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Executive Summary: 

The Stroke System in Riverside County originated in 2015. Approximately 365,000 Emergency Medical 
Services (EMS) calls are made in Riverside County every year with more than 300 suspected stroke patients 
transported each month. Residents and visitors of Riverside County may receive treatment at one of 11 
designated Primary Stroke Centers distributed throughout the county.  In the last two years, Riverside County’s 
Stroke System has matured in its data collection process to link pre-hospital care to patient outcomes and has 
now automated this process through linkage of the prehospital and hospital stroke patient reporting systems. 
This Stroke Critical Care System plan outlines the designation process for hospitals, EMS treatment protocols, 
ongoing Stroke education, and the Quality Improvement process for the Stroke program. Riverside County 
EMS Agency (REMSA) works in collaboration with EMS providers and Stroke coordinators in the county to 
provide the most current treatment and intervention in Stroke care with the goal of reducing morbidity and 
mortality related to strokes. 
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EMS Administrator 
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Stroke Critical Care System 

The overarching goal of the stroke critical care system is to reduce morbidity and mortality from acute stroke 
disease by improving the delivery of emergency medical care within the community. This system is a 
subspecialty care component of the larger EMS system that was developed by the Riverside County EMS 
Agency (REMSA) and links prehospital and hospital care to deliver treatment to stroke patients who potentially 
require immediate medical or surgical intervention.  Positive patient outcomes are best achieved when patients 
consistently receive a standard of care based on national standards and best practices. Therefore, the REMSA 
stroke critical care system was based on recommendations from national organizations, evidence-based 
practices, and current peer-reviewed literature.  At its inception in 2014, the stroke system began with eight 
locally designated primary stroke centers. By 2015 the system had expanded to 12 primary centers, all of which 
had achieved Advanced Primary Stroke certifications from The Joint Commission.  Currently, there are 11 
primary stroke centers distributed throughout Riverside County.    
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Riverside County EMS Agency Organization 

Two branches of the Riverside County EMS Agency play key roles in the operation of the Stroke system and 
work under the direction of the EMS Administrator and EMS Medical Director, the data team and the clinical 
team. During the assessment and realignment period, the EMS Agency has funded a Nurse Consultant to carry 
out the objectives of Stroke program oversight. Now that regulations are in place and realignment is near 
completion, the EMS Agency intends to fund in Fiscal year 2020/2021, through specialty care center fees, a 
Specialty Care Nurse Coordinator to maintain regulatory oversight and direction to the Stroke centers. 

 

 

Both teams fulfill specific roles in the stroke system and work closely to accomplish system goals.  The data 
team provides maintenance of data collection modalities and databases, performs statistical analyses, creates 
GIS mapping of stroke-related elements, and generates reports for system stakeholders. Equally important, the 
clinical team contains experienced professionals from the hospital and pre-hospital environments and performs 
continuous quality improvement (CQI) activities facilitate transparent, exemplary patient-centered stroke care. 
During the assessment and realignment period, the EMS Agency has funded a nurse consultant to carry out the 
objectives of stroke program oversight. In fiscal year 2020/2021, the EMS Agency intends to fund a specialty 
care nurse coordinator position to maintain regulatory oversight and direction to the stroke system. The 
Specialty Care Coordinator role operates under the clinical team and acts as a program administrator between 
hospital stroke programs and the state EMS Authority. In collaboration with administration, the clinical and 
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education services unit, and the EMS Medical Director, the specialty care coordinator facilitates stroke 
committee activities related to performance improvement and quality improvement indicators, acts as a liaison 
between the LEMSA and the state of California EMS Authority, and interfaces with stakeholders throughout the 
system.  

