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EXECUTIVE	SUMMARY	
 
In 2013, the University of Nebraska Medical Center (UNMC) conducted a reassessment to 
determine if progress had been made since 2006 in the readiness of acute care hospitals in 
Nebraska to treat acute stroke. The Nebraska Stroke Advisory Council (NSAC), a statewide 
consortium of stakeholders involved in the continuum of stroke care, was formed as a result of a 
baseline assessment conducted in 2006. This baseline assessment of acute stroke treatment found 
that 21% of Nebraska hospitals had the evidence-based structures and processes needed to treat 
acute stroke including administration of the thrombolytic drug, Alteplase (tissue plasminogen 
activator or t-PA). This drug remains the only treatment of proven, but time dependent, benefit 
for select patients with acute ischemic stroke. Since 2006, NSAC has worked to raise awareness 
of stroke, promote stroke prevention, and improve stroke systems of care throughout Nebraska. 

Key	Results	
 The proportion of hospitals that were ready to treat acute ischemic stroke increased from 

21% in 2006 to 30% in 2012. These ready hospitals were able to obtain and read a CT 
scan in a timely manner, had written protocols for administration of t-PA, and had 
neurosurgical services available on-site or by transfer within two hours. 

 The proportion of hospitals that were near ready to treat acute ischemic stroke increased 
from 54% in 2006 to 70% in 2012. These near ready hospitals could perform a CT scan 
on-site 24 hours a day but lacked one or more of the additional elements of readiness. 

  The number of hospitals in Nebraska certified by the Joint Commission as a Primary 
Stroke Center increased from 1 in 2006 to 11 as of August 2013.  

 The proportion of hospitals that had administered t-PA at least once in the previous year 
increased from 43% in 2006 to 60% in 2012. However, the total times t-PA was given 
decreased from 162 to 144 in non-Critical Access Hospitals and increased from 30 to 63 
in Critical Access Hospitals.  

 The disparity identified in 2006—that acute stroke patients treated in the eastern and 
southeastern parts of the state were two to five times more likely to receive thrombolytic 
therapy than acute stroke patients treated in the more rural central, northeastern, and 
western parts of the state—has been reduced.   

Next	Steps	
Multiple factors influenced Nebraska hospitals to improve acute stroke care since 2006. 
However, barriers other than rurality continue to limit the outcome of interest—the proportion of 
acute ischemic stroke discharges treated with t-PA. Next steps should focus on improving public 
education regarding the availability of treatment for acute ischemic stroke, improving integration 
of emergency medical services with hospital emergency departments, integrating physician 
education and consensus building about acute stroke treatment with efforts to have each hospital 
commit to one of four stroke readiness levels, and recruiting Primary Stroke Centers to develop a 
pilot stroke registry to assess outcomes of acute ischemic stroke care at the patient level.  
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BACKGROUND	AND	PURPOSE	
 
Stroke is the fourth leading cause of death in Nebraska, and there are nearly 37,000 adult 
survivors of stroke in the state.1 Effective treatment of stroke is time dependent and requires 
integration of multiple organizations during emergent, acute, post-acute, and rehabilitation 
phases. Consequently, the American Stroke Association (ASA) recommended the establishment 
of stroke systems of care, which are essential to provide access to evidence-based care in isolated 
rural and neurologically underserved areas.2 The administration of the thrombolytic drug, 
Alteplase (tissue plasminogen activator or t-PA), remains the only treatment of proven, but time 
dependent, benefit for select patients with acute ischemic stroke. A recent analysis of data from 
1,647 hospitals participating from April 2003 to March 2012 in the Get with the Guidelines-
Stroke Program found that 5.8% of patients with acute ischemic stroke were treated with 
intravenous (IV) t-PA.3 Thus, the presence of the structures and processes required to administer 
IV t-PA within 4.5 hours of onset of symptoms is consistent with readiness to treat acute stroke.4 
Previous research has shown that rural populations are least likely to have access to thrombolytic 
therapy due to the distance to a hospital and the limited resources within rural hospitals.5  
 
The Nebraska Stroke Advisory Council (NSAC) is a statewide consortium of stakeholders 
involved in the continuum of stroke care. It was formed in 2006 by the Nebraska Department of 
Health and Human Services (NE DHHS) as a result of a baseline assessment of acute stroke 
treatment in Nebraska hospitals released in July 2006. This study found that 79% of Nebraska 
hospitals did not have the evidence-based structures and processes needed to treat acute stroke 
and that acute stroke patients treated in the eastern and southeastern parts of the state were two to 
five times more likely to receive thrombolytic therapy than acute stroke patients treated in the 
more rural central, northeastern and western parts of the state.6  
 
NSAC’s mission is to raise awareness of stroke, promote stroke prevention, and improve stroke 
systems of care throughout Nebraska.7 Since 2006, NSAC has conducted educational activities 
for the public and healthcare professionals, developed stroke protocols for hospitals, and 
developed stroke discharge information packets for hospitals to distribute to stroke survivors. 
Initial educational activities sought to standardize Emergency Medical Services (EMS) stroke-
related dispatch and evaluation protocols. Since September 2012, NSAC’s focus has been to 
disseminate a proposal for stroke readiness designation to acute care hospitals. In this proposal, 
each acute care hospital in the state would commit to providing one of four levels of care that is 
consistent with existing resources and to using the Nebraska Statewide Telehealth Network for 
effective communication about stroke care among facilities. When all Nebraska acute care 
hospitals have committed to a readiness level, a statewide stroke system of care may provide 
timely access to evidence-based treatment and facilitate data collection to evaluate effectiveness 
of care and drive continuous improvement. The four levels of care are:8 
 

 Level 1—Comprehensive Stroke Center,9, 10 will meet the criteria established by the Joint 
Commission for Primary Stroke Center status and have capabilities consistent with the 
Brain Attack Coalition’s (BAC) recommendations including advanced diagnostic and 
neurosurgical capabilities, a stroke registry, and performance of stroke-related education 
and outreach; 
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 Level 2—Primary Stroke Center,10, 11 which is certified by the Joint Commission as a 
Primary Stroke Center but has a transfer agreement with a Level 1 hospital to access 
advanced capabilities such as intra-arterial  t-PA and additional neurosurgical services; 

 Level 3—Advanced Stroke Capable Hospital, which is able to treat ischemic stroke with 
intravenous (IV) t-PA and has a transfer agreement with a Level 1 or Level 2 Stroke 
Center; and 

 Level 4—Basic Stroke Capable Hospital, which has a protocol for immediate triage and 
transfer to a higher level hospital for patients eligible to receive t-PA.  

 
In 2006, there was one hospital in Nebraska certified by the Joint Commission as a Primary 
Stroke Center. As of August 2013, 11 hospitals in Nebraska were certified as Primary Stroke 
Centers.12 The Joint Commission maintains a searchable database of certified Primary Stroke 
Centers at http://www.qualitycheck.org/consumer/searchQCR.aspx. The ultimate goal of all 
stroke systems of care is to decrease disability and death due to stroke through preparation, 
integration, and timeliness of care.13 The purpose of this report is to assess progress since 2006 in 
the readiness of Nebraska acute care hospitals to treat acute stroke.  

STUDY	DESIGN	AND	METHODS	
 
From November 2012 through February 2013, we used the Dillman14 four-contact method to 
conduct a mail survey of providers most knowledgeable about acute stroke treatment within 
Nebraska’s 86 acute care hospitals. In this method, the respondent is contacted four times during 
the survey to maximize the likelihood of response. Specialty hospitals that do not provide 
treatment for acute stroke were excluded from this study. 
 
To develop the survey instrument, we reviewed the literature and recruited an advisory panel 
consisting of members of NSAC. The instrument was organized into domains reflecting the 
ASA’s recommendations for stroke systems of care2 and the BAC’s updated patient care and 
administrative/support elements for primary stroke centers.10 The nine patient care elements are: 
acute stroke team, written care protocols, emergency medical services, emergency department, 
stroke unit, neurosurgical services, imaging services, laboratory services, and rehabilitation 
services. (NSAC conducted an assessment of acute stroke rehabilitation in Nebraska hospitals in 
2010).15 The six administrative/support elements are institutional commitment and support, 
designated director and reimbursement for call, stroke database/registry that supports quality 
improvement and outcomes assessment, education programs for the public and other 
professionals, support for the certification process, and participation in stroke systems of care. In 
addition, we included domains to assess support for a statewide system of stroke care, 
perceptions of barriers to administering t-PA, and perceptions of factors that may have 
influenced changes in acute stroke care since the baseline assessment in 2006.  
 
