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Dear Partner in Stroke Prevention and Treatment:

The American Heart Association/American Stroke Association and the Ohio
Department of Health are pleased to present the inaugural edition of  The Burden of
Stroke in Ohio.

In February 2005, the American Heart Association/American Stroke Association issued
Recommendations for the Establishment of Stroke Systems of Care. This statement identifies
opportunities to improve stroke care and develop a system that ultimately addresses the full
range of activities and services associated with stroke prevention, treatment and rehabilitation.  

These recommendations provide the framework to assess Ohio’s stroke care system and identify
existing capabilities and limitations. The Burden of Stroke in Ohio is the first comprehensive
review of currently available data that describe various aspects of stroke from prevention through
mortality.  

Stroke impacts all Ohioans – children, men and women – and disproportionately affects racial and
ethnic minorities. It can be debilitating not only to the survivor, but also to the family, the health
care system and our workforce.  

In Ohio, as in the nation, stroke is the third-leading cause of death. Stroke accounted for almost
40,000 hospitalizations in 2003 and more than 7,000 Ohioans die from stroke each year. Stroke is
the leading cause of serious, long-term disability, according to the American Heart Association.

It is our hope that this report will be the catalyst that initiates important discussions about stroke
and supports efforts to develop strategies that strengthen coordination and integration across all
aspects of Ohio‘s stroke system of care.

J. Nick Baird, MD 
Director of Health
Ohio Department of Health

John Meiners
Executive Vice President
American Heart Association/
American Stroke Association

Message from the Ohio Department of Health
and the American Stroke Association
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The Burden of Stroke in Ohio

Chapter 11



CHAPTER

While at work one day in June of 2000, Joyce Beatty, then 50 and a
freshman state representative, suddenly felt that she had no control
over her throat. She felt like she was choking; she couldn’t swallow,
and talking wasn’t possible. Her first response to her dilemma was to
put a hand to her throat and that she needed to get some water.
However, before she could react further, her left side went numb and
she collapsed. 

“All of a sudden, this sensation riddled through the right side of my
body,” Joyce remembers. “My staff at first thought I was choking…
then someone thought I was having a heart attack. Fortunately,  someone called 911.”

When Joyce got to the hospital, her doctor recognized she was having a stroke. Looking back Joyce
knows she should have realized her stroke risk: both her maternal and paternal grandparents had died
of heart attack and stroke complications, and she was already diagnosed with high blood pressure.
(She later discovered she also had a high cholesterol level.)

However, it never occurred to her that she was having a stroke. “When we think about cardiovascular
disease, we think it only affects people who are more into their senior years,” she says. “Like many
working women, I wasn’t in touch with my personal health. I should have been more aware.”

Now Joyce understands how hard it is to face the reality of a stroke. She spent a month in the
hospital and then several more months in rehabilitation. It took almost six months before she began
to feel normal and almost a year before she was fully recuperated. “Learning to walk all over again
was the most difficult task for me,” Joyce says, “…but I had a great recovery.  I thank God everyday
for it and that’s why I tell my story. It helped me to know that I want to help others. People still think
stroke as a stigma—in the workplace and in society. It’s important to dispel that." 

So she decided to do everything she can to raise awareness. As a legislator, Joyce has used her
leadership role to champion stroke and other healthcare issues. She became a sought-after
spokesperson for the American Heart Association, and its division, the American Stroke Association,
telling her story to regional and national audiences. She also serves on the board of the local
American Heart Association. This year, she agreed to serve as the honorary chairwoman of Go Red For
Women campaign for Columbus, giving the keynote address at the Go Red For Women Luncheon and
Educational Forum in February.

Risk Factors, Prevalence and
Symptom Awareness–The Behavioral
Risk Factor Surveillance System

1

Ohio Stroke Survivor Story
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Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 
Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 
number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2 “Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3High Blood Pressure prevalence does not include women who were told they had high blood pressure only while pregnant for 2003-2004 data. 
4For adults 18 years and older. 
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Figure 1-1. Prevalence of Established Disease Risk Factors for Stroke, 

Ohio 2001 and 2003-2004.1,2,3,4 

 

Diabetes is defined as a fasting plasma glucose level of 126 mg/dl or higher.  

Diabetes is controllable, but having it increases the risk for stroke by two to four 
times.1   Many people with diabetes also have high blood pressure, high blood 

cholesterol and are overweight which increases stroke risk even more.  Among 

Ohio adults, 8.2 percent of males and 7.7 percent of females have been diagnosed 

with diabetes (Figure 1-1, Appendix B-1).   
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Behavioral risk factors that increase the risk for stroke include smoking, obesity, 

physical inactivity and low fruit and vegetable consumption. These risk factors can be  
managed with lifestyle modifications.  

 

Smoking is one of the most preventable risk factors for stroke and greatly elevates 

the risk of stroke.  People who smoke have almost double the risk of stroke 
compared to nonsmokers.1  Despite public awareness of the dangers of smoking, 

more than 26 percent of Ohio adults currently smoke.  Smoking prevalence is higher 

for males (27.7 percent) than females (24.9 percent) (Figure 1-2, Appendix B-2).   

 
Obesity, defined as a Body Mass Index 30, increases the risk for diabetes, high 

blood pressure and high cholesterol, all of which greatly increase stroke risk.  

Almost one-quarter of Ohio adults are considered obese.  More males (25.7 

percent) than females (22.7 percent) were classified as obese (Figure 1-2, 

Appendix B-2).   
 

More than 25 percent of adults reported not participating in any physical activity 

outside of work.  More females (27.9 percent) than males (22.2 percent) reported 

that they engaged in no leisure-time physical activity during the past month 

(Figure 1-2, Appendix B-2).  Moderate-intensity physical activity such as brisk 

walking for 30 minutes a day can reduce the risk of stroke.1 
 

Almost 80 percent of males and slightly more than 70 percent of females reported 

eating fewer than the minimum recommended five servings of fruits and 

vegetables daily.  A diet high 

in fruits and vegetables is an 
important lifestyle intervention 

that can prevent or reduce high 

blood pressure (Figure 1-2, 

Appendix B-2). 

 
General prevention efforts that 

target smoking cessation, 

obesity, physical inactivity and 

increasing fruit and vegetable 

consumption can benefit the 
entire population and will 

reduce risk not only for stroke, 

but also for heart disease and 

other chronic diseases.4   
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Figure 1-2. Prevalence of Modifiable Behavioral Risk 
Factors for Stroke, Ohio 2001 and 2003-2004.1,2,3,4,5,6,7,8 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 
Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 
number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2 “Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3Current Smoker was defined as someone who smoked at least 100 cigarettes in their lifetime and now smokes every day or some days. 
4Obesity was defined as BMI 30. 
5Physical Inactivity is defined as no leisure time physical activity or exercise in the last 30 days. 
6Low Fruit and Vegetable Consumption is defined as consuming less than five servings of fruits or vegetables a day. 
7Low Fruit and Vegetable Consumption prevalence only includes data from 2001 and 2003. 
8For adults 18 years and older. 
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Primary Prevention of Stroke 

According to the BRFSS, many 

adults are attempting to lower their 

risk for stroke and heart disease by 
improving their health behaviors. 