 

Designation Process 

A strong foundation of hospitals that are both geographically accessible and capable of quality stroke care is 
paramount to a robust stroke critical care system. Of the 17 prehospital receiving centers in Riverside County, 
11 are currently designated as primary stroke centers (PSC).  Title 22 regulations define a primary stroke center 
as, “a hospital that “…stabilizes and treats acute stroke patients, providing initial acute care, and may transfer to 
one or more higher level of care centers when clinically warranted”. Currently, the Riverside County EMS 
Agency has written agreements with hospitals that are designated PSC’s and, in 2020, REMSA will be 
assessing the need to designate higher level interventional-capable stroke centers. To be designated as a stroke 
receiving center hospitals must, at minimum, hold a current certification as an Advanced Primary Stroke Center 
by The Joint Commission, Det Norske Veritas, or Healthcare Facilities Accreditation Program and must 
complete a Stroke Center Designation application. The application packet contains an audit tool and checklist 
that ensures the facility meets all requirements to receive stroke center designation. A successful site visit, a 
written agreement, and continued compliance with all elements of the Stroke Center Standards policy 
(www.remsa.us/policy/5701.pdf ) are required to grant designation. All designated stroke centers in Riverside 
County meet or exceed the requirements in the California Code of Regulations contained in Title 22, Division 9, 
Chapter 7.2 Stroke Critical Care System. 
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Riverside County Stroke Centers 

  

Of the 11 designated Stroke facilities in Riverside County, 10 have the same contract with REMSA, and one, 
Riverside University Health System, which is unique since it is owned and operated by the same governmental 
entity as REMSA. For this reason, a memorandum of understanding serves as the written agreement to 
designate it as a stroke center.  

At this time, there are no facilities designated as an EMS Thrombectomy-capable or Comprehensive Stroke 
centers, although this is a goal that is on the horizon as early as 2020.   

 

Stroke facility Contract term Agreement Type 
Corona Regional Medical Center July 1, 2017- June 30, 2018, with an option to 

renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 
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Desert Regional Medical Center July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 

Eisenhower Health July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 

Inland Valley Medical Center July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 

Kaiser Permanente- Moreno 
Valley 

July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 

Kaiser Permanente- Riverside July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 

Parkview Hospital July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 

Rancho Springs Medical Center July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 

Riverside Community Hospital July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 

Riverside University Health 
System- Medical Center 

July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

Memorandum of 
Understanding  
 

Temecula Valley Hospital July 1, 2017- June 30, 2018, with an option to 
renew annually for 2 years; 
Extended through July 30, 2019, 
Extension #2 through July 30, 2020  

County of Riverside Primary 
Stroke Center Designation 
Agreement 
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EMS Communication 

Early pre-notification by EMS of an arriving suspected stroke patient allows the appropriate hospital resources 
to be activated and is crucial to reducing time delays in the care of stroke patients. Prehospital personnel are 
directed to make early contact with the closest stroke center as soon as a suspected stroke patient is identified to 
communicate pertinent details such as last know well times, stroke screening results, and family contact 
information.  

There are two methods to make prehospital notification, either of which are permitted for stroke pre-
notification. The first is a county-wide 800 MHz radio system available to all transporting units in Riverside 
County.  As a second method, providers have a phone number assigned to each receiving hospital for the 
purposes of receiving prehospital reports. In having two means of communication, there is redundancy and 
backup to help ensure consistent pre-notifications is made.  

The universal patient policy (www.remsa.us/policy/4102.pdf ) describes the minimal acceptable information 
communicated for all transports within REMSA. The stroke treatment policy goes on to describe stroke-specific 
information to be communicated in cases of suspected stroke, such as stroke screen results, last known well 
times, and blood thinner status. Prehospital stroke notifications are enhanced by using this layered process that 
emphasizes the communication of stroke-specific information. 

 

REMSA Stroke Policies 

There are six (6) REMSA policies specific to the stroke critical care system. The first of these is policy #5701 
(www.remsa.us/policy/5701.pdf) which details the requirements and expectations of each of the designated 
stroke centers within the county. Each designated center is bound to comply with all elements contained in this 
policy and it outlines a minimum standard for capabilities of all stroke centers.  