There are five essential elements of care needed to rapidly diagnose the type of stroke (ischemic 
as opposed to hemorrhagic) and provide follow up care:  
 

1. a computed tomographic (CT) scan is available 24 hours a day, seven days a week (24/7); 
2. written protocols are used for administration of IV t-PA; 
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3. the ability to complete a CT scan within 25 minutes of being ordered;  
4. the ability to obtain a report of the results of the scan within 20 minutes; and 
5. the ability to obtain neurosurgical services within two hours, either on-site or by transfer. 

 
We divided the responding hospitals into three categories of readiness to treat acute stroke 
according to the presence of the five essential elements. Hospitals were categorized as: 
 

 not ready to treat acute if they reported not having a CT scan available 24/7, 
 near-ready to treat acute stroke if they reported having a CT scan available 24/7 and 

could complete at least one of the four additional processes within the specified time 
frame; and 

 ready to treat acute stroke if all five elements were present. 
 
We used hospital discharge data for ICD-9 CM codes 433 - 437 (cerebrovascular disease, 
excluding hemorrhage and late effects) from 1999 to 2003 and 2007 to 2011 from the NE DHHS 
to calculate a stable estimate of the average annual number of stroke patients eligible for 
treatment with t-PA during the five years prior to the 2006 baseline assessment and the 2012 
reassessment. We used these five-year annual averages and the reported number of times a 
hospital administered t-PA in the previous year to estimate the percentage of acute ischemic 
stroke patients treated with t-PA within each of Nebraska’s six Health Planning Regions. 

POPULATION	STUDIED	
 
Since 2006, 65 hospitals in Nebraska have been designated as Critical Access Hospitals (CAHs), 
which by law are licensed for 25 or fewer beds. In addition to these 65 CAHs, 21 hospitals 
licensed for 47 – 627 beds (non-CAHs) provide treatment for acute stroke patients.16 (Figure 1). 
The U.S. Census Bureau estimates the 2012 population of Nebraska as 1,855,525.17 Of the 93 
counties in Nebraska, 35 are considered frontier; this term designates a county that has a 
population density of 6 or fewer persons per square mile.18 Approximately 5% (91,608) of 
Nebraskans live in these 35 frontier counties. Nearly one-third of Nebraskans are expected to 
seek initial emergency care in a CAH if they experience signs and symptoms of stroke. 

RESULTS	
 
We received completed surveys from 81 (94%) of the 86 hospitals—five CAHs, one of which is 
located in a frontier county, did not respond to the survey. The number of responding hospitals 
reported in the results may be less than 81 because all respondents did not answer every item. 
Responses are presented descriptively as numbers and percentages of the responding hospitals. 
“Don’t know” responses were considered valid answers. We report the results of the survey in 
sections: (1) progress made since 2006 in the treatment of acute stroke in Nebraska hospitals 
consistent with ASA2 and BAC guidelines,10 (2) current barriers to administering thrombolytic 
therapy, (3) factors that may have influenced changes in treatment of acute stroke since 2006, 
and (4) current support for a statewide system of stroke care. We report aggregate data from the 
2006 baseline assessment6 for comparison and summarize key findings and progress in the text.
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Progress in the Treatment of Acute Stroke: Is Care Consistent with Guidelines? 

Emergency Medical Services (EMS) 
 
Because the benefit from thrombolytic therapy is time dependent,3 the goals of prehospital EMS 
are rapid evaluation, stabilization, and notification and transport to a hospital with an appropriate 
level of care.2, 11, 13 Consequently, EMS should assign a high priority to calls for patients with 
suspected stroke and use prehospital stroke assessments such as the Los Angeles Prehospital 
Stroke Screen or the Cincinnati Prehospital Stroke Scale to inform the receiving hospital as to 
whether a patient’s symptoms are consistent with acute stroke.13 Results regarding the role of 
EMS in the treatment of acute stroke in Nebraska hospitals are summarized in Table 1.  

Key	findings	regarding	the	role	of	EMS	in	treatment	of	acute	stroke	
 Of the 79 reporting hospitals, 64 (81%) agreed that the majority of patients with signs and 

symptoms of stroke were transported to the ED by EMS. 
 Of the 75 reporting hospitals, 72 (96%) agreed that the ED prepares for arrival of patients 

with suspected stroke when notified by EMS. 
 Of the 78 reporting hospitals, 14 (18%) agreed that they have written documentation of 

the role of EMS in transport and evaluation of patients with suspected stroke.  
 Non-CAH hospitals were more likely than CAHs to agree that they participate with EMS 

in continuing education and that EMS personnel had attended a continuing education 
program offered by NSAC.  

 Of the 29 hospitals that provided information in 2012 about assessment scales, 26 (90%) 
reported that EMS used the Cincinnati Stroke Scale, and 2 (7%) reported that EMS used 
the Los Angeles Pre-hospital Screen. (Not reported in Table 1). 

 Of the 81 hospitals reporting in 2012, 30 (37%) did not know if EMS used a standardized 
assessment scale to evaluate patients with suspected stroke. This finding is similar to 
2006,6 when 40% of reporting hospitals did not know whether EMS used a standardized 
assessment scale. (Not reported in Table 1). 

Progress regarding	the	role	of	EMS	in	treatment	of	acute	stroke	
 The proportion of hospitals that reported that EMS used a standardized assessment scale 

increased from 21% in 2006 to 44% in 2012.  
 

 

Frontier CAH: “We do not participate in any education with County Ambulance Service.” 
 
Non-Frontier CAH: “Have never done education with EMS.” 
 
Non-Frontier CAH: “We can transfer within the time window to a stroke center. We have had 
conversations with EMS to use a standardized assessment scale to evaluate patients with signs 
and symptoms of acute stroke; our goal is to implement an assessment scale. They have 
familiarity with the Cincinnati Stroke Scale.” 
 
Non-CAH (not a Primary Stroke Center): “Our ED physicians would strongly agree that EMS 
education should be coordinated at the state level to ensure adequate knowledge about 
guidelines for treatment of acute stroke.” 
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Table 1. Role of Emergency Medical Services (EMS) in Treatment of Acute Stroke in Nebraska 
Hospitals, 2006 and 2012 

Survey Items 

2012 2006 

Non-CAH
n = 20 (%)

CAH 
(Non-

frontier) 
n varies 

39 - 44 (%) 

CAH 
(Frontier)
n varies 

13 - 16 (%)

All 
Hospitals 
n varies 

72 - 80 (%) 

All 
Hospitals 
n = 80 (%) 

Agree that most patients with signs and 
symptom of stroke were transported to the 
Emergency Department by EMS 

11 (55) 37 (86) 16 (100) 64 (81) 65 (81) 

Agree that EMS assign a high priority to 
calls for patients with signs and symptoms 
of stroke 

19 (95) 19 (43) 11 (69) 49 (61) 52 (65) 

Agree that EMS notify the ED when 
transporting a patient with signs and 
symptoms of stroke 

20 (100) 41 (93) 12 (75) 73 (91) 74 (91) 

Agree that the ED prepares for arrival of 
patients with signs and symptoms of stroke 
when notified by EMS 

20 (100) 40 (95) 12 (92) 72 (96) 70 (86) 

Agree that EMS use a standardized 
assessment scale to evaluate patients with 
signs and symptoms of stroke 

17 (85) 14 (32) 4 (25) 35 (44) 17 (21) 

Agree that they have written 
documentation of EMS role in transport 
and evaluation of patients with signs and 
symptoms of stroke 

9 (45) 3 (7) 2 (13) 14 (18) 14 (17) 

Agree that hospital participates with EMS 
in continuing education at least annually 

13 (65) 4 (10) 0 (0) 17 (23) 14 (17) 

Agree that EMS personnel who transport 
patients previously attended a continuing 
education program  about acute stroke 
offered by the Nebraska Stroke Advisory 
Council 

7 (35) 2 (5) 0 (0) 9 (11) NA 

CAH, Critical Access Hospital; NA, Not applicable because item was not included in 2006 baseline 
assessment. 
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Emergency Department (ED) 
 
Hospital EDs must develop efficient processes to receive, identify, evaluate, treat and/or refer 
patients with suspected stroke. The goal is to complete the evaluation and initiate thrombolytic 
therapy for appropriate patients within 60 minutes of arrival.13 Exclusion criteria for treatment 
with t-PA were determined in the clinical trial of the drug conducted by the National Institute of 
Neurological Disorders and Stroke (NINDS) that was published in 1995.19 Updated guidelines 
for treatment with t-PA, including inclusion and exclusion criteria, were developed by the ASA 
and published in January 2013.13 Results regarding the role of the ED in the treatment of acute 
stroke in Nebraska hospitals are summarized in Table 2, results regarding the frequency of 
administration of t-PA are summarized in Table 3, and Table 4 compares the administration of t-
PA in non-CAHS by Primary Stroke Center status. 