More than 65 percent of adults 

report that they are choosing to eat 

fewer high-fat and high-cholesterol 

foods.  More women (70 percent) 
than men (60 percent) report this 

behavior.  Nearly 77 percent of 

adults are eating more fruits and 

vegetables.  More women (82 

percent) compared to men (71 

percent) report this behavior.  
Sixty-eight percent of both males 

and females participated in more 

physical activity as an effort to 

lower their risk of developing heart 

disease and stroke (Figure 1-3, 
Appendix B-3). 
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Twenty-one percent of adults have 

been advised by their doctor to eat 

fewer high-fat and high-cholesterol 
foods, while only 31 percent have 

been advised by their doctor to eat 

more fruits and vegetables.  Thirty–

three percent have been advised to 

become more physically active as a 
method to lower their risk of both 

heart disease and stroke (Figure 1-

4, Appendix B-4).  The percentage 

of males and females advised by a 

doctor to modify these behaviors 

differed only slightly. 

Figure 1-4. Percentage of Adults Advised by a 
Doctor to Attempt to Lower Their Risk of Heart 

Disease and Stroke with Diet and Physical 
Activity, Ohio 2001 and 2003-2004.1,2,3 
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Figure 1-3. Percentage of Adults Attempting to 
Lower Their Risk of Heart Disease and Stroke 

with Diet and Physical Activity, Ohio 2001 and 
2003-2004.1,2,3 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention; Ohio Department of 

Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 

number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2“Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3For adults 18 years and older. 
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Prevalence of Stroke 

In Ohio, 2.6 percent, an estimated 

224,000 adults, report that they 

have been told by a doctor, nurse or 
other health care provider that they 

had a stroke.  Black females have 

the highest prevalence of stroke, 

followed by black males (Figure 1-5, 

Appendix  B-5).  
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Figure 1-6. Prevalence of Stroke by Age Group, 
Ohio 2001 and 2003-2004.1,2,3 

Prevalence of Stroke by Age 

The prevalence of stroke increased 

with increasing age.  Persons aged 

75-84 years report the highest 
prevalence of stroke, with 9.3  

percent reporting they were told by 

a health professional that they had 

a stroke (Figure 1-6, Appendix B-

6). 

Prevalence of Stroke by Race and Gender 

The BRFSS provides an estimate of the prevalence of stroke among Ohio adults. 

However, because BRFSS data are collected through a cross-sectional telephone 

survey, institutionalized persons and persons not able to answer questions because 
of stroke-related disability are not included.  This may underestimate the true 

prevalence of stroke in Ohio.5 

Figure 1-5. Prevalence of Stroke by Race and 
Gender, Ohio 2001 and 2003-2004.1,2,3 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 

Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 

number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2“Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3For adults 18 years and older. 
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Rehabilitation for Stroke  
 

After a stroke, 15 to 30 percent of survivors are permanently disabled and 20 

percent require institutional care three months after onset.1  Approximately two-
thirds of stroke survivors require rehabilitation and the intensity of this therapy 

often is a critical determinant in recovery.  The goals of rehabilitation are to help 

survivors become as independent as possible, attain the best possible quality of 

life and prevent recurrent stroke or other vascular events.  Stroke rehabilitation 

programs are intended to maximize neurological recovery, teach compensatory 

strategies for residual deficits, teach activities of daily living and skills for 
community living and provide psychosocial and medical intervention to manage 

depression.6 

 

The types and degree of disability after stroke depend on the area of the brain that 

is damaged.  Stroke can generally cause five types of disability:  paralysis or 
problems controlling movement; sensory disturbances including pain; problems 

using or understanding language; problems with thinking and memory; and 

emotional disturbances related to the psychological trauma of stroke or the 

physical effects of brain damage.7  Post-stroke rehabilitation should involve 

physicians; rehabilitation nurses; physical, occupational, recreational, speech-
language and vocational therapists; and mental health professionals.  The six 

focus areas for post-stroke rehabilitation include: 

 

Training for maximum recovery. 

Preventing and treating co-morbid conditions. 

Enhancing psychosocial coping. 
Promoting integration into the community. 

Preventing recurring strokes and other vascular events. 

Enhancing quality of life.8 
  

All stroke patients should receive a standardized screening evaluation while  
hospitalized to identify those individuals in need of rehabilitation.4  Current  

recommendations emphasize rehabilitation should begin as soon as possible after 

a stroke once the patient is medically stable.  Early rehabilitation therapy improves 

functional outcomes, particularly for patients with lesser degrees of impairment.6  

Stroke patients should be referred to a facility that most closely addresses their 
medical and functional needs.  Patients discharged from the hospital or other 

facilities to home need appropriate follow-up, including education and training for 

the recovering individual and family members as well as referral to primary care 

providers. 
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Stroke Symptom Awareness 

Improving recognition of the warning signs of stroke and the need to call 911 

quickly are vital components of a stroke system of care.  Early and rapid medical 

intervention improves the outcome of stroke.4  Widespread community education 
campaigns to increase knowledge about the warning signs of stroke for high-risk 

patients, their families and bystanders are necessary to improve the quality of 

stroke care. The warning signs of stroke include: 

Sudden numbness or weakness of the face, arms or legs. 

Sudden confusion or trouble speaking or understanding others. 

Sudden trouble seeing in one or both eyes. 

Sudden trouble walking, dizziness or loss of balance or coordination. 
Sudden severe headache with no known cause. 

Stroke signs vary among individuals and are dependent on the part of the brain 
that is affected.  Improving the public’s awareness of warning signs of stroke may 

increase the appropriate reaction of calling the 911 emergency response number.  

Early presentation at a hospital increases the proportion of patients eligible for 

stroke treatments administered soon after onset of symptoms.4 However, many 

adults do not know all five symptoms of stroke and the importance of calling 911 
when someone is having a stroke or heart attack.  Black males (23.5 percent) and 

black females (28.8 percent) were least likely to recognize all five symptoms of 

stroke and to call 911 as the first response.  White females (43.9 percent) were 

most likely to recognize all five symptoms and call 911 (Figure 1-9, Appendix B-9).  

Overall, only 38.1 percent of all adults could recognize all five symptoms of stroke 

and the need to call 911 as the first response to someone having a stroke or heart 
attack. 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 

Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 

number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2”Refused” were excluded from the denominator. 

3 For adults 18 years and older. 
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Figure 1-9. Percentage of Adults Who Recognized All Five Symptoms of Stroke and 
to Call 911 as the First Response to Someone Having a Stroke or Heart Attack by 

Race and Gender, Ohio 2001 and 2003-2004.1,2,3 
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Figure 1-10. Percentage of Adults Who 
Recognized Sudden Numbness or Weakness of 

Face, Arm or Leg (Especially One Side) as a 
Symptom of Stroke by Race and Gender, Ohio 
2001 and 2003-2004.1,2,3 

Nearly 94 percent of adults 

recognized that sudden numbness 

or weakness of the face, arm or leg 
(especially on one side) was a 

symptom of stroke.  However, 

differences between race and 

gender existed, with black males 

(85.8 percent) least likely to 
recognize this symptom (Figure 1-

10, Appendix B-10). 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 

Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 

number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2”Refused” were excluded from the denominator. 

