoing efforts led to 
improved stroke outcomes, or that they are worth the resource investments made by stroke 
systems. 

An overall limitation of the evidence base was a lack of empirical studies on economic outcomes 
and impacts on disparate populations including children. 
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The findings reported here and other important stroke evidence could next be put into 
action to inform state stroke policies.
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There are two important take-aways from our evidence assessment. First, based on the 
theory of evidence-informed policy, state laws that address the EMSS policy 
interventions with “best” evidence would be expected to have the greatest potential 
for a positive public health impact. 

Second, state decision makers and health organizations and systems could consider a 
state stroke policy that addresses multiple evidence-based EMSS policy interventions.
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We found several states that already had law to address the policy interventions we found to 

have “best” evidence. A summary of Wyoming’s stroke law is provided on this slide. As you 
can see, the bolded text addresses stroke triage and transport, pre-notification, inter-facility 
transfer, and air medical transport. Wyoming’s stroke law provides just one example of how a 
state has authorized evidence-based EMSS policy interventions in law.

Keep in mind that state stroke law is not the only way to make these policy interventions 
happen. Some states are working to implement the policy interventions at the state, regional, 
and local levels under broader legal authorities and through state-level programs. Also, the 
EMSS policy interventions we studied did not include those that have not yet been addressed in 
state law. For example, there are innovations in pre-hospital stroke care including clinical 
innovations that require modifications of EMSS. There are also technological advances such as 

mobile stroke units and telemedicine in ambulances. In the future, states can use this 
information to inform stroke policy including stroke law that may authorize such 
interventions. We plan to update our assessments as states enact new laws and there is new 
evidence.
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To supplement and disseminate the findings from this and other early evidence 
assessments, we have developed a Policy Evidence Assessment Report or PEAR for 
short. The PEAR includes an “Evidence Summary” for each policy intervention included in the 
assessment. As an example, the evidence summary for the Pre-notification policy intervention 
is provided on this slide. The evidence summary offers evidence scoring information; an 
example of a state law addressing the policy intervention; a list of outcomes, populations, and 
settings studied; and a list of all the evidence assessed. The PEAR also provides a detailed 
account of assessment method including the early evidence assessment tool. 
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Our recent PEAR and other stroke evidence could be used to promote evidence-
informed decision making to support stroke systems of care. 

State decision makers and health organizations and systems could first review the 
evidence on state stroke morbidity and mortality and strategies to improve stroke 
systems by visiting the CDC Vital Signs and Coverdell program webpages. They may also 
read our policy evidence assessments reports to understand the evidence for stroke 
policy interventions. Our policy analysis products are found on the Division for Heart 
Disease and Stroke Prevention Policy Products webpage.

Stroke and stroke policy evidence may be shared to educate and inform. Audiences 
interested in this information may include the state health policy director, legislature, 
and regulatory agency staff. Audiences may also include relevant state task forces and 
local non-profit or voluntary health organizations. 

Lastly, our early evidence assessment suggests the potential impact of state laws based 
on the assessment of best available evidence for policy interventions. To determine the 
actual impact of state stroke laws, we need rigorous studies evaluating their impact. 
Health organizations and systems could consider collecting and reporting data on stroke 
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outcomes to help address this evidence gap.

20



And remember that World Stroke Day is October 29! This day is an opportunity to 
spread awareness about stroke and the actions that state health departments, health 
and EMS systems, health professionals, workplaces, and communities can take to 
prevent and improve stroke outcomes. 

21



At this time, we’ll take an questions but first we’ll check to see if any questions have 
come in through the Q&A tab.

You stated in the PowerPoint that you used an used an existing evidence assessment tool to 
complete your report, could you go into a brief overview of the tool used or provide us more 
information about the tool?
The Stroke Policy Evidence Assessment Report includes an Appendix with the detailed methods 
including the tool we used to score evidence bases. We’ve been using this approach and tool 
since 2013 to assess the evidence for policy components and have shared it in 3 published 
journal articles and multiple presentation and reports. There is also another Coffee Break 
presentation from June 2016 that provides an overview. All of these items are available on our 
website. If you are interested in learning more, email AREBheartinfo@cdc.gov.  

What states other than Wyoming have stroke law?
There are several other states with stroke law which we use as examples in our report. A 
companion product to this report is the state law factsheet. We are working to develop a 
factsheet for state stroke laws which will show how many and which states have law addressing 
each evidence-based policy intervention as well as the level of authority of the law. It will also 
be published on our Policy Products webpage in 2018.

What populations were studied in the evidence base?
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Most studies looked at outcomes among the general population served by EMSS and did not 
break findings out by subgroup. However, several studies did look at the outcomes on stroke 
systems in rural areas. One important question may be whether a state law requiring EMS pre-
notification of receiving facilities really does increase rates of pre-notification across all 
communities in a state. It’s important that once evidence-based policy interventions are 
addressed in state law that action is taken to implement law uniformly across a state, so all 
populations will benefit. 
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Please stay with us a few poll questions.

The level of information was
Too basic
About right
Beyond my needs

The level of information fit my needs.
Yes 
Somewhat 
A little
No not at all

This coffee break was worthwhile for me.
Yes, very worthwhile 
Somewhat 
A little 
No not at all
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All sessions are archived and the slides and script can be accessed at our Division 
website.  Today’s slides will be available in 2-3 weeks. 