Key	findings	regarding	the	role	of	the	ED	in	treatment	of	acute	stroke	
 Of the 81 reporting hospitals, 73 (90%) reported having written protocols to treat acute 

stroke and to administer IV t-PA.  
 Of the 81 reporting hospitals, 37 (46%) agreed that ED physicians always followed the 

NINDS Guidelines to determine appropriateness for treatment with IV t-PA. 
 Of the 81 reporting hospitals, 49 (60%) reported administering IV t-PA at least once in 

the past year.  
 Of those 49 hospitals that had administered t-PA in 2012, 30 (61%) reported that ED 

physicians always followed the NINDS Guidelines. This result is similar to the 2006 
baseline assessment when 21 of 35 (60%) hospitals that had given t-PA reported that 
physicians always followed the guidelines.  

 The number of times that non-CAH hospitals reported giving intra-arterial t-PA 
decreased from 2006 to 2012—three hospitals reported giving intra-arterial t-PA 32 times 
in 2006, and two hospitals reported giving it 5 times in 2012.  

 The 11 Primary Stroke Centers accounted for 57% (118/207) of the total times t-PA was 
administered by 81 Nebraska hospitals in 2012. Among the 21 non-CAHs, the 11 
Certified Primary Stroke Centers administered t-PA approximately 4.5 times as often as 
did the 10 hospitals that were not certified.  

Progress	regarding	the	role	of	the	ED	in	treatment	of	acute	stroke	
 The proportion of hospitals that reported being able to initiate evaluation of a patient with 

suspected stroke within 15 minutes on a 24/7 basis increased from 20% in 2006 to 56% in 
2012. 

 The proportion of hospitals that reported having written protocols in the ED for the 
treatment of acute stroke increased from 64% in 2006 to 90% in 2012. 

 The proportion of hospitals that reported having written protocols to administer t-PA 
increased from 54% in 2006 to 88% in 2012. 

 The proportion of hospitals that had administered t-PA at least once in the previous year 
increased from 43% in 2006 to 60% in 2012. 

 The frequency of administration of t-PA by non-frontier CAHs increased from 20 times 
in 2006 to 49 times in 2012.  
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Table 2. Use of Protocols and Administration of Alteplase (t-PA) in the Emergency 
Department in Nebraska Hospitals, 2006 and 2012 

 

 2012 2006 

Survey Items 
 Non-CAH 
n = 21 (%) 

CAH 
(Non-

frontier) 
n = 44 (%) 

CAH 
(Frontier) 
n = 16 (%) 

All 
Hospitals 
n = 81 (%) 

All 
Hospitals 
n = 33 (%) 

Physician or mid-level provider 
initiates evaluation of patient with 
suspected stroke within 15 min. 
24/7 

19 (91) 20 (46) 6 (38) 45 (56) 16 (20) 

Have written protocols to treat 
acute stroke 
 

21 (100) 39 (89) 13 (81) 73 (90) 52 (64) 

ED physicians always follow 
NINDS Guidelines 

16 (76) 16 (36) 5 (31) 37 (46) 27 (34) 

Have written protocols to 
administer IV t-PA 
 

21 (100) 37 (84) 13 (81) 71 (88) 44 (54) 

Have given IV t-PA at least once 
in past year 
 

19 (91) 20 (46) 10 (63) 49 (60) 35 (43) 

49 hospitals reported 
administering t-PA at least 
once in in 2012; 35 did so in 
2006 

Non-CAH 
n = 19 (%) 

CAH 
(Non-

frontier) 
n = 20 

CAH 
(Frontier) 

n = 10 

All 
Hospitals 

n = 49 

All 
Hospitals 

n = 35 

ED physicians always follow 
NINDS Guidelines 

14 (74) 11 (55) 5 (50) 30 (61) 21 (60) 

CAH, Critical Access Hospital; t-PA, tissue plasminogen activator; 24/7, 24 hours a day,  7 days a week 



10 
 

Table 3. Frequency of Administration of Alteplase (t-PA) in the Emergency Department in Nebraska 
Hospitals, 2006 and 2012 

Survey Items 

Non-CAH 
CAH 

(Non-frontier) 
CAH 

(Frontier) 
All 

Hospitals 
2006 

n = 18 
2012 

n = 21 
2006  

n = 46 
2012 

n = 44 
2006  

n = 17 
2012  

n = 16 
2006  

n = 81 
2012  

n = 81  

Total times t-PA 
given in past year 

162 144 20 49 10 14 192 207 

Range of times 
t-PA given in past 
year 

0 - 31 0 - 28 0 - 3 0 - 6 0 - 4 0 - 2 0 - 31 0-28 

Total times IV t-PA 
given in past year 

130 139 20 49 10 14 160 202 

Total times IA t-PA 
given in past year 

32 5 0 0 0 0 32 5 

CAH, Critical Access Hospital; t-PA, tissue plasminogen activator; IV, Intra-venous; IA, Intra-arterial 
 

Table 4. Frequency of Administration of Alteplase (t-PA) in the Emergency Department in Nebraska 
Hospitals, 2012—Comparison by Primary Stroke Center Status 

Survey Items 

Non-CAH 
Certified Primary Stroke 

Center 
n = 11  

Non-CAH  
Not a Certified Primary 

Stroke Center 
n = 10  

Mean times t-PA given in past year 
(standard deviation)* 

10.7 (8.1) 2.6 (2.3) 

Total times t-PA given in past year 118 26 

Range of times 
t-PA given in past year 

2 - 28 0 - 6 

Total times IV t-PA given in past year 113 26 

Total times IA t-PA given in past year 5 0 

t-PA, tissue plasminogen activator; IV, Intra-venous; IA, Intra-arterial 
* Statistically significant difference between non-CAHs that are Certified Primary Stroke Centers and those 
that are not using Independent Samples t-Test, p = .008. 

 
 
 
Frontier CAH: “We do not stock t-PA; we are a small CAH - our goal is to transport all stroke 
patients ASAP.” 
 
Frontier CAH: “Location is a barrier in providing or administering t-PA - air transfer time is 
greater than 2 hours.” 
 
Non-Frontier CAH: “Physicians consult with a neurologist and follow NINDS guidelines when 
deciding if patients are appropriate for t-PA.” 
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Non-Frontier CAH: “We do not have separate protocols for ischemic and hemorrhagic strokes.” 
 
Non-Frontier CAH: “We do have the stroke protocol with t-PA - otherwise, nothing formal has 
been done with a stroke program. Do not have a protocol for hemorrhage.” 
 

Non-Frontier CAH: “We do not stock t-PA in house; all stroke patients are transferred 
immediately. Our physicians recognize our limitations and facilitate transfer to a Primary Stroke 
Center immediately. They consult with accepting physicians/specialists immediately. We can 
quickly get a patient stabilized and transferred to the appropriate accepting hospital.” 
 
Non-CAH (not a Primary Stroke Center): “We have recently begun our quest for PSC cert. & since 
then there has been rapid progress in our preparations.” 
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Acute	Stroke	Team		
 
Formal designation of an acute stroke team is a key structure needed to deliver the time 
dependent treatment of t-PA for acute ischemic stroke. The ASA has developed recommended 
criteria for acute stroke teams.10 Of the 81 responding hospitals, 17 (21%) reported having an 
organized acute stroke team. Of these 17 acute stroke teams, 14 (82%) were located in non-
CAHs, 2 (12%) were located in non-frontier CAHs, and 1 (6%) was located in a frontier CAH. 
Results regarding the criteria met by these 17 hospitals with acute stroke teams are summarized 
in Table 5.  

Key	findings	regarding	criteria	met	by	17	acute	stroke	teams	
 Of the recommended criteria, acute stroke teams in non-CAHs were most likely to 

document acute stroke protocols (100%), track the type of treatment provided (100%), 
and track patient outcomes (100%). 

 Of the recommended criteria, acute stroke teams in non-CAHs were least likely to have 
administrative support including a budget to support the team (43%) and call pay for 
team members (7%).  

 The coordinator of the acute stroke team varied within the 17 hospitals: 10 were 
coordinated by a registered nurse, 4 by a physician board certified in emergency 
medicine, and 2 by a physician board certified in family practice. (Not reported in Table 
5). 

Progress	regarding	acute	stroke	teams	in	treatment	of	acute	stroke	
 The proportion of hospitals that reported having an acute stroke team increased from 2% 

in 2006 to 21% in 2012.  
 The proportion of non-CAHs that reported having an acute stroke team increased from 

11% in 2006 to 67% in 2012.  