3 For adults 18 years and older. 

More than 87 percent of adults 

recognized that sudden confusion 

or trouble speaking was a symptom 
of stroke.  However, differences 

again existed between race and 

gender, with black males (68.9 

percent)  least likely and white 

females (92.3) most likely to 
recognize this symptom   

(Figure 1-11, Appendix B-11). 

Figure 1-11. Percentage of Adults Who Recognized 
Sudden Confusion or Trouble Speaking as a 

Symptom of Stroke by Race and Gender, Ohio 
2001 and 2003-2004.1,2,3 
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These data indicate that public awareness of most of the major symptoms of stroke 

is relatively high. Recognition is lower for certain stroke symptoms compared to 

others.  There is also variation among racial-gender groups.  However, less than 
half the population recognized all five symptoms of stroke and the response of 

calling 911 to someone having a stroke or heart attack.  The findings in this report 

are subject to at least three limitations.  First, BRFSS data are based on self 

reports and are subject to social desirability and recall biases.  Second, using 

closed-ended questions with fixed responses resulted in higher estimates of stroke- 
sign recognition than using open-ended questions in which a respondent provides 

an answer but no choices are available to prompt the respondent; therefore, these 

estimates for individual signs probably overestimate the true prevalence of 

awareness.  Finally, BRFSS excludes households without telephones.9 
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On January 9, 1999, I suffered a stroke. I had fallen asleep on the sofa
while watching television. My wife, who had gone to bed, came
downstairs about 3 a.m. I noticed I could not read, and told her so. She
questioned what I meant. She thought perhaps I meant I needed my
glasses, or I needed more light, or the lettering was too small. But, I knew
I could not read or comprehend the words. Later that morning, my words
became very confused and the logical thought processes were not there.
The sequence of the letters of the words and the sequence of words in a
sentence became jumbled.

We went to the hospital, where I received what I consider to be the best of care. They ran countless
tests and my doctors all tended to my care. I had experienced a blockage in a small artery of the
left parietal lobe of my cerebrum. My blood pressure had been around 200/95 and cholesterol was
about 250.

The speech therapist called to schedule ongoing treatment. Since I had not
experienced any paralysis, numbness, or problems with the actual production
of sounds, I doubted that we needed her services. However, my wife and I later
learned that speech therapy includes language therapy, which deals with
language disorders and difficulty understanding or putting words together to
communicate ideas. I had speech therapy for about 6 months. It is hard to
believe how excited we were when I was actually able to add small numbers or
complete short sentences. Progress continued at a rapid pace.

Now, with medication, diet and exercise, I have lost weight; my blood pressure is about 120/80 and
cholesterol is just under 200.

Since my stroke, I have earned my Master of Arts Degree in Education and am currently working on
my Master of Science Degree in Microbiology. I am currently a Lecturer III at Washington State
Community College teaching a full load of courses including lectures and labs in Introduction to
Chemistry, Principles of Chemistry I and II, Introduction to Biology, Microbiology, Human Anatomy
and Physiology, Pre-Algebra, Elementary Algebra, and Nutrition. 

George Michael (Mike) Dodrill 
Marietta, Ohio

CHAPTEREmergency
Medical
Services

2

Ohio Stroke Survivor Story
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It was a Saturday morning in July 1997. Lillian V. Jones-Tubbs, a nurse
at MetroHealth‘s Clement Center, thought about what to wear to work.
Standing at her closet, one arm against the door frame, she surveyed
her options. Suddenly, her left side went dead. Jones-Tubbs fell
against the door frame. Recovering, she realized she couldn‘t move
her left side.

Jones-Tubbs stayed on the floor about 10 minutes until the incident
had passed. Slowly she regained the ability to wiggle her fingers and
toes. Progressively the majority of the feeling came back. Within a half
hour she was moving. She got dressed and went to work – something
she also did the week that followed.

Some may say that as a nursing manager and staff nurse she should have known better. There had
been warning signs, the most obvious a blood pressure reading of 200/110 six months earlier. Instead,
like most of us, she went into denial.

“I stayed in my office that week,” she says. “I knew but I didn't want to know. The weakness on my left
side was unnoticeable so no one assumed anything was wrong.”

Following a normal EKG, her doctor ordered an echocardiogram. While the first part showed no signs
of irregularity, the answer appeared at the end. Air had been injected into an IV tube. And, as her
doctor watched the air bubble's progress through her heart, he discovered a hole. Jones-Tubbs had
no prior history of heart problems.

Now 58 years old and 20 pounds lighter, she remains on a low-cholesterol diet. She works as many
as seven days a week as a family practice nurse at two jobs. “I should have known there was a prob-
lem when my blood pressure went up, and [I should have] watched my diet and weight,” she says.
“But the hole in my heart is a big mystery.”

As a professional and stroke survivor, she offers a bit of advice. “We pay attention to our kids and
don’t pay much attention to ourselves. We need to be more cognizant of ourselves, health-wise,” she
says. “If there’s a family history of hypertension, get checked out frequently. Watch your weight, diet
and cholesterol. If you experience stroke symptoms, seek medical attention immediately by calling
911. Time lost is brain lost. Be proactive and learn as much as you can about the warning signs and
risk factors of stroke.”

This article is reprinted with permission from Cleveland Magazine.

Ohio Stroke Survivor Story
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The Burden of Stroke in Ohio
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CHAPTERContinuous Quality
Improvement Initiatives 4

“I didn’t know that kids could have strokes,” reported Cindi Hamblin.
She learned firsthand when her five day-old daughter, Zoe, had
a stroke.

Zoe was at home when she started acting very agitated, unusual for
this normally happy baby. She was taken to the hospital and after
many tests, was diagnosed as having a blood clot over one-third of
her brain and a brain hemorrhage.
She had a 5 percent survival rate
if she made it out of the coma
and then was expected to be in a
vegetative state because so much
of her brain had been damaged. 

Zoe proved them all wrong. After
three-and-a-half weeks in the
hospital, Zoe returned home. She
is now 14 months old and full of
smiles. She still attends physical
and occupational therapy and
recently started speech therapy. Zoe has overcome tremendous
obstacles including blindness (she now can see with the assistance
of glasses) and right- side paralysis.

Doctors still do not know what caused Zoe’s stroke. It may have been
from a hereditary blood clotting disorder which her mother and big
sister, Brooke, have called Anti-thrombin
3 Deficiency. However, Zoe's brain is
recovering from her stroke and she is doing
very well.

Story provided by Angela Hedworth of the Great Lakes Regional Stroke Network

Ohio Stroke Survivor Story
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April 18, 2001 was a day David Kasprzak will always
remember. He was on a business trip in Lansing,
Michigan when he began to experience numbness in his
right hand and a headache across the back of his head.
His speech became slurred and he was unable to walk.
An MRI scan at a local hospital revealed that David had a
stroke on the left side of his brain or cerebrovascular
accident.  Two days later, David was admitted to the
Flower Rehabilitation Center (FRC) to undergo an
intensive  rehabilitation program.