A suspected stroke policy (www.remsa.us/policy/4503.pdf) contains the current pre-hospital treatment 
guidelines for all suspected stroke patients.  It clearly defines a validated stroke screening tool and stroke 
severity scale, the modified LAPSS and LAMS, to be used to rapidly identify acute stroke patients. The 
destination for suspected acute stroke patients is the closest, most appropriate designated stroke center, although 
this direction may be updated in the future to reflect the addition of interventional-capable centers into the 
system. Referenced in this policy is hypoglycemia with altered mental status as a physical finding related to 
potential stroke patients. Policy #4501 (www.remsa.us/policy/4501.pdf), titled hypoglycemia with altered 
mental status, identifies the management and treatment of this underlying condition. The EMS providers have 
an accompanying performance standard policy for the category III skill, high frequency-low risk, use of the 
glucometer (www.remsa.us/policy/7501.pdf).  

For patients requiring a higher level of care services for either neuro-intervention or patients arriving to non-
stroke centers via private auto, the continuation of stroke care policy (www.remsa.us/policy/5702.pdf) affords 
the ability for the stroke system to capture all acute stroke patients regardless of the mode of arrival and to 
expedite the care of those requiring advanced services. This policy facilitates transfers for a higher level of care 
to designated stroke centers and assists with complying with federal transfer guidelines. 

Finally, policy #8206 (www.remsa.us/policy/8206.pdf) acts as the charter for the Stroke System Advisory 
Committee and describes the committee’s purpose, structure, and CQI activities. 
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Data Collection 

Large volumes of data are necessary to properly inform and drive a CQI process. To achieve the needed data, 
REMSA has implemented a standard patient registry in which hospitals enter outcome information for all 
suspected and confirmed stroke cases.  The patient registry vendor, ImageTrend®, also hosts the prehospital 
patient care record system and migrates the data to the state-level California Stroke Registry in an automated 
fashion.  Prehospital records are matched case by case to the hospital outcome data entered by the facilities. All 
designated stroke centers are mandated to enter a minimum set of stroke data into the registry in a near-
concurrent manner, but no later than one month following patient discharge. A variety of performance metrics 
are obtained from the ImageTrend® unified data platform.  Measures are tracked and trended and are used to 
improve and maintain the performance of the entire system.  Data is analyzed as an aggregate but can also be 
broken down to the facility or provider level as needed.  The patient population in the database encompasses all 
suspected and confirmed strokes, regardless of the mode of arrival to the hospital. Utilizing this inclusion criteria 
provides a complete representation of acute stroke within Riverside County.  Performance measures tracked include 
but are not limited to: 

 All time intervals from first medical contact through treatment with thrombolytics and/or neuro-
intervention 

 Blood sugar assessed 
 Last known well time obtained. 
 A complete stroke screen completed 
 Stroke center pre-notification made 
 Direct transport to a stroke center 
 False positives, False negatives and, True positives 
 Hospital length of stay 
 Risk and propensity weighted mortality and morbidity 

 
With both EMS and hospitals using the same platform for the patient care record and patient registry, the 
hospitals can link patient outcomes directly back into the corresponding prehospital patient care records, which 
provides feedback to field responders to view hospital outcomes from their stroke calls.  
 
Monthly, all PSC’s submit data to the EMS Agency for analysis. The data is reviewed and validated prior to 
report creation. These reports are shared with the stroke system advisory committee and available at 
www.remsa.us under the System-based Clinical and Operational Performance Evaluation (SCOPE) dashboard.  
 

Inter-county Agreements  

Due to the proximity of Riverside and San Bernardino Countys’ urban areas, many patients have the potential to 
cross county borders. A written agreement (Attachment A) between the two countys’ local EMS agencies 
permits bi-directional data sharing and resource utilization of each counties’ stroke critical care system assets.  
This includes the use of designated stroke centers located across county lines as the closest, most appropriate 
facility to the scene of a suspected stroke patient.  Riverside and San Bernardino have the same MEDCAL 
Director, resulting in similarities between their designation and treatment policies.  
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Stroke System QI Committee 

Riverside County Emergency Medical Services Agency hosts an interdisciplinary stroke system advisory 
committee with representation from each of the stroke centers as well as members that represent the prehospital 
providers throughout the county. The stroke system advisory committee meets quarterly and reviews stroke 
performance measures, identifies opportunities for improvement, and plans and monitors improvement efforts. 
Additionally, it serves as an advisory committee to recommend policy changes to the EMS Medical Director 
and as a forum for conducting case reviews. For these activities, the committee uses a variety of QI approaches 
and tools, including Plan, Do, Study, Act (PDSA) cycles, assessments, audits and feedback, benchmarking, and 
best practices research. The stroke system advisory committee policy (www.remsa.us/policy/8206.pdf) outlines 
the stroke system QI committee.  