 
 
Non-CAH (Not a Primary Stroke Center): “Hard to justify a full time staff member for Stroke 
Coordinator with low stroke volumes. GWTG time consuming.” 
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Table 5. Criteria Met by 17 Organized Acute Stroke Teams in Nebraska Hospitals, 2012 

Survey Items  

 
Non-CAH 

Teams 
n = 14 (%) 

CAH 
(Non-

Frontier) 
Teams 

n = 2 (%) 

CAH 
(Frontier) 

Teams 
n = 1 (%) 

All 
Hospital 
Teams 

n = 17 (%) 

Available 24/7 13 (93) 2 (100) 1 (100) 16 (94) 

At bedside within 15 minutes 13 (93) 2 (100) 0 (0) 15 (88) 

Document team staffing 11 (79) 1 (50) 1 (100) 13 (76) 

Document acute stroke protocols 14 (100) 1 (50) 1 (100) 16 (94) 

Require stroke specific continuing 
education 

12 (86) 0 (0) 0 (0) 12 (71) 

Advise outside hospitals about acute 
stroke 

13 (93) 1 (50) 0 (0) 14 (82) 

Database used for the following     

Track type of treatment  14 (100) 1 (50) 0 (0) 15 (82) 

Track response time  13 (93) 0 (0) 0 (0) 13 (76) 

Track patient outcomes  14 (100) 0 (0) 0 (0) 14 (82) 

Track patient diagnoses  11 (79) 0 (0) 0 (0) 11 (65) 

Conduct stroke related QI 13 (93) 0 (0) 0 (0) 13 (76) 

Administrative support for acute 
stroke team 

    

Written statement of support from 
administration 

10 (71) 0 (0) 0 (0) 10 (59) 

Organizational chart  9 (64) 0 (0) 0 (0) 9 (53) 

Budget to support team 6 (43) 0 (0) 0 (0) 6 (35) 

Call pay for team members 1 (7) 1 (50) 0 (0) 2 (17) 

CAH, Critical Access Hospital; 24/7, 24 hours a day, 7 days a week; QI, Quality Improvement 
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Neuroimaging	and	Laboratory	Services	
 
The availability of imaging studies is essential to determine an accurate and timely diagnosis for 
patients with acute stroke10 because t-PA is contraindicated for treatment of hemorrhagic 
stroke.19 Of all strokes, 87% are ischemic, 10% are intracerebral hemorrhage, and the remaining 
3% are subarachnoid hemorrhage.20 Timely diagnosis and treatment of acute stroke also requires 
the availability of standard laboratory services and the ability to complete an electrocardiogram 
and chest x-ray within 45 minutes of being ordered on a 24/7 basis.10  Results regarding the role 
of neuroimaging in the treatment of acute stroke are summarized in Table 6, and results 
regarding laboratory Services, electrocardiogram (ECG), and chest x-ray are reported in Table 7.   

Key	findings	regarding	neuroimaging	and	laboratory	services	in	treatment	of	acute	
stroke	

 Of the 81 reporting hospitals, 100% agreed that they were able to complete a CT scan on 
a 24/7 basis. However, only 67 (83%) reported being able to do so within 25 minutes of 
the order.  

 Of the 81 hospitals reporting in 2012, 30 (37%) reported being able to report the results 
of the CT scan within 20 minutes. This result is similar to the finding in 2006 that 25 
(31%) hospitals could report the results of a CT scan within 20 minutes.  

 Of the 81 reporting hospitals, 1 (5%) non-CAH, 37 (84%) non-frontier CAHs and 13 
(81%) frontier CAHs reported that CT scans were read only by teleradiology.  

 Of the 81 reporting hospitals, 73 (90%) were able to provide standard laboratory services, 
76 (94%) were able to provide an ECG, and 74 (91%) were able to provide a chest x-ray 
within 45 minutes on a 24/7 basis. 

Progress	regarding	neuroimaging	and	laboratory	services	in	treatment	of	acute	stroke	
 The proportion of hospitals that reported having a CT scan available 24/7 increased from 

75% in 2006 to 100% in 2012. 
 The proportion of hospitals able to complete a CT scan within 25 minutes of the order 

increased from 54% in 2006 to 83% in 2012. 
 

 
Frontier CAH: “CT can be done but not read on site. We stabilize and ship patients with stroke.”  
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Table 6. Neuroimaging in Acute Stroke Treatment in Nebraska Hospitals, 2006 and 2012 

Survey Items 

2012 2006 

 Non-CAH 
n = 21 (%) 

CAH 
(Non-

frontier) 
n = 44 (%) 

CAH 
(Frontier) 
n = 16 (%) 

All 
Hospitals 
n = 81 (%) 

All 
Hospitals 
n = 81 (%) 

CT scan available 24/7 21 (100) 44 (100) 16 (100) 81 (100) 61 (75) 

Perform CT scan within 25 minutes of 
order 

20 (95) 33 (75) 14 (88) 67 (83) 44 (54) 

Report results of CT scan within 20 
minutes 

15 (71) 12 (27) 3 (19) 30 (37) 25 (31) 

CT scan read ONLY by teleradiology 1 (5) 37 (84) 13 (81) 51 (63) 36 (44) 

CAH, Critical Access Hospital, CT, Computed Tomographic; 24/7, 24 hours a day, 7 days a week 

 

Table 7. Laboratory Services, Electrocardiogram, and Chest X-ray  in Acute Stroke Treatment  in 
Nebraska Hospitals, 2006 and 2012 

Survey Items 

2012 2006 

 Non-CAH 
n = 21 (%) 

CAH 
(Non-

frontier) 
n = 44 (%) 

CAH 
(Frontier) 
n =16 (%) 

All 
Hospitals 
n = 81 (%) 

All 
Hospitals 
n = 81 (%) 

Able to provide standard laboratory 
services within 45 min. 24/7 

20 (95) 39 (89) 14 (88) 73 (90) 74 (91) 

Pregnancy Test 24/7 (not required to 
complete within 45 min.) 

20 (95) 41 (93) 13 (81) 74 (91) NA 

Drug Toxicology 17 (81) 35 (78) 15 (94) 67 (83) NA 

HIV Testing 15 (71) 16 (36) 6 (38) 37 (46) NA 

Able to provide electrocardiogram 
within 45 min. 24/7 

20 (95) 41 (93) 15 (94) 76 (94) 77 (95) 

Able to perform and obtain results 
from chest X-ray with 45 min. 24/7 

20 (95) 39 (89) 15 (94) 74 (91) 74 (91) 

CAH, Critical Access Hospital; 24/7, 24 hours a day, 7 days a week; NA, Not applicable because item 
was not included in 2006 baseline assessment. 
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Neurosurgical	Services		
 
Certain patients with acute stroke will require neurosurgical procedures that are intended to 
improve survival and functional outcomes. However, due to the limited availability of 
neurosurgeons, a Primary Stroke Center is required to have neurosurgical procedures available 
within two hours either within the hospital or by transfer.10 As of Spring 2013, 94 neurologists 
were located in 10 Nebraska counties, and 26 adult neurosurgeons were located in 5 counties 
(Figure 2). Results regarding the role of neurosurgical services in treatment of acute stroke are 
summarized in Table 8.  

Key	findings	regarding	neurosurgical	services	in	treatment	of	acute	stroke	
 Of the 81 reporting hospitals, 73 (90%) reported that neurosurgical services were 

available within 2 hours; 13 (16%) reported that these services were available within their 
hospital and 60 (74%) indicated that these services were available by transfer.  

 Of the 21 reporting non-CAHs, 8 (38%) reported being able to administer intra-arterial t-
PA. However, only 2 (10%) reported actually doing so within the previous year.   

 The number of non-CAHs reporting that neurosurgical services were available within 
their hospital decreased from 15 in 2006 to 13 in 2012.  