Prior to this event, 58-year-old David was very active. His past medical history included high blood
pressure and minor surgery on his left knee and left arm. His older brother had died of a heart attack
when he was 58, yet there was nothing to indicate that David was at risk of a serious life-changing event
at such a young age.

Upon his admission to the FRC, he experienced double vision as well as difficulty swallowing and
speaking. His entire right side was not able to function normally. He could only walk 15 feet
with assistance.

Two months later, on June 16, 2001, David’s twin brother Dan also experienced a serious health event.
While working in his yard, he had a sudden onset of slurred speech, weakness on his left side and vision
problems. An MRI at Toledo Hospital revealed a stroke affecting his right side. Like his brother, David,
Dan was not prepared for this. Although he had a mild stroke 20 years earlier, he was in relatively good
health except for minor arthritis and diet-controlled diabetes. He, like his brother, was very active and
engaged in athletic activities on a regular basis.

When Dan was admitted to FRC, he was experiencing memory and vision problems, and impairments
of his left arm and leg. He was not able to walk, express himself, get into a chair, or move about in bed
without assistance. 

Since their strokes, the brothers have made remarkable progress and still have goals they want to reach.
David was very motivated to get back on the golf course, and determined to dance with his wife at the
wedding of a good friend shortly after discharge.  Dan wanted to golf again too, but more importantly,
he wanted to regain his ability to drive. David did dance at the wedding unassisted by a walker. Although
both brothers are not golfing yet and Dan is still not able to drive, in time, they are expected to
accomplish these goals. Reproduced with permission from ProMedica Health System

Ohio Stroke Survivor Story
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Source: Ohio Medicaid Program. 
1Stroke is defined as having a claim with primary or secondary diagnosis codes 
(ICD-9) 430-438. 

2Eligibles had coverage for any part of the year (one month or more).  
3Adults 18 years and older. 

Table 5-1. Prevalence of Stroke1 among Adult 
Medicaid Eligibles2,3 by Gender, Ohio FY 2003. 

Source: Ohio Medicaid Program. 
1
 Stroke is defined as having a claim with primary or secondary diagnosis code between 430 and 438.99. 

2Eligibles had coverage for any part of the year (one month or more).  
3Adults 18 years and older. 
4Other includes:Asian, American Indian, Alaskan Native, Hawaiian/Pacific Islander, Multiple Races and Other. 

Table 5-2. Prevalence of Stroke1 among Adult Medicaid 
Eligibles2,3 Race/Ethnicity, Ohio FY 2003. 

Prevalence of Eligibles with Stroke 

The prevalence of stroke among adult eligibles (individuals enrolled in Medicaid) 

was 4.8 percent.  The prevalence was slightly higher among males (4.9 percent) 

compared to females (4.7 percent) (Table 5-1). 
 

The prevalence of stroke between white and black adult eligibles differed only 

slightly.  Adults classified as other races had the highest prevalence of stroke at 5.1 

percent (Table 5-2). 

The Ohio Medicaid Program provides health care for three main groups of low-

income Ohioans: parents (pregnant women) and children; the elderly; and the 

blind and disabled.  In Fiscal Year (FY) 2003, Ohio Medicaid provided health 
insurance for nearly 1 million adults (18 years and older).  Of the nearly 1 million 

adults receiving Medicaid, 44,926 adults (4.8 percent) had a claim with a diagnosis 

of stroke (Table 5-1). 

Gender 

Eligibles2 with 

Stroke 

Total  

Eligibles2  

Stroke1 Prevalence 

for Eligibles  

Female 29,919 638,632 4.7% 

Male 15,007 306,071 4.9% 

Total 44,926 944,703 4.8% 

Race/ Ethnicity 

Eligibles2 with 

Stroke1 

Total  

Eligibles2  

Stroke1 Prevalence 

for Eligibles2  

White Non-Hispanic 32,284 665,619 4.9% 

Black Non-Hispanic 11,532 245,849 4.7% 

Other4 514 10,059 5.1% 

Hispanic 608 23,176 2.6% 
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The Medicaid program classifies the 

covered individuals into general 

categories based on a determination of 
eligibility.  The Aged, Blind and Disabled 

(ABD) category consists of persons 

whose income and assets meet 

established program requirements.  ABD 

Medicaid assists with some or all medical 
expenses for those who are 65 years of 

age or older, blind or who have a 

disability.18  Some people in this 

category are residents of nursing 

facilities or receive community long-term 

care services.19  This category accounted 
for the largest proportion of  Medicaid 

eligibles with stroke.  The next largest 

consisted of individuals eligible for 

Medicaid Premium Assistance with 34 

percent of eligibles (Figure 5-2).  This 
category consists of individuals who are 

eligible for Medicare and have limited 

income and assets.  They receive 

Medicaid assistance to help with their 

Medicare premium, deductible, and 
Medicare co-insurance.18 

The prevalence of stroke increased 

with age.  Stroke was most common 

in persons aged 75-84 years.  Eighty-
eight percent of adult eligibles with 

stroke were 45 years and older 

(Table 5-3, Figure 5-1).  

1.8%

13.6%

15.7%

10.5%

5.1%
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Figure 5-1. Prevalence of Stroke1 among Adult 
Medicaid Eligibles2,3  by Age Group, Ohio FY 

2003. 

Source: Ohio Medicaid Program. 
1Eligibles had coverage for any part of the year (one month or more). Eligibles in 
more than one category during the year are counted multiple times. 
2Adults 18 years and older. 
3Stroke is defined as having a claim with primary or secondary diagnosis codes 

(ICD-9) 430-438. 

Table 5-3. Prevalence of Stroke1 among 
Adult Medicaid Eligibles2,3  by Age 

Group, Ohio FY 2003. 

Covered 

Families and 

Children 

(CFC)

5%

M edicare 

Premium 

Assistance

34%

Aged, Blind, 

or Disabled 

(ABD)

58%

Disability 

Assistance

3%
Other

<1%

Figure 5-2. Distribution of Adult Medicaid 
Eligibles1,2 with Stroke3 by Aid Category, Ohio 

FY  2003. 

Source: Ohio Medicaid Program. 
1Stroke is defined as having a claim with primary or secondary diagnosis codes (ICD-9) 430-438. 
2Eligibles had coverage for any part of the year (one month or more). Eligibles in more than one category during the year are counted multiple times.  
3Adults 18 years and older. 
  

