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For uncertain reasons, states in the southeastern US consistently have 
higher rates of stroke mortality.  

Determine the relationship between hospital resource readiness and 
stroke mortality statistics in the state of Georgia.

Research was conducted as part of the Georgia Coverdell Stroke Registry
and in collaboration with the Tri-State Stroke Network. A one-page survey
on stroke facilities and practices was developed based on a similar survey 
conducted in North Carolina in 1998 (Goldstein, Hey et al. 1998; Goldstein, 
Hey et al. 2000). The themes addressed in the survey included diagnostic 
tests and procedures, programs and services, clinics and facilities, and 
thrombolysis. A complete listing of hospitals for the state of Georgia was 
obtained from the Georgia Hospital Association. The survey, along with a 
cover letter, was mailed to all hospital medical directors in Georgia in
March 2005, with a follow-up mailing several weeks later. Non-responding 
medical directors were contacted at least twice by telephone. For this study, 
eligible hospitals included all non-government hospitals with an emergency 
room or that provided acute care services. Eighty-seven percent (122/141) 
of eligible hospitals completed and returned the survey. For any incomplete 
survey questions, the participants were contacted with the incomplete 
questions to fax back.   

The survey was supported in part by the Centers for Disease Control 
and Prevention cooperative agreement #U50/CCU421315-04
for the Tri-State Stroke Network and the N.C. Heart Disease & Stroke 
Prevention Program. The authors would like to thank Sara Huston,
Ronna Jones, and Fang Wen for their assistance with data collection 
and analyses.

Alberts, M., G. Hademenos, et al. (2000). "Recommendations for 
the establishment of primary stroke centers." JAMA 283(23): 3102-3109.
Camilo, O. and L. Goldstein (2003). "Statewide assessment of
hospital-based stroke prevention and treatment services in North
Carolina." Stroke 34: 2945-2950.
Goldstein, L., L. Hey, et al. (1998). "North Carolina stroke prevention 
and treatment facilities survey rtPa therapy for acute stroke." 
Stroke 29: 2069-2072.
Goldstein, L., L. Hey, et al. (2000). "North Carolina stroke prevention 
and treatment facilities survey." Stroke 31: 66-70.
 

Survey of Stroke Facilities 
 
 
 
 
 
 
 
 
 
 
Instructions:  Please check YES or NO to each question below.  If a procedure or program is available, check whether or 
not it can be performed 24 hours a day, 7 days a week (24/7) where indicated. 
 

 
Thanks so much for your participation! 

 
Please Fax this survey and consent to:   Kelly Evenson  (919) 966-9800     
OR       Mail this survey and consent to:  Kelly Evenson, UNC-CH Department of Epidemiology     
       Bank of America Center,137 East Franklin St, Suite 306, Chapel Hill, NC 27514 

1. Diagnostic Tests and Procedures:  Available at all?  Available 24/7? 
 YES NO  YES NO 

a. Platelet count, PT/PTT, blood glucose                
b. Brain CT scan                
c. Brain MRI scan                
d. Diffusion-weighted MRI                
e. Magnetic resonance angiography                
f. CT angiography                
g. Catheter-based cerebral angiography                
h. Carotid duplex ultrasonography                
i. Transcranial doppler ultrasonography                
j. Transthoracic echocardiography                
k. Transesophageal echocardiography                
                
2.   Programs and Services: Available at all?          

   YES NO          
a.  On-going stroke quality improvement program                
b. Carotid endarterectomy      Number of procedures/year:  
c. Emergency department                
d. Acute stroke team                
e. Stroke care map                
f. Pre-written stroke care orders          Available 24/7? 
g. Stroke intravenous t-PA protocol          YES NO 
h. Endovascular neuro-interventionalist                
i. Neurologist                
j. Community stroke awareness program                

                
3.   Clinics and Facilities: Available at all?          

   YES NO          
a. Anticoagulation Clinic                 
b. Stroke Acute Care Unit (or equivalent)                
c. Inpatient Rehabilitation Unit                

   
   YES NO If yes, approximate number: 

4. Has your facility treated any stroke patients with              
 intravenous t-PA over the last year?             

5. Has your facility treated any stroke patients with             
 intra-arterial thrombolysis over the last year?             

6a. Is your hospital currently a JCAHO certified             
  stroke center?             

  b. If NO, does your hospital plan to seek JCAHO              
  stroke center certification in the next 12 months?             

Hospital Name:  _____________________________________________  Type: (circle)   Public     Private     University 
Name of Individual Completing Form: _____________________________________    Date:  _____/_____/________ 
Job Title: _____________________________________________________________ 
Phone: (_______) ______ -________ Fax: (______) ______-_______ Email: _________________________________ 
Address: _______________________________________________________________  Tracking  
City: __________________________ State: ________  Zip Code: _________________ Number:  
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Substantially lower rates of stroke mortality are associated with areas 
in close proximity to hospitals that meet requirements for acute stroke 
readiness. Hospitals that devote resources and personnel to improve the 
quality of acute stroke care may have profound effects on their local 
community’s survival and quality of life, particularly in stroke-prone
populations. Efforts to support and enhance hospital preparedness
should be a major public health priority.
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Stroke mortality and population statistics for 
individuals 55 years of age and older were 
visually and statistically assessed for areas 
within a 20 mile radius around each hospital 
in the state. Comparisons were made to 
determine the relationship between stroke
readiness and stroke mortality.  