Progress	regarding	neurosurgical	services	in	treatment	of	acute	stroke	
 The proportion of hospitals reporting that neurosurgical services were available within 

two hours by transfer increased from 69% in 2006 to 74% in 2012. 
 The number of neurologists in the state increased from 72 in 2005 to 94 in 2013, and the 

number of neurosurgeons increased from 20 in 2005 to 26 in 2013.  
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Table 8. Neurosurgical Services in Acute Stroke Treatment  in Nebraska Hospitals, 2006 and 2012 

 

2012 2006 

 Non-CAH 
n = 21 (%) 

CAH 
(Non-

frontier) 
n = 44 (%) 

CAH 
(Frontier) 
n =16 (%) 

All 
Hospitals 
n = 81 (%) 

All 
Hospitals 

n = 81 
(%) 

Neurosurgical Services available 
within 2 hours 

21 (100) 40 (91) 12 (75) 73 (90) 71 (88) 

In my hospital 13 (62) 0 (0) 0 (0) 13 (16) 15 (19) 

By transfer 8 (38) 40 (91) 12 (75) 60 (74) 56 (69) 

Neurosurgical procedures performed      

Intra-arterial t-PA 8 (38) 0 (0) 0 (0) 8 (10) 3 (4) 

Carotid endarterectomy 15 (71) 0 (0) 0 (0) 15 (19) NA 

Aneurysm clipping 7 (33) 0 (0) 0 (0) 7 (9) NA 

Aneurysm coiling 3 (14) 0 (0) 0 (0) 3 (4) NA 

Extracranial stenting 8 (38) 0 (0) 0 (0) 8 (10) NA 

Intracranial stenting 4 (19) 0 (0) 0 (0) 4 (5) NA 

Intracarotid stenting 7 (33) 0 (0) 0 (0) 7 (9) NA 

Intracarotid balloon angioplasty 5 (24) 0 (0) 0 (0) 5 (6) NA 

Intracranial balloon angioplasty 4 (19) 0 (0) 0 (0) 4 (5) NA 

Treatment of vasospasm 
(transcatheter) 

4 (19) 0 (0) 0 (0) 4 (5) NA 

CAH, Critical Access Hospital; t-PA, tissue plasminogen activator; NA, Not applicable because item was 
not included in 2006 baseline assessment. 
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Inpatient	Care	in	a	Stroke	Unit	
  
Hospitals that provide acute care to patients with stroke beyond initial evaluation and treatment 
should provide care in a stroke unit. A stroke unit refers to a specific group of beds, staff, and 
protocols used for the care of patients with acute stroke. The healthcare professionals staffing the 
unit should have training and expertise in the care of patients with cerebrovascular disease and 
the process of care should include those criteria summarized in Table 9. Patients with stroke who 
are cared for in stroke units have a decreased risk of death, decreased length of stay, and 
increased likelihood of returning home compared with patients who are cared for in regular 
medical units.10 The findings in Table 9 are not directly comparable to the findings regarding 
inpatient care reported in the 2006 baseline assessment because the 2006 survey instrument 
defined care beyond initial evaluation and treatment as including subacute and rehabilitation. 
The 2012 instrument specifically defined care beyond initial evaluation and treatment as limited 
to the acute phase and did not include subacute and rehabilitation care.  

Key	findings	regarding	inpatient	care	in	a	stroke	unit	
 Of the 81 reporting hospitals, 38 (47%) reported providing acute care to patients with 

stroke beyond initial evaluation and treatment, and 19 (50%) of these 38 hospitals were 
non-CAHs.  

 Of the 19 non-CAHs providing acute care to patients with stroke beyond initial 
evaluation and treatment, 13 (68%) were organized as stroke units. 

 Of the 19 non-CAHs, providing acute care to patients with stroke beyond initial 
evaluation and treatment, 16 (84%) met all additional criteria for acute inpatient care of 
patients with stroke other than being organized as a stroke unit.  

 Of the 19 non-CAHs providing acute care to patients with stroke beyond initial 
evaluation and treatment, 16 (84%) had stroke programs directed by a physician with 
expertise in cerebrovascular diseases. 

 Of the 19 CAHs providing acute care to patients with stroke beyond initial evaluation and 
treatment, none were organized as a stroke unit. 

 Of the 19 CAHS providing acute care to patients with stroke beyond initial evaluation 
and treatment, 1 (5%) non-frontier CAH had a stroke program directed by a physician 
with expertise in cerebrovascular diseases. 
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Table 9. Inpatient Acute Stroke Treatment  Provided by Nebraska Hospitals, 2012 

 Non-CAH 
n = 21 (%) 

CAH 
(Non-

frontier) 
n = 44 (%) 

CAH 
(Frontier) 
n =16 (%) 

All 
Hospitals 
n = 81 (%) 

Provide inpatient care processes beyond 
initial evaluation and emergency treatment

19 (91) 16 (36) 3 (19) 38 (47) 

Inpatient Care Processes  
(38 hospitals provide care beyond 
initial evaluation and emergency 
treatment) 

Non-CAH 
n = 19 (%) 

CAH 
(Non-

frontier) 
n = 16 (%) 

CAH 
(Frontier) 
n = 3 (%) 

All 
Hospitals 
n = 38 (%) 

Continuous, noninvasive monitoring of 
blood pressure 

19 (100) 16 (100) 3 (100) 38 (100) 

Continuous multichannel telemetry 18 (95) 15 (94) 3 (100) 36 (95) 

Arterial catheterization 17 (89) 4 (25) 1 (33) 22 (58) 

Admission criteria  18 (95) 14 (88) 2 (67) 34 (89) 

Serial neurological assessment by nursing 19 (100) 14 (88) 3 (100) 36 (95) 

Use NIH Stroke Scale 19 (100) 13 (81) 3 (100) 35 (92) 

Protocol to detect and communicate 
change in status 

19 (100) 14 (88) 2 (67) 35 (92) 

Assess for rehabilitation potential 19 (100) 14 (88) 3 (100) 36 (95) 

Early initiation of basic rehabilitation 19 (100) 16 (100) 3 (100) 38 (100) 

Discharge criteria  17 (89) 12 (75) 2 (67) 31 (82) 

Collect outcome data 18 (95) 5 (31) 1 (33) 24 (63) 

Track patient census 17 (89) 10 (63) 2 (67) 29 (76) 

Stroke unit 13 (68) 0 (0) 0 (0) 13 (33) 

Stroke program directed by physician with 
expertise in cerebrovascular disease 

16 (84) 1 (7) 0 (0) 17 (46) 

CAH, Critical Access Hospital 
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Educational	Programs	and	Quality	Improvement		
 
Due to the rapid changes in treatment of cerebrovascular disease, the ASA recommends that the 
professional staff at Primary Stroke Centers receive at least 8 hours of continuing education 
annually. Primary Stroke Centers are also required to provide two annual programs to educate 
the public about stroke prevention, recognition of stroke signs and symptoms as a medical 
emergency, and the availability of acute treatment for ischemic stroke (IV t-PA). Primary Stroke 
Centers should also use a database or registry to collect, review, and benchmark data for quality 
improvement purposes. Quality improvement is best achieved by using a monitoring program 
such as Get with the Guidelines—Stroke or the Paul Coverdell National Acute Stroke Registry.10 
Results regarding educational programs and quality improvement are summarized in Table 10.  

Key	findings	regarding	educational	programs	and	quality	improvement	
 Of the 81 responding hospitals, 48 (59%) reported that nurses and 24 (30%) reported that 

ED physicians participated in some continuing education related to cerebrovascular 
disease.  

 Of the 81 responding hospitals, 25 (31%) provided education to the public about stroke 
including prevention, stroke as a medical emergency, and the availability of treatment for 
acute stroke. In comparison, 39 (48%) hospitals reported providing public education 
about stroke as a medical emergency in 2006. In 2006, this survey item did not include 
reference to education about the availability of treatment for acute stroke. Thus, these 
items are not directly comparable. It is possible that including the need to educate the 
public about the availability of treatment for acute stroke resulted in the 17% decrease in 
this item in 2012 as compared to 2006.  

 Of the 81 responding hospitals, 36 (44%) conducted at least one stroke-related quality 
improvement project in the past year. CAHs were more likely to have used resources 
from NSAC and non-CAHs were more likely to have used Get with the Guidelines—
Stroke to conduct quality improvement. 

  Of the 81 responding hospitals, 26 (32%) reported using a database or registry to assess 
stroke-related patient outcomes. This response varied from 86% of the non-CAHs to 11% 
of the non-frontier CAHs. 

 
Progress	regarding	educational	programs	and	quality	improvement	

 The proportion of hospitals reporting that they had conducted as least one stroke-related 
quality improvement project increased from 18% in 2006 to 44% in 2012. 

 The proportion of hospitals reporting that they use a database or registry to assess stroke-
related outcomes increased from 22% in 2006 to 32% in 2012.  
 

Non-frontier CAH: “Although, we have not conducted a formal stroke QI project, we have 
reviewed the information from the Nebraska Stroke Advisory Council.” 
 