If you have any ideas for future topics or questions, please contact us at the listed email 
address on this slide.
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Our next Coffee Break is scheduled for Tuesday, November 14th and is entitled 
“Strategies to Highlight the Impact of Your Program”.

Thank you for joining us.  Have a terrific day everyone.  This concludes today’s call.  
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	Stroke and stroke policy evidence may be shared to educate and inform. Audiences 
	Stroke and stroke policy evidence may be shared to educate and inform. Audiences 
	interested in this information may include the state health policy director, legislature, 
	and regulatory agency staff. Audiences may also include relevant state task forces and 
	local non
	-
	profit or voluntary health organizations. 

	Lastly, our early evidence assessment suggests the potential impact of state laws based 
	Lastly, our early evidence assessment suggests the potential impact of state laws based 
	on the assessment of best available evidence for policy interventions. To determine the 
	actual impact of state stroke laws, we need rigorous studies evaluating their impact. 
	Health organizations and systems could consider collecting and reporting data on stroke 



	outcomes to help address this evidence gap.
	outcomes to help address this evidence gap.
	outcomes to help address this evidence gap.
	outcomes to help address this evidence gap.
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	And
	And
	And
	remember that World Stroke Day is October 29! This day is an opportunity to 
	spread awareness about stroke and the actions that state health departments, health 
	and EMS systems, health professionals, workplaces, and communities can take to 
	prevent and improve stroke outcomes. 
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	At this time, we’ll take an questions but first we’ll check to see if any questions have 
	At this time, we’ll take an questions but first we’ll check to see if any questions have 
	At this time, we’ll take an questions but first we’ll check to see if any questions have 
	come in through the Q&A tab.

	You stated in the PowerPoint that you used an used an existing evidence assessment tool to 
	You stated in the PowerPoint that you used an used an existing evidence assessment tool to 
	complete your report, could you go into a brief overview of the tool used or provide us more 
	information about the tool?

	The Stroke Policy Evidence Assessment Report includes an Appendix with the detailed methods 
	The Stroke Policy Evidence Assessment Report includes an Appendix with the detailed methods 
	including the tool we used to score evidence bases. We’ve been using this approach and tool 
	since 2013 to assess the evidence for policy components and have shared it in 3 published 
	journal articles and multiple presentation and reports. There is also another Coffee Break 
	presentation from June 2016 that provides an overview. All of these items are available on our 
	website. If you are interested in learning more, email
	AREBheartinfo@cdc.gov.  

	What states other than Wyoming have stroke law?
	What states other than Wyoming have stroke law?

	There are several other states with stroke law which we use as examples in our report. A 
	There are several other states with stroke law which we use as examples in our report. A 
	companion product to this report is the state law factsheet. We are working to develop a 
	factsheet for state stroke laws which will show how many and which states have law addressing 
	each evidence
	-
	based policy intervention as well as the level of authority of the law. It will also 
	be published on our Policy Products webpage in 2018.

	What populations were studied in the evidence base?
	What populations were studied in the evidence base?



	Most studies looked at outcomes among the general population served by EMSS and did not 
	Most studies looked at outcomes among the general population served by EMSS and did not 
	Most studies looked at outcomes among the general population served by EMSS and did not 
	Most studies looked at outcomes among the general population served by EMSS and did not 
	break findings out by subgroup. However, several studies did look at the outcomes on stroke 
	systems in rural areas. One important question may be whether a state law requiring EMS pre
	-
	notification of receiving facilities really does increase rates of pre
	-
	notification across all 
	communities in a state. It’s important that once evidence
	-
	based policy interventions are 
	addressed in state law that action is taken to implement law uniformly across a state, so all 
	populations will benefit. 
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	Please stay with us a few poll questions.
	Please stay with us a few poll questions.
	Please stay with us a few poll questions.

	The level of information was
	The level of information was

	Too basic
	Too basic

	About right
	About right

	Beyond my needs
	Beyond my needs

	The level of information fit my needs.
	The level of information fit my needs.

	Yes 
	Yes 

	Somewhat 
	Somewhat 

	A little
	A little

	No not at all
	No not at all

	This coffee break was worthwhile for me.
	This coffee break was worthwhile for me.

	Yes, very worthwhile 
	Yes, very worthwhile 

	Somewhat 
	Somewhat 

	A little 
	A little 

	No not at all
	No not at all
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	All sessions are archived and the slides and script can be accessed at our Division 
	All sessions are archived and the slides and script can be accessed at our Division 
	All sessions are archived and the slides and script can be accessed at our Division 
	website.  Today’s slides will be available in 2
	-
	3 weeks. 

	If you have any ideas for future topics or questions, please contact us at the listed email 
	If you have any ideas for future topics or questions, please contact us at the listed email 
	address on this slide.
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	Our next Coffee Break is scheduled for Tuesday, 
	Our next Coffee Break is scheduled for Tuesday, 
	Our next Coffee Break is scheduled for Tuesday, 
	November
	14
	th
	and is entitled 
	“
	Strategies to Highlight the Impact of Your Program”.

	Thank you for joining us.  Have a terrific day everyone.  This concludes today’s call.  
	Thank you for joining us.  Have a terrific day everyone.  This concludes today’s call.  