The definition for primary stroke 
care centers, and stroke readiness, 
came from existing recommendations 
(Alberts, Hademenos et al. 2000). 
A hospital was identified as stroke 
ready if it included all of the following: 
certain laboratory measures (i.e., 
platelet count, PT/PTT, blood 
glucose) and brain CT scan available 
24 hours 7 days per week, an on-
going stroke quality improvement 
program, a stroke care map, stroke 
intravenous t-PA protocol, pre-
written stroke care orders, and an 
emergency department with an
acute stroke team.  
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RESULTS
[RR = 0.83 (95% CI = 0.80 - 0.86); p < 0.00001] 
for people living near a stroke ready hospital. Non-stroke 
death was also associated with stroke readiness, but to 
a lesser degree: [RR = 0.91 (95% CI = 0.90 - 0.92); 
p < 0.00001] for whites and African Americans combined; 
[RR = 0.90 (95% CI = 0.90 - 0.92); p < 0.00001] for whites 
alone; and [RR = 0.93 (95% CI = 0.92 - 0.95); p < 0.00001] 
for African Americans alone.

Whites, 55 and Older 
 Inside Outside Total Relative Risk 95% Confidence Interval 
Dead 112,026 71,424 183,450 
Alive 3,431,034 1,979,216 5,410,250 
Population 
at Risk 3,543,060 2,050,640 5,593,700 
Death Rate 3161.8 3483.0 3279.6 

0.9078 0.8995 0.9162 

 
Blacks, 55 and Older 

 Inside Outside Total Relative Risk 95% Confidence Interval 
Dead 33,138 22,111 55,249 
Alive 866,672 537,004 1,403,676 
Population 
at Risk 899,810 559,115 1,458,925 
Death Rate 3682.8 3954.6 3787.0 

0.9313 0.9158 0.9469 

 
Whites and Blacks Combined, 55 and Older 

 Inside Outside Total Relative Risk 95% Confidence Interval 
Dead 145,164 93,535 238,699 
Alive 4,297,706 2,516,220 6,813,926 
Population 
at Risk 4,442,870 2,609,755 7,052,625 
Death Rate 3267.3 3584.1 3384.5 

0.9116 0.9043 0.9190 

 

Whites, 55 and Older 
 Inside Outside Total Relative Risk 95% Confidence Interval 
Dead 8,350 5,825 14,175 
Alive 3,534,710 2,044,815 5,579,525 
Population 
at Risk 3,543,060 2,050,640 5,593,700 
Death Rate 235.7 284.1 253.4 

0.8297 0.8024 0.8579 

 
Blacks, 55 and Older 

 Inside Outside Total Relative Risk 95% Confidence Interval 
Dead 2,796 2,263 5,059 
Alive 897,014 556,852 1,453,866 
Population 
at Risk 899,810 559,115 1,458,925 
Death Rate 310.7 404.7 346.8 

0.7677 0.7264 0.8114 

 
Whites and Blacks Combined, 55 and Older 

 Inside Outside Total Relative Risk 95% Confidence Interval 
Dead 11,146 8,088 19,234 
Alive 4,431,724 2,601,667 7,033,391 
Population 
at Risk 4,442,870 2,609,755 7,052,625 
Death Rate 250.9 309.9 272.7 

0.8095 0.7867 0.8330 

 

Stroke Ready Hospitals
20 Mile Buffers of Stroke Ready Hospitals

Stroke Deaths, 2000-2004

Non-Stroke Deaths, 2000-2004

Overall, 69% of the state population resided within 
20 miles of a stroke ready hospital. Stroke mortality 
risk was 20% lower for whites and African Americans 
aged 55 years and older living near a stroke ready 
hospital [RR = 0.81 (95% CI = 0.79 - 0.836); p < 0.00001]. 
For African Americans alone, stroke mortality was 
23% lower [RR = 0.77 (95% CI = 0.73 - 0.81); p< 0.00001],
and for whites alone, stroke mortality was 17% lower 

Stroke Deaths
2000-2004

Non-Stroke Deaths
2000-2004

White African American All

Acute Care Hospital - Returned Survey
Acute Care Hospital
County Boundaries

Death Rate per 100,000*
0.0
25.7 - 276.5
276.6 - 1,951.8
1,952.3 - 3,388.8
3,389.8 - 102,857.1
Sparse Data **

** Number of age, race -specific deaths <= to 4, or total white
and/or black populations < 2 times the number of deaths.
Sparse data, here in combination with population estimates
used to calculate the rate denominator, can lead to unstable 
rates. 

* Death rate by census tract is calculated as [Total number of age,
race -specific deaths, for years 2000-04 / Tract age, race -specific
population for year 2000 * five] * 100,000. With the exception of 0 
values, which form their own class, the rate values have been 
processed into a quantiles classification scheme applicable to all 
six choropleth maps.

Min:     0
Max:    6,666.7
Mean: 250.6

Min:     0
Max:   10,000.0
Mean: 328.6

Min:     0
Max:   13,636.4
Mean: 277.5

Min:      0
Max:    46,666.7
Mean:  3,426.0

Min:      0
Max:    102,857.1
Mean:  3,648.0

Min:      0
Max:    64,545.5
Mean:  3,415.9