Non-frontier CAH: “There is a lack of use of NIH Stroke Scale, even after physicians were 
educated. Dictation by physicians lacks definitive documentation of stroke work-up or CT to look 
for other reasons for weakness or disorientation. We are currently focusing on building 
documentation for physicians in our computer system.” 
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Table 10. Education and  Acute Stroke Treatment  in Nebraska Hospitals, 2006 and 2012 

 

2012 2006 

 Non-CAH 
n = 21 (%) 

CAH 
(Non-

frontier) 
n = 44 (%) 

CAH 
(Frontier) 
n =16 (%) 

All 
Hospitals 
n = 81 (%) 

All 
Hospitals 

n = 81 
(%) 

Participate in continuing education 
related to cerebrovascular disease 

     

ED Physicians  14 (67) 8 (18) 2 (13) 24 (30) NA 

Non-ED Physicians 7 (33) 4 (9) 2 (13) 13 (16) NA 

Midlevel Providers 12 (57) 7 (16) 2 (13) 19 (23) NA 

Nurses 18 (86) 22 (50) 8 (50) 48 (59) NA 

Provide education to  public about 
stroke prevention, stroke as medical 
emergency, availability of acute 
treatment (e.g. IV t-PA)* 

14 (67) 8 (18) 3 (19) 25 (31) 39 (48) 

Provide stroke-related continuing 
education to peers 

11 (52) 5 (11) 2 (13) 18 (22) NA 

Conducted at least one stroke-
related quality improvement project 
in past year 

18 (86) 17 (39) 1 (6) 36 (44) 14 (18) 

Used Get with the Guidelines-
Stroke  

14 (67) 5 (11) 0 (0) 19 (23) NA 

Used resources from Nebraska 
Stroke Advisory Council 

6 (29) 13 (30) 1 (6) 20 (25) NA 

Use database or registry to:      

Track number of acute stroke 
patients treated 

18 (86) 9 (21) 5 (31) 32 (40) 25 (31) 

Track type of stroke treated 18 (86) 8 (18) 3 (19) 29 (36) 20 (25) 

Track type of treatments provided 18 (86) 6 (14) 4 (25) 28 (35) 20 (25) 

Track time required to provide 
treatment 

17 (81) 6 (14) 4 (25) 27 (33) 20 (25) 

Assess outcomes 18 (86) 5 (11) 3 (19) 26 (32) 18 (22) 

CAH, Critical Access Hospital; t-PA, tissue plasminogen activator; NA, Not applicable because item was 
not included in 2006 baseline assessment. 
*This item is not directly comparable to the item used in the 2006 baseline assessment. In 2006, we did 
not include reference to educating the public about the availability of treatment for acute stroke such as IV 
t-PA. 
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Readiness	to	Treat	Acute	Stroke	
 
In Table 11, we report the prevalence of the five essential elements of care needed to rapidly 
diagnose ischemic stroke and provide follow up care, and we categorize hospitals by readiness. 
These findings are reported by hospital type—non-CAH, CAH (non-frontier), and CAH 
(frontier)—and for the aggregate of all responding hospitals.  

Progress	regarding	readiness	to	treat	acute	stroke		
The prevalence of all five elements of readiness increased from 2006 to 2012: 

 the availability of a CT scan on a  24/7 basis increased from 75% to 100%, 
 the use of written protocols to administer t-PA increased from 54% to 90%, 
 the ability to complete a CT scan within 25 minutes of being ordered increased from 54% 

to 83%, 
 the ability to obtain a report of the results of the CT scan within 20 minutes increased 

from 31% to 37%, and 
 the ability to obtain neurosurgical services within two hours either on site or by transfer 

increased from 88% to 90%.  
  
The prevalence of being ready and  near-ready to treat acute stroke also increased from 2006 to 
2012:  

 the proportion of hospitals that were ready to treat acute stroke increased from 21% to 
30% and 

 the proportion of hospitals that were  near-ready to treat acute stroke increased from 54% 
to 70%.  

 
Finally, in 2006, 25% of hospitals were not ready—did not have a CT scan available 24/7. In 
2012, all hospitals reported having a CT scan available 24/7 and so, all were either ready or  
near-ready.   
 
The prevalence of readiness varied by hospital size in 2006 and 2012:   

 50% of non-CAH hospitals were ready in 2006, and 67% were ready in 2012; 
 11% of non-frontier CAHs were ready in 2006, and 18% were ready in 2012; 
 18% of frontier CAHs were ready in 2006, and 13% were ready in 2012.  
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Table 11. Readiness of Nebraska Hospitals to Treat Acute Stroke, 2006 and 2012 
Non-CAH CAH (Non-frontier) CAH (Frontier) All Hospitals 

2006 
n = 18 (%) 

2012 
n = 21 (%) 

2006  
n = 46 (%) 

2012 
n = 44 (%) 

2006  
n = 17 (%) 

2012  
n = 16 (%) 

2006  
n = 81 (%) 

2012  
n = 81 (%) 

Elements of Readiness          

CT scan available 24/7 18 (100) 21 (100) 35 (76) 44 (100) 8 (47) 16 (100) 61 (75) 81 (100) 

Use written protocol for 
administration of IV t-PA 17 (94) 21 (100) 18 (39) 39(89) 9 (53) 13 (81) 44 (54) 73(90) 

Perform CT scan within 25 
minutes of order 14 (78) 20 (95) 24 (52) 33 (75) 6 (35) 14 (88) 44 (54) 67 (83) 

Report results of CT scan 
within 20 minutes 10 (56) 15 (71) 11 (24) 12 (27) 4 (24) 3 (19) 25 (31) 30 (37) 

Neurosurgical care available 
within 2 hours (on site or 
transfer) 18 (100) 21 (100) 42 (91) 40 (91) 11 (65) 12 (75) 71 (88) 73 (90) 

Readiness Level         
Not Ready (CT scan not 
available 24/7) 0 (0) 0 (0) 11 (24) 0 (0) 9 (53) 0 (0) 20 (25) 0 (0) 

  Near-ready (CT 24/7, 1 
process in place) 0 (0) 0 (0) 6 (13) 3 (7) 1 (6) 2 (13) 7 (9) 5 (6) 

  Near-ready (CT 24/7, 2 
processes in place) 4 (22) 0 (0) 12 (26) 10 (23) 3 (18) 4 (25) 19 (23) 14 (17) 

  Near-ready (CT 24/7, 3 
processes in place) 5 (28) 7 (33) 12 (26) 23 (52) 1 (6) 8 (50) 18 (22) 38 (47) 

Ready (CT 24/7, 4 processes 
in place) 9 (50) 14 (67) 5 (11) 8 (18) 3 (18) 2 (13) 17 (21) 24 (30) 

CAH, Critical Access Hospital; CT, Computed Tomographic; 24/7, 24 hours a day, 7 days a week; IV, intravenous; t-PA, tissue plasminogen 
activator 
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Percent of Ischemic 
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Sources of data: Reassessment of Acute Stroke Treatment, 2013 survey.  
US Census 2012 population estimates, accessed June 2013.  Nebraska 
Health Planning Regions defined by Nebraska Health and Human 
Services System, 2001. Primary stroke centers defined by Joint 
Commission database of certified Primary Stroke Centers at 
http://www.qualitycheck.org/consumer/searchQCR.aspx

Produced by: University of Nebraska Medical Center, College of Public 
Health Department of Health Services Research and Administration, 2013.
Cartography: Nicole Vanosdel, Public Health Geographer, 2013.
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Figure 3. Proportion of Ischemic Stroke Discharges Treated with t-PA by Health Planning Region

Progress	regarding	treatment	of	acute	ischemic	stroke	with	t‐PA		

From 2006 to 2012, the proportion of acute ischemic stroke discharges treated with t-PA 
increased within all health planning regions except Region 6, which includes Douglas and Sarpy 
Counties. In Region 6, this proportion decreased from 7.4% to 6.1%.  The greatest increase from 
3.9% to 8.4% occurred in Region 1. The smallest increases occurred in Regions 3 and 5, both of 
which increased by about 1.5%. (Figure 3).	
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Barriers	to	Administering	Thrombolytic	Therapy	to	Potentially	Eligible	
Patients	
 
Historical reasons for the underuse of t-PA include inadequate infrastructure to administer the 
drug, physician fear of legal liability for poor patient outcomes, and insufficient reimbursement 
for a complex treatment regimen.21-23 It is likely that t-PA remains underused in the treatment of 
acute stroke, and researchers are beginning to investigate the role of biases and risk aversion as 
barriers to treatment.24, 25  Results regarding perceptions of barriers to administering t-PA are 
reported in Table 12.  

Key	findings	and	progress	regarding	barriers	to	administering	t‐PA	to	potentially	
eligible	patients	

 The prevalence of five of the seven barriers decreased from 2006 to 2012. The largest 
decrease occurred for the barrier, lack of a CT scanner, which decreased from 20% to 
3%.  

 The prevalence of the barriers lack of laboratory support services and apprehension about 
adverse patient outcomes increased by 3% and 1% respectively.   

 

 

 
Non-CAH (Not a Primary Stroke Center): “Neurologists and ED physicians disagree about the 
presence of barriers to treat acute stroke. Neurologists do not perceive the same barriers as ED 
physicians.” 
 
Non-CAH (Not a Primary Stroke Center): “Neuro consults are a barrier; all treat differently.” 
 