Age 

Group 

(Years) 

Eligibles2 

with 

Stroke1 

Total      

Eligibles2  

Stroke1 

Prevalence        

for Eligibles  

18-34 2,189 434,433 0.5% 

35-44 3,401 184,050 1.8% 

45-54 6,205 121,175 5.1% 

55-64 8,366 79,808 10.5% 

65-74 9,064 66,522 13.6% 

75-84 10,173 60,525 16.8% 

 85+ 6,570 41,757 15.7% 
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Expenditures by Health Service Category 

Table 5-4. Total Medicaid Expenditures by Health 

Service Category for Eligibles with Stroke, Ohio FY 

2003.1,2,3,4 ,5 

Medicaid 
Eligible 

Only 

Medicaid 
and 

Medicare 
Eligible 

All 

118,897,360 478,775,528 597,672,888 

174,926,494 20,464,402 195,390,896 

66,739,889 110,508,280 177,248,169 

35,839,882 16,455,751 52,295,633 

29,920,921 11,397,351 41,318,273 

8,974,518 15,296,136 24,270,653 

11,777,102 9,388,682 21,165,784 

3,343,609 11,056,547 14,400,156 

6,218,839 4,457,664 10,676,503 

3,948,573 4,837,706 8,786,279 

3,132,143 2,128,723 5,260,866 

3,427,957 84,659 3,512,616 

66,560 24,355 90,915 

60,259,718 144,725,402 204,985,120 

527,473,563 829,601,185 1,357,074,748 

Service Category 

Skilled Nursing Facility 

Inpatient 

Prescription 

Physician 

Outpatient 

Durable Medical Equipment 

Home Health 

Hospice 

Clinic 

Ambulance 

Private Nurse 

Nursing Home Therapy 

Physical Therapy 

Other 

Total 

In 2003, the total Medicaid 

expenditures for eligibles with 

stroke was $1.3 billion.  This 
represents 17 percent of the total 

expenditures for all Medicaid 

eligibles.  Overall, the highest 

expenditure for stroke eligibles  

was for skilled nursing facilities 
(SNF) (44 percent), followed by 

inpatient care (14 percent), then 

by prescription expenditures (13 

percent) (Figure 5-3).  

 

A majority of the expenditures 
were for persons who were eligible 

for both Medicare and Medicaid, 

referred to as dual eligibles.  For 

these individuals, Medicaid pays 

the remaining balance of a claim, 
after Medicare has paid its portion 

(Table 5-4). 

Source: Ohio Medicaid Program. 
1Eligibles had coverage for any part of the year (one month or more).  
2Adults 18 years and older. 
3Stroke is defined as having a claim with primary or secondary diagnosis codes (ICD-
9) 430 -438. 

4Fee for Service Only. 
5Other includes mental health, PACE, physiological laboratory, vision, family 

planning, waiver services, dental, optometry, podiatrist, federally qualified health 
centers, rural health, independent labs and speech therapy. 

 
 

Source: Ohio Medicaid Program. 
1 Stroke is defined as having a claim with primary or secondary diagnosis codes (ICD-9) 430-438. 
2Eligibles had coverage for any part of the year (one month or more).  
3Adults 18 years and older. 
4Fee for Service Only. 
5Other includes expenditures for mental health, PACE, physiological laboratory, vision, family planning, waiver services, dental, optometry, podiatrist, 
federally qualified health centers, rural health, independent labs and speech therapy. 

 
 

Other 15%

Hospice 1%

Home Health 2%

Durable Medical 

Equipment 2%

Outpatient 3%

Physician 4%

Prescription 13%

Skilled Nursing Facility 

44%

Inpatient 14%
Physical Therapy <1%

Nursing Home 

Therapy<1%

Ambulance 1%

Clinic 1%

Private Nurse <1%

Total Expenditures=$1.3 Billion 

Figure 5-3. Health Service Category Percentages for Expenditures for All 

Medicaid Eligibles1 with Stroke,2 Ohio FY 2003.3,4,5 
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When you see Wendy Shoger run the Human Heart Mini-Marathon this
spring, you won‘t believe that three years ago she couldn‘t walk, talk or
write her name.

“People are constantly incredibly surprised to learn that I am a stroke
survivor,” says Wendy, a Wyoming resident. “Like many people I used
to think that strokes were something only old people had. As I have
struggled through my recovery from my massive stroke just three
years ago, I have come to realize that anybody can have a stroke. That‘s
why when people ask me to tell my story, I tell it. I am hopeful that I can
continue to raise awareness of the signs and symptoms of strokes.”

Wendy‘s stroke hit while she was eating breakfast with her husband and two young children. As
unthinkable as it was for a fit, healthy 40-year-old runner to have a stroke, her husband miraculously
recognized it and rushed her to the hospital. She was treated immediately with the clot-busting drug
tPA by the Greater Cincinnati/Northern Kentucky Stroke Team, a state-of-the-art group that serves all
the hospitals in the area. Still, the stroke left her speechless and paralyzed completely on the right side
of her body. Doctors never determined what caused it.

Wendy says her recovery has been a journey of extreme determination and will. She endlessly
practiced walking, talking, writing and many other things until her brain re-learned the tasks.

“From the beginning I would just look at my kids and think, ‘They need their mom back,’” Wendy
recalls. “I‘m really proud of the fact that I've gotten to a point where my doctors never thought I‘d be.”

Wendy still has deficits from the stroke, but now she has progressed to the point where her
remaining deficits don‘t show. While her constant daily reminder is the fact that her handwriting has
changed dramatically, she maintains her marketing career and people would never imagine she is a
stroke-survivor.

“My husband always says, ‘Look how far you‘ve come. How can you complain about that?’ And while
they are not noticable, there are still things I am determined to continue to improve.”

On the positive side, Wendy says her stroke has made her a completely different person. “I‘m
probably enjoying life‘s journey a whole lot more because I know there‘s no guarantee there‘s going
to be a tomorrow.”

Ohio Stroke Survivor Story
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Table 6-1. Number and the Percentage of Nursing Home Residents with Stroke,1 Ohio 1999. 

Race 

Age 
Group 

(Years) 