 

Stroke Education 

Education is paramount to reduce the incidence of disease, improve health outcomes, and enhance the quality of 
life for stroke patients. A portion of education is directed at community members at risk for stroke with health 
screening and risk assessments, as well as to those providing stroke care at the hospital and EMS field provider 
level. Hospitals direct the education of their internal workforce based upon their regulatory requirements but 
often collaborate to provide education directly to field EMS providers.  Furthermore, stroke-specific education 
to EMS field providers is mandated twice a year with the content driven by needs identified through the quality 
improvement process. The stroke program managers from many of the stroke centers are heavily involved in 
conducting this mandated education.  

The remainder of stroke education is directed at outreach efforts throughout the community and includes 
sponsorship of stroke conferences, offering education to non-stroke facilities, and direct involvement at 
community events focused on early recognition of possible stroke onset, how/when to utilize the EMS system, 
and other stroke topics. Data initiatives help to target higher risk areas to further facilitate collaborative 
education opportunities with long term care facilities and other vulnerable populations.      

A group of Riverside and San Bernardino stroke coordinators independently developed a regional stroke 
coordinator committee called the Inland Empire Stroke Coordinators Association (IESCA), which allows 
coordinators to identify issues, participate in community stroke awareness efforts, discuss challenges and 
successes of site surveys, and provide education to both EMS and non-stroke hospitals. This regional group 
meets quarterly and consists of stroke program managers from both counties with the common goal of 
providing a commitment to improving the care of stroke patients and by educating through the collaboration 
amongst leaders and advocates. Since its formation in 2012, IESCA has developed a charter that includes 
mission and vision statements, and participation has grown with many of the stroke centers between the two 
counties represented at each quarterly meeting.  
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Stroke System goals and objectives 

Goal #1: Designate additional Stroke centers 

Goals Objective (s) Timeline Status 

Designate 
additional stroke 
centers 

Designate: 
Two additional primary stroke centers 
Two comprehensive stroke centers 
One thrombectomy-capable stroke   
center 
 

December 2020 Incomplete 

 

Goal #2: Development of tiered field triage  

Goals Objective (s) Timeline Status 

Explore the 
development of a 
tiered field triage 
scheme 

Direct possible large vessel occlusions 
(LVO) to interventional-capable stroke 
centers.  
 
Collect detailed data collection and 
analysis from all current stroke centers 

December 2020 Incomplete 

 

Goal #3: Reduce door to intervention times 

Goals Objective (s) Timeline Status 

Reduce door to 
intervention 
times for IFT 
LVO’s  

 Goal of < 120 minutes 75% of the time July 2020 Pending, to 
begin 
collecting 
Q.3, 2019 

 

Goal #4: EMS feedback 

Goals Objective (s) Timeline Status 

Provide 100% 
feedback to EMS 
providers for 
confirmed and 
suspected stroke 
patients 

 Feedback includes:  
A. Discharge diagnosis 
B. Hospital disposition 
C. Discharge summary 

Ongoing In progress 
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Attachment A: Inter-county Agreements 
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Attachment B: References 

Riverside County EMS Agency 2019 Policy Manual. Retrieved from www.remsa.us/policy/2019. 

California Code of Regulations, Title 22. Social Security, Division 9. Prehospital Emergency Medical Services, 
 Chapter 7.2 Stroke Critical Care System.  

Riverside County EMS Agency System-based Clinical and Operational Performance Evaluation (SCOPE) 
 dashboard. www.remsa.us.  
 

 