Non-Frontier CAH: “We recently had a 57 y/o woman with obvious stroke. We called [non-
CAH, not a PSC] and the Dr. wanted us to do CT etc. We wanted to ship and he would not 
accept. Telerad called with report and said "She needs higher level of care STAT!" Dr. in [non-
CAH, not a PSC] still drug his feet! Bigger transfer facilities need to accept these pts!! Please 
educate them!”  
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Table 12. Barriers to Administering t-PA to Potentially Eligible Patients in Nebraska Hospitals, 
2006 and 2012 

Barriers to Administering t-PA 

2012 2006 

 
Non-CAH 

n = 21 
(%) 

CAH 
(Non-

frontier) 
n = 43 

(%) 

CAH 
(Frontier) 

n = 16 
(%) 

All 
Hospitals 

n = 80 
(%) 

All 
Hospitals 

n = 80 
(%) 

Lack of CT scanner 0 (0) 0 (0) 2 (13) 2 (3) 16 (20)

Lack of diagnostic support from a 
board-certified neurologist 

7 (33) 15 (35) 7 (44) 29 (36) 38 (48)

Inadequate treatment protocols 1 (5) 9 (11) 5 (31) 15 (19) 26 (33)

Lack of laboratory support services 0 (0) 1 (2) 1 (6) 2 (3) 0 (0)

Lack of radiology support services 0 (0) 0 (0) 1 (6) 1 (1) 11 (14)

Apprehension about adverse patient 
outcomes 

12 (57) 19 (44) 7 (44) 38 (48) 37 (47)

Apprehension about litigation 6 (29) 12 (28) 2 (13) 20 (25) 28 (35)

t-PA, tissue plasminogen activator; CAH, Critical Access Hospital; CT, Computed Tomographic 
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Factors That Influenced Hospitals to Make Changes 
 
Multiple factors influenced hospitals to improve the elements of acute stroke care from 2006 to 
2012 (Table 13). The top three factors cited across all hospitals were:  
 

 desire to improve the quality of acute stroke care, which was cited by 97%; 
 outreach from and collaboration with existing Primary Stroke Centers, which was cited 

by 75%; and  
 Centers for Medicare and Medicaid Services Stroke Core Measures, which was cited by 

74%.  
 
There was variability in the importance of some factors across hospital type. For example, 76% 
of non-CAHs cited Joint Commission requirements for certification as a Primary Stroke Center 
as an important factor as compared to 9% of non-frontier CAHs and 19% of frontier CAHs. 
Desire to maintain market share was cited by 90% of non-CAHs as compared to 59% of non-
frontier CAHs and 73% of frontier CAHs.  
 
Table 13. Factors that Influenced Hospitals to Make Changes in Acute Stroke Treatment from 
2006 to 2012 

Factors 

Non-
CAH 

n = 21 
(%) 

CAH 
(Non-frontier) 

n = 44 
(%) 

CAH 
(Frontier) 

n = 16 
(%) 

All 
Hospitals

n = 81 
(%) 

Centers for Medicare and Medicaid Services 
Stroke Core Measures 17 (81) 30 (73) 10 (67) 57 (74) 

Joint Commissions requirements for 
certification as a Primary Stroke Center 16 (76) 4 (9) 3 (19) 23 (29) 
Nebraska Stroke Advisory Council baseline 
survey conducted in 2006 11 (52) 26 (63) 9 (60) 46 (60) 

Nebraska Stroke Advisory Council educational 
activities conducted since 2006 12 (57) 29 (71) 10 (67) 51 (66) 
Desire to improve the quality of acute stroke 
care 21 (100) 42 (100) 14 (88) 77 (97) 
Desire to maintain/improve market share in 
my service area 19 (90) 24 (59) 11 (73) 54 (70) 

Outreach from and collaboration with existing 
Primary Stroke Centers 18 (86) 28 (72) 10 (67) 56 (75) 
CAH, Critical Access Hospital     

 
 
 
 
Non-Frontier CAH: “We are currently working with another stroke-certified facility to improve 
stroke care and have access to stroke certified physicians or neurologist to assist with stroke 
eval/care here via telehealth. They will help with protocols also. Hope to complete by mid-year 
2013.” 
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Statewide System of Stroke Care 
 
The ASA states that many of the obstacles to incorporating scientific advances into clinical 
practice are due to fragmentation of care across multiple facilities, agencies, and providers. The 
ASA advocates building stroke systems of care to prevent this fragmentation and improve patient 
outcomes in the prevention, treatment, and rehabilitation of stroke. Systems of stroke care must 
include primary prevention, community education, notification and response of EMS, acute 
stroke treatment, subacute stroke treatment, secondary prevention, rehabilitation, and continuous 
quality improvement.2 Regional stroke networks have been successful in increasing the 
proportion of patients with ischemic stroke treated with t-PA.26  

Table 14 summarizes perceptions of barriers to treatment of acute stroke and attitudes toward a 
statewide system of stroke care. Of the four barriers assessed in 2012, only one decreased as 
compared to the 2006 baseline assessment.  

 The perception that inadequate equipment and staffing was a barrier to treating acute 
stroke decreased from 26% in 2006 to 12% in 2012. None of the non-CAHs perceived 
that equipment and staffing was a barrier. 

 The perception that recruitment and retention of personnel with appropriate training was 
a barrier to treating acute stroke increased from 26% in 2006 to 33% in 2012. 

 The perception that education and training of EMS personnel is inadequate to evaluate 
stroke in the out-of-hospital setting increased from 26% in 2006 to 36% in 2012. 

 The perception that arranging for timely transport of patients to a facility that can safely 
administer t-PA is a barrier to treating acute stroke increased from 23% in 2006 to 36% in 
2012. 

Support for improving public education about stroke, activation of EMS, and coordination of 
stroke education and treatment protocols at the state level remained strong at approximately 90% 
in 2006 and 2012.  
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Table 14. Perceptions of Barriers to Treatment of Acute Stroke and Attitudes Toward a  Statewide 
System of Acute Stroke Treatment, 2006 and 2012 

Survey Items 

2012 2006 

Non-CAH 
n = 21 (%) 

CAH 
(Non-

frontier) 
n = 44 (%) 

CAH 
(Frontier) 
n = 16 (%) 

All 
Hospitals 
n = 81 (%) 

All 
Hospitals 
n = 81 (%) 

Agree that hospital has inadequate 
equipment and staffing to treat 
acute stroke 

0 (0) 8 (18) 2 (13) 10 (12) 21 (26) 

Agree that recruitment and 
retention of personnel who have 
appropriate training is a barrier to 
evaluating and treating acute 
stroke in respondent's hospital 

6 (29) 14 (32) 7 (44) 27 (33) 21 (26) 

Agree that education and training 
of EMS personnel in respondent's 
service area is inadequate to 
evaluate stroke in the out-of-
hospital setting 

1 (5) 20 (46) 8 (50) 29 (36) 21 (26) 

Agree that arranging for timely 
transport of patients from 
respondent's hospital to a facility 
that can safely administer t-PA is a 
barrier to treating acute stroke 

3 (14) 16 (36) 10 (63) 29 (36) 19 (23) 

Agree that public education about 
stroke risk factors, warning signs, 
and activation of EMS should be 
improved in respondent's service 
area 

17 (81) 40 (91) 16 (100) 73 (90) 72 (89) 

Agree that educational programs 
and care protocols should be 
coordinated at the state level to 
ensure adequate knowledge about 
guidelines for treatment of acute 
stroke 

16 (76) 41 (93) 15 (94) 72 (89) 70 (86) 
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CONCLUSIONS			
 
There has been progress in the readiness of Nebraska acute care hospitals to treat acute stroke 
since 2006. The proportion of hospitals that are ready or near-ready to treat acute stroke 
increased from 75% to 100%, and the proportion of hospitals that are ready to treat acute stroke 
increased from 21% to 30%. The 24 ready hospitals in 2012 included 14 non-CAHs, 8 CAHs 
located in non-frontier counties, and 2 CAHs located in frontier counties. Of the 24 ready 
hospitals, 17 (71%) had administered t-PA a total of 113 times. Of the 57 near-ready hospitals, 
32 (56%) had administered t-PA a total of 94 times. Decreasing the time required to interpret a 
CT scan will improve the readiness of 51 (89%) of the 57 near-ready hospitals.  
 
Multiple factors influenced Nebraska hospitals to improve the elements of acute stroke care since 
2006. These factors included the desire to improve the quality of care and maintain market share, 
outreach from existing Primary Stroke Centers, Centers for Medicare and Medicaid Services 
Stroke Core Measures, and NSAC educational activities. Key improvements since 2006 in the 
elements of acute stroke care consistent with guidelines from the ASA2 and the BAC10 were:  
 

 The proportion of hospitals that reported that EMS used a standardized assessment scale 
increased from 21% in 2006 to 44% in 2012.  