Male Female All 

Number of 
Residents 

with 
Stroke1 

Number 
of  

Residents 

Percentage 
of 

Residents 
with 

Stroke1  

Number of 
Residents 

with 
Stroke1 

Number 
of  

Residents 

Percentage 
of 

Residents 
with 

Stroke1  

Number of 
Residents 

with 
Stroke1 

Number 
of  

Residents 

Percentage 
of 

Residents 
with 

Stroke1  

White  0-34 30 517 5.8% 49 454 10.8% 79 971 8.1% 

35-44 67 934 7.2% 73 720 10.1% 140 1,654 8.5% 

45-54 256 1,811 14.1% 225 1,802 12.5% 481 3,613 13.3% 

55-64 723 3,218 22.5% 711 3,829 18.6% 1,434 7,047 20.3% 

65-74 2,341 9,109 25.7% 2,808 13,723 20.5% 5,149 22,832 22.6% 

75-84 4,774 17,396 27.4% 8,098 36,177 22.4% 12,872 53,573 24.0% 

85+ 2,841 12,185 23.3% 9,316 45,187 20.6% 12,157 57,372 21.2% 

Total 11,032 45,170 24.4% 21,280 101,892 20.9% 32,312 147,062 22.0% 

Black  0-34 17 168 10.1% 9 112 8.0% 26 280 9.3% 

35-44 34 318 10.7% 36 257 14.0% 70 575 12.2% 

45-54 136 604 22.5% 117 479 24.4% 253 1,083 23.4% 

55-64 300 821 36.5% 274 821 33.4% 574 1,642 35.0% 

65-74 620 1,621 38.2% 757 2,128 35.6% 1,377 3,749 36.7% 

75-84 679 1,885 36.0% 1,180 3,436 34.3% 1,859 5,321 34.9% 

85+ 294 1,025 28.7% 949 3,458 27.4% 1,243 4,483 27.7% 

Total 2,080 6,442 32.3% 3,322 10,691 31.1% 5,402 17,133 31.5% 

All2  0-34 47 699 6.7% 59 573 10.3% 106 1,272 8.3% 

35-44 102 1,282 8.0% 111 987 11.2% 213 2,269 9.4% 

45-54 395 2,437 16.2% 345 2,305 15.0% 740 4,742 15.6% 

55-64 1,037 4,095 25.3% 998 4,696 21.3% 2,035 8,791 23.1% 

65-74 2,996 10,840 27.6% 3,606 15,993 22.5% 6,602 26,833 24.6% 

75-84 5,506 19,427 28.3% 9,335 39,845 23.4% 14,841 59,272 25.0% 

85+ 3,159 13,300 23.8% 10,323 48,886 21.1% 13,482 62,186 21.7% 

Total 13,242 52,080 25.4% 24,777 113,285 21.9% 38,019 165,365 23.0% 

Most U.S. nursing homes use the Resident Assessment Instrument (RAI) to 

document the health status of residents. The RAI is contained in the Minimum 

Data Set (MDS), a comprehensive tool used to ascertain the resident’s initial 
health status and function, changes in that status and function and to develop 

individualized care plans.20 The MDS requires full assessments within 14 days of 

admission, annually and whenever a resident’s health status (such as their 

activities of daily living) change significantly.  Ohio nursing home residents 

undergo a full assessment every three months.  Nursing homes transmit this 
information electronically to the state, which compiles it into a database.  

 

In 1999, more than 165,000 persons were admitted to Ohio nursing homes.  Of 

these, 38,019 (23 percent) had a stroke documented on the RAI.  Black residents 

had the highest percentage of stroke at 31.5 percent.  Black males aged 65-74 

years had the highest documented percentage of all racial-gender groups at 38.2 
percent (Table 6-1).  

Source: Ohio Minimum Data Set 
1Stroke was defined as cerebrovascular accident (stroke) checked in the disease diagnosis section of the Long-term Care Resident Assessment Tool, as 
a disease that has a relationship to current ADL status, mood and behavior status, medical treatments, nursing monitoring or risk of death. 

2All categories includes all races. 
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Figure 6-2 . Percentage of Nursing Home Residents 
with Stroke1 Who Received Physical Therapy, Ohio 

1999.2 

Figure 6-3. Percentage of Nursing Home Residents 
with Stroke1 Who Received Speech Therapy, Ohio 

1999.2 

Nursing Home Residents – Rehabilitation Therapy 

Figure 6-1. Percentage of Nursing Home Residents 
with Stroke1 Who Received Occupational Therapy, 

Ohio 1999.2 

Overall, 24 percent of nursing 

home residents who had a stroke 

received occupational therapy. 
Twenty-seven percent of white 

males received occupational 

therapy compared to 20 percent 

of black males (Figure 6-1). 

Twenty-seven percent of nursing 

home residents affected by a 

stroke received physical therapy.  
Thirty percent of white males 

received physical therapy 

compared to 24 percent of black 

males (Figure 6-2). 

Among nursing home residents 

who suffered a stroke, 13 percent  

received speech therapy.  Fifteen 
percent of white males received 

speech therapy compared to 7 

percent of black males (Figure 6-

3). 

Source: Ohio Minimum Data Set. 
1Stroke was defined as cerebrovascular accident (stroke) checked in the disease 
diagnosis section of the Long-term Care Resident Assessment Tool, as a disease that 

has a relationship to current ADL status, mood and behavior status, medical 
treatments, nursing monitoring or risk of death. 

2All categories includes all races. 
 



The Burden of Stroke in Ohio 

61                                        Chapter 6                    

Nursing Home Residents – Discharge Status 

Table 6-2. Number  and Percentage of Nursing Home Residents with Stroke1 by Discharge 
Status,2 Ohio 1999. 

Discharge Status Male Female All 

Number of 
Residents 

with Stroke1 

Percentage   Number of 
Residents 

with Stroke1 

Percentage  Number of 
Residents 

with Stroke1 

Percentage  

Acute Care Hospital 2,067 15.6% 3,452 13.9% 5,519 14.5% 

Deceased 1,072 8.1% 1,909 7.7% 2,981 7.8% 

Private Home w/ Home Health 
Services 888 6.7% 1,282 5.2% 2,170 5.7% 

Private Home w/ No Home Health 
Services 370 2.8% 497 2.0% 867 2.3% 

Another Nursing Facility 276 2.1% 553 2.2% 829 2.2% 

Board and  Care/Assisted-Living 89 0.7% 224 0.9% 313 0.8% 

Psychiatric Hospital, MR/DD Facility 73 0.6% 63 0.3% 136 0.4% 

Rehabilitation Hospital 62 0.5% 62 0.3% 124 0.3% 

Other 36 0.3% 52 0.2% 88 0.2% 

0.2%
0.3%0.4%

0.8%

2.2%2.3%

5.7%

7.8%

14.5%

0%

2%
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Assisted-

living

Psychiatric

Hospital or

M R/DD

Facility

Rehabilitation

Hospital

Other

Of the more than 38,000 nursing home residents with stroke, 34 percent (13,027) 

had at least one assessment completed in 1999 with a discharge status identified. 

The majority of residents were discharged to an acute care hospital. During 1999,  
2,981 residents (7.8 percent) with stroke died while residing in a nursing home. 

Less than 3 percent of residents (370 residents) with stroke were discharged to a 

private home with no home health services (Figure 6-4,Table 6-2). 

Figure 6-4. Percentage of Nursing Home Residents with Stroke1 by Discharge Status,2 Ohio 
1999. 

Source: Ohio Minimum Data Set. 
1Stroke was defined as cerebrovascular accident (stroke) checked in the disease diagnosis section of the Long-term Care Resident Assessment Tool, as a 
disease that has a relationship to current Activity Daily Limit status, mood and behavior status, medical treatments, nursing monitoring or risk of death. 
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Stroke Mortality by Race and Gender 
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Figure 7-2. Age-adjusted Mortality Rates for Stroke per 100,000 Persons, by Race 

and Gender, Ohio 1990-2002.1,2 

The age-adjusted stroke mortality rates for all racial-gender groups decreased 

between 1990-2002, except for black males.  The mortality rate for black males 

rose by 8 percent from 83.6 to 89.9 per 100,000 persons. The mortality rate for 
black females had the largest decrease (23 percent).  Disparities between race and 

gender are apparent by the comparison of mortality rates.  The mortality rate for 

black males was 53 percent higher compared to white males (Figure 7-2).  