 The proportion of hospitals that reported being able to initiate evaluation of a patient with 
suspected stroke within 15 minutes on a 24/7 basis increased from 20% in 2006 to 56% in 
2012. 

 The proportion of hospitals that reported having written protocols to administer IV t-PA 
increased from 54% in 2006 to 88% in 2012. 

 The proportion of non-CAHs that reported having an acute stroke team increased from 
11% in 2006 to 67% in 2012.  

 The proportion of hospitals able to complete a CT scan within 25 minutes of the order 
increased from 54% in 2006 to 83% in 2012. 

 The number of neurologists in the state increased from 72 in 2005 to 94 in 2013, and the 
number of neurosurgeons increased from 20 in 2005 to 26 in 2013.  

 The proportion of hospitals reporting that they had conducted at least one stroke-related 
quality improvement project increased from 18% in 2006 to 44% in 2012. 

 The proportion of hospitals reporting that they use a database or registry to assess stroke-
related outcomes increased from 22% in 2006 to 32% in 2012.  

 In 2006, there was one hospital in Nebraska certified by the Joint Commission as a 
Primary Stroke Center, and as of August 2013, 11 hospitals located in four of the six 
health planning regions were certified as Primary Stroke Centers. 

Despite the above improvements in the structure and process of acute stroke treatment in 
Nebraska hospitals, the outcome of this care as measured by the proportion of acute ischemic 
stroke discharges treated with t-PA is mixed. Specifically, the proportion treated with t-PA 
increased within all health planning regions except Region 6, which includes Douglas and Sarpy 
Counties. The disparity identified in 2006—that acute stroke patients treated in the eastern and 
southeastern parts of the state were two to five times more likely to receive thrombolytic therapy 
than acute stroke patients treated in the more rural central, northeastern, and western parts of the 
state—has been reduced. This finding is consistent with the fact that the total times t-PA was 
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given in CAHs increased from 30 in 2006 to 63 in 2012 while the total times t-PA was given in 
non-CAHs decreased from 162 times in 2006 to 144 times in 2012. This decrease in Region 6 
requires further exploration given the fact that the number of Primary Stroke Centers increased 
from one in 2006 to six in 2013.  
 
Given the above outcome, it is clear that barriers remain to achieving efficient acute stroke 
treatment in Nebraska hospitals that is consistent with the guidelines developed by the ASA2 and 
the BAC.10 Previous research published in 2005 found that up to 29% of patients with acute 
ischemic stroke would be eligible for t-PA if they arrived within the then designated 3-hour time 
frame.27 (Given the extension of the time frame to 4.5 hours, it can be assumed that this 
percentage would now be greater than 29%).   
 
The results of this reassessment revealed that perceptions of some barriers have not changed or 
have increased since 2006. These barriers reflect the chain of stroke survival that begins with 
rapid recognition of stroke symptoms by the patient/family, rapid response and transport by 
EMS, and appropriate treatment in the ED.27 These barriers include a probable lack of public 
education about the availability of treatment for acute ischemic stroke, education and training of 
EMS personnel, timely transport by EMS to a facility that can safely administer t-PA, 
apprehension about adverse patient outcomes by physicians, and recruitment and retention of 
hospital personnel with appropriate training.   
 
This report has limitations and strengths. One limitation is that it is based on self-report, which 
results in some degree of measurement error. Measurement error is the amount to which results 
differ from “truth” due to imperfect instrument construction and data collection.14 A second 
limitation is that the outcome measure of the proportion of acute ischemic stroke discharges 
treated with t-PA was calculated using secondary data from the NE DHHS to establish the 
denominator (number of ischemic strokes) and self-report from the hospitals to establish the 
numerator (number of times t-PA was administered). However, it is important to note that the 
outcome rates reported for each health region are consistent with the 5.8% rate of t-PA treatment 
recently reported from 1,647 hospitals.3 Strengths of this report include the fact that we 
eliminated sampling error by surveying the population of hospitals in the state that provide acute 
stroke treatment, and we minimized non-response error by using the Dillman four-contact 
method, which resulted in a 94% response rate. Finally, we sought to minimize measurement 
error by constructing the survey instrument to reflect current recommendations for stroke 
systems of care,2,10  by pilot testing  it with clinical experts, and by targeting the respondent 
likely to be most knowledgeable about acute stroke treatment within each hospital. Because 
measurement error is the greatest threat to the validity of these findings, it is important to note 
that open-ended comments were consistent with the quantitative findings, which supports the 
conclusions stated above and the next steps described below.



33 
 

NEXT	STEPS	
 
The 2006 baseline assessment recommended three initial steps to facilitate building a statewide 
stroke system of care in Nebraska: (1) disseminate the results of the assessment to motivate EMS 
and hospital stakeholders to collaborate to implement the ASA2 and the BAC guidelines,10 (2) 
use the Nebraska Telehealth Network to improve access to diagnostic support from neurological 
specialists, and (3) develop a Nebraska stroke registry to track numbers and types of strokes 
treated and outcomes of care. These general steps remain appropriate given the barriers identified 
in this reassessment and the lack of significant progress in our primary outcome of interest—the 
proportion of acute ischemic discharges treated with t-PA. However, the results of this 
reassessment suggest that NSAC consider the following areas of focus within these three steps. 

Focal effort one should be to develop an enduring structure to support ongoing public and EMS  
education and improved integration of EMS with hospital EDs. Initial efforts of the NSAC in 
response to the 2006 baseline assessment were to standardize EMS protocols and dispatch 
education. Findings that support this ongoing focus on public and EMS education are: 

 less than one-third of hospitals provided education about stroke as a medical emergency 
AND the availability of acute stoke treatment;  

 18% of hospitals agreed that they have written documentation of the role of EMS in 
transport and evaluation of patients with suspected stroke; 

 37% of hospitals did not know whether EMS used a standardized assessment scale to 
evaluate patients with suspected stroke; and 

 65% of non-CAHS, 10% of non-frontier CAHs, and 0% of frontier CAHs agreed that 
they annually participate with EMS in continuing education about signs and symptoms of 
acute stroke. The annual Critical Access Hospital Quality Conference may be an 
appropriate venue for this continuing education.  

 
Focal effort two should integrate physician education and consensus building about acute stroke 
treatment with efforts to have each hospital commit to one of four stroke readiness levels. 
Successful commitment to a readiness level will require support from and collaboration among 
the physicians who treat acute stroke patients in the ED, the physicians who provide neurological 
support to the ED, and the physicians who read CT scans via teleradiology. This consensus 
building should take place within and across the four readiness levels. Findings that support this 
focus are:  

 76% of non-CAHs, 36% of non-frontier CAHs, and 31% of frontier CAHs agreed that 
ED physicians always follow the NINDS Guidelines to determine if patients with acute 
stroke are appropriate for t-PA. 

 84% of non-frontier CAHs and 81% of frontier CAHs reported that the physician 
interpreting the CT scan was available only by teleradiology. 

 57% of non-CAHs and 44% of CAHs agreed that apprehension about adverse patient 
outcomes remains a barrier to thrombolytic therapy in treatment of acute stroke.  

 Open-ended comments in the reassessment revealed a lack of consensus between ED 
physicians and neurologists and among neurologists regarding acute stroke treatment. 
Lack of consensus about treatment of acute stroke and practice variation among 
neurologists may be a barrier to using the Nebraska Telehealth Network to provide 
neurological support to hospital EDs. 
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Focal effort three should be to consider strategies to develop a pilot stroke registry to track the 
source of transfers, the numbers and types of strokes treated, the treatment received, the time to 
provide the treatment, and outcomes of care at the patient level. As stated above, a limitation of 
this reassessment and the baseline assessment is the reliance on secondary data and self-report to 
calculate the outcome of interest. The Primary Stroke Centers in the state may be willing to 
collaborate in this pilot registry because: 

 the 11 existing Primary Stroke Centers accounted for 57% of the total times t-PA was 
administered in 2012; 

 administration of t-PA decreased from 2006 to 2012 in Region Six despite the increase 
from one to six Primary Stroke Centers; and  

 this pilot registry can be used to create benchmarks and support quality improvement 
among the Primary Stroke Centers, support public and EMS education efforts, and efforts 
to build physician consensus about treatment of acute stroke.   
 

In summary, most Nebraska hospitals continue to support the development of a statewide system 
to coordinate public education, evaluation, treatment, and transport related to acute stroke. 
Leadership from neurologists and ED physicians is essential to build consensus and overcome 
the remaining barriers to the establishment of a statewide system of stroke care in Nebraska with 
the goal of decreasing death and disability due to stroke. 
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