Although black females had the largest decline in mortality rates during this 

period; their rate in 2002 was 11 percent higher than the mortality rate for white 
females (Figure 7-2, Appendix B-16). 

Source: Chronic Disease and Behavioral Epidemiology, Ohio Department of Health. 
1Stroke was define as Stroke: ICD-09 codes 430-438 for 1990-1998  deaths and ICD-10 codes I60-I69 for 1999-2002 deaths. 
2The direct age-adjusted rates were calculated using the inter-censal estimates for 1990-1999 (July 1), bridged race census estimates for 2000 (April 1) 
and the bridged race post-censal estimates for 2001-2002 (July 1) as a denominator and to the U.S. 2000 standard population for age adjustment. 
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Stroke Mortality by County 

The average annual age-adjusted stroke mortality rate for Ohio was 62.1 per 

100,000 persons for the five-year period of 1998-2002. The mortality rates among 

Ohio’s 88 counties ranged from a high of 97.2 per 100,000 persons for Fayette 
County to a low of 45.8 for Seneca County. Mortality rates tended to be higher for 

counties in central and southwest Ohio (Figure 7-3, Appendix C-3). 

Source: Chronic Disease and Behavioral Epidemiology, Ohio Department of Health. 
1Stroke was define as Stroke: ICD-09 codes 430-438 for 1998 deaths andICD-10 codes I60-I69 for 1999-2002 deaths. 
2The direct age-adjusted rates were calculated using the inter-censal estimates for 1998-1999 (July 1), bridged race census estimates for 2000 (April 1) 
and the bridged race post-censal estimates for 2001-2002 (July 1) as a denominator and to the U.S. 2000 standard population for age adjustment. 
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Figure 7-3. Average Annual Age-adjusted Stroke Mortality Rate per 

100,000 Persons, by County, Ohio 1998-2002.1,2 
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Description of Databases 
The following seven databases were analyzed by the Chronic Disease and 

Behavioral Epidemiology Section, Bureau of Health Surveillance, Division of 

Prevention, Ohio Department of Health. 
 

Behavioral Risk Factor Surveillance System (BRFSS): 
The BRFSS is an ongoing, population-based, statewide, random-digit-dialed 

telephone survey of adults 18 years of age and older for the U.S. non-

institutionalized civilian population.  The survey is coordinated by the Centers for 

Disease Control and Prevention (CDC) and is conducted annually by all states. 

Ohio BRFSS data collected for the years 2001 and 2003-2004 were analyzed for 
this report. A person was considered to have had a stroke if they answered yes to 

the question: “Has a doctor, nurse or other health professional ever told you that 

you had a stroke?” 

 

The following variables were analyzed in the BRFSS: age, gender, race, fruit and 
vegetable consumption, high cholesterol, high blood pressure, physical activity, 

cigarette smoking, Body Mass Index (BMI) and diabetes.  The results of the two 

modules for cardiovascular health and heart attack and stroke symptom 

awareness were also presented.  These variables included prevention of stroke and 

heart attack through reduction of risk factors (increased fruit and vegetable 

consumption, reduction in high-fat and high-cholesterol foods and increased 
physical activity). Also, the frequency of a doctor advising the person to take 

action to reduce risk factors was also analyzed.  Stroke symptom awareness was 

measured by the respondent answering “yes” to the following questions: 1)“Which 

of the following do you think is a symptom of a stroke.  For each, tell me Yes, No 

or Not Sure.”  
a. “Do you think sudden confusion or trouble speaking are symptoms of a 

stroke?” 

b. “Do you think sudden numbness or weakness of face, arm or leg; especially 

on  one side, are symptoms of a stroke?” 

c. “Do you think sudden trouble seeing in one or both eyes is a symptom of a 
stroke?”  

d. “Do you think sudden trouble walking, dizziness or loss of balance are 

symptoms of a stroke?” 

e. “Do you think severe headache with no known cause is a symptom of a 

stroke?” 

 
The response of calling 911 to someone having a heart attack or stroke was 

measured by answering “call 911” to the following question: “If you thought 

someone was having a heart attack or a stroke, what is the first thing you 

would do?” 

a. “Take them to the hospital.” 
b. “Tell them to call their doctor.” 

c. “Call 911.” 

d. “Call their spouse or a family member.” 

e. “Do something else.” 
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f. “Don’t know/Not sure.” 

g. “Refused.” 

 
The prevalence estimates were adjusted to: 1) probability of selection, i.e. the 

number of different phone numbers that reach the household, the number of 

adults in each household and the number of completed interviews in each cluster; 

and 2) demographic distribution, i.e. age, sex and race.  The “Don’t know/Not 

sure” respondents were excluded from the analysis except for questions measuring 
knowledge of stroke symptoms and response to someone having a stroke.  The 

respondents who “Refused” to answer were excluded from all analyses. All 

analyses were completed using SAS version 9 (SAS Institute, Cary, N.C.) and 

SUDAAN version 9 (Research Triangle Institute, Research Triangle Park, N.C.). 

 

Emergency Medical Services (EMS) 
The suspected stroke EMS transport data were obtained from the Emergency 
Medical Services Incident Reporting System (EMSIRS) at the Ohio Department of 

Public Safety (ODPS).  Suspected stroke transports for 2004 were defined by the 

following provider assessment codes: 1) 0401 CVA/Stroke; 2) 0402 TIA ;3) 0403 

Numbness/Tingling (paresthesia); 4) 0404 Paralysis (loss of motion, unknown 

origin).  This definition of a suspected stroke was used under advisement of the 
Ohio EMS because confirmation of a diagnosis of stroke is possible only at an 

equipped medical facility and EMS personnel are trained to respond the same way 

to each of the assessment codes as if the patient were having a possible stroke.  

The variables analyzed were gender, age, county of transport (where the event 

happened not the individual’s county of residence), transport times of dispatch to 

the scene, from scene to the hospital and total transport time (including time 
spent at the scene) in minutes.  All analysis was completed by the EMS Data 

Center, ODPS.  

 

Ohio Hospital Discharge Data 
The hospital discharge data were collected and provided to the ODH Chronic 

Disease and Behavioral Epidemiology Section by the Ohio Hospital Association.  

The data collected between 1999–2003 were analyzed for this report.  Stroke was 

defined by the following range of ICD-9-CM Codes: Cerebrovascular Disease 
(Stroke) 430–438.  

 

The variables analyzed included length of stay (days), age, gender, county of 

residence, charges (dollars) and primary payor. Hospital discharges with stroke 

listed in any diagnosis field and hospital discharges with stroke listed in the 
principal diagnosis field were analyzed.  Hospital discharges with invalid 

birthdates, ages, unknown gender and lengths of stay more than 365 days were 

excluded from analysis.  All analyses were performed using SAS version 9 (SAS 

Institute, Cary, N.C.). 

 
Specific analysis by type of stroke was also completed using the ICD-9-CM codes: 

Ischemic Stroke was defined by the following ICD-9-CM codes: 

1) 433.01 Occlusion and stenosis of basilar artery with cerebral infarction 
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2) 433.11 Occlusion and stenosis of carotid artery with cerebral infarction 

3) 433.31 Occlusion and stenosis of vertebral artery with cerebral infarction 

4) 433.81 Occlusion and stenosis of other specified precerebral artery with 
cerebral infarction 

5) 433.91 Occlusion and stenosis of unspecified precerebral artery with 

cerebral infarction  

6) 434.00 Cerebral thrombosis without mention of cerebral infarction 

7) 434.01 Cerebral thrombosis with cerebral infarction 
8) 434.11 Cerebral embolism with cerebral infarction 

9) 434.91 Cerebral artery occlusion unspecified with cerebral infarction 

10) 436     Acute, but ill-defined, cerebrovascular disease 

Hemorrhagic Stroke was defined by the following ICD-9-CM codes: 

1) 430    Subarachnoid hemorrhage 

2) 431    Intracerebral hemorrhage 
3) 432    Other and Unspecified intracranial hemorrhage 

4) 432.0 Nontraumatic extradural hemorrhage 

5) 432.1 Subdural hemorrhage 

6) 432.9 Unspecified intracranial hemorrhage 

 
Transient Ischemic Attack (TIA) was defined by ICD-9-CM code: 435 Transient 

cerebral ischemia. 

 

To calculate the number of discharges with a Cardiac Endarterectomy listed as a 

surgical procedure, hospital discharges with any listed diagnosis of Disease of the 
Circulatory System ICD-9-CM  codes 390-459 and Cardiac Endarterectomy surgical 

procedure code 38.12 listed in any of the six procedure code fields were analyzed. 

 

Two different methods were used to calculate hospital discharge rates. In the first 

method, rates were calculated by using the estimate for Ohio’s resident population 

as the denominator (crude rate).  In the second method, rates were calculated and 
age-adjusted using the direct method to the U.S. 2000 standard population.  Both 

rates were calculated as the number of hospital discharges per 10,000 persons.   

The Ohio resident population was obtained from the U.S. Census Bureau, using the 

intercensal 1999, censal 2000 population estimates and the 2001-2003 intercensal 

estimates. 
 

Ohio Prototype Paul Coverdell Stroke Registry 
Ohio Prototype for the Paul Coverdell Acute Stroke Registry collected inpatient 

chart data from a statewide sample of 36 hospitals during November and 

December 2001. The statewide registry is housed and coordinated by the 

University of Cincinnati (UC). The following data elements were collected and 
analyzed by the UC Stroke Center: age, race, gender, type of stroke, length of 

stay, tPA administration, selected stroke management measures, complications, 

medications at discharge and discharge status. 

 

Ohio Medicaid Program 
The stroke Medicaid data were obtained from the Ohio Department of Job and 
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Family Services (ODJFS), Office of Ohio Health Plans’ Bureau of Health Plan Policy. 

Data for Ohio’s Fiscal Year (FY) 2003, which included the period from July 

2002 through June 2003 were analyzed. 
  

Stroke was defined by the following range of ICD-9-CM Codes: cerebrovascular 

disease stroke (430–438) listed as primary or secondary diagnosis in the claim 

record.  The variables analyzed included age; gender; race; county of residence; 

Medicare eligibility and expenditures related to: ambulance, prescriptions, durable 
medical equipment, inpatient care, intermediate care facilities for the mentally 

retarded, skilled nursing home, outpatient care, physicians, clinic, hospice, home 

health, private nursing, nursing home therapy, physical therapy and others 

(mental health, PACE, physiological laboratory, vision, family planning, waiver 

services, dental, optometry , podiatrist, federally qualified health centers, rural 

health, independent labs and speech therapy).  Only the expenditures of 
individuals part of the “Fee for Service” system were included in the analysis.  The 

Fee for Service program is the traditional Medicaid payment program in which the 

Medicaid Program pays for the individual claims for the eligible versus the 

Managed Care system.  In the Managed Care system ODJFS contracts with private 

managed care plans to provide services for eligibles.19 
 

Ohio Nursing Home Data-Ohio Minimum Data Set 
Nursing facilities (NFs), skilled nursing facilities (SNFs) and hospital skilled nursing 

units (SNUs) certified to participate in the Medicare or Medicaid programs are 

required by federal regulation to conduct comprehensive, accurate, standardized 

and reproducible assessments of each resident’s functional capacity using a 

Resident Assessment Instrument (RAI). The RAI consists of the minimum data set 
(MDS), resident assessment protocols (RAPS) and Triggers. 

 

The Ohio Minimum Data Set is located in the Division of Quality Assurance, Ohio 

Department of Health.  The data collected in 1999 are reported by all long-term 

care nursing homes using the Long-Term Care Resident Assessment Instrument. 
Stroke was defined as cerebrovascular accident (stroke) indicated in Section I. on 

any of the assessment forms at least once for that resident.  The resident was 

determined to have received speech therapy, occupational or physical therapy if 

the specific therapy was indicated in Section P of any assessment form.  The 

variables of age, race and gender were analyzed. 
 

Mortality  
All deaths between 1990 through 2002 (numerator) were identified through the 

population-based, computerized database maintained by the Office of Vital 

Statistics, Ohio Department of Health.  Any person who had cerebrovascular 

disease (stroke), listed on their death certificate as an underlying cause of death 

was included in the analysis.  Stroke was defined by the following ICD-9 codes for 
deaths certificates for years 1990-1998: cerebrovascular disease (stroke) ICD-9 

(430-438); for deaths in 1999-2002: ICD-10 codes I60-I69 were used.  The Ohio 

intercensal estimates for 1997-1999 (July 1), bridged race census estimates for 

2000 (April 1) and the bridged race post-censal estimates for 2001-2002 (July 1)  
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from the U.S. Bureau of Census were used as the denominator.  

 
Two methods of calculating mortality rates were used.  Direct age-adjusted 

mortality rates were calculated for different race and gender groups (white male, 
black male, white female, black female and all) for all 13 years between 1990–

2002.  Average annual direct age-adjusted rates were calculated for Ohio’s 88 

counties for the five-year period, 1998–2002.  Because some Ohio counties had a 

relatively small number of residents, and thus a small number of stroke deaths, 

five years of data were combined to obtain a sufficiently large sample for analysis.   

Both rates were age-adjusted using the U.S. 2000 standard population and 
calculated per 100,000 persons. 

 

The U.S. stroke mortality rates were obtained from CDC Wonder.  

For years 1990-1998: Centers for Disease Control and Prevention. Available from 

http://wonder.cdc.gov/wonder/cgi-bin/asp/MortRates.asp?
ARCHIVE=&FPS1=00000&SFPS1=00000&CDB1=430&CDE1=438&CDB2=&CDE2=

&CDB3=&CDE3=&CDB4=&CDE4=&CDB5=&CDE5=&CDB6=&CDE6=&CDB7=&CDE

7=&CDB8=&CDE8=&CDB9=&CDE9=&CDBA=&CDEA=&RCE1=All&GND1=All&AGB

1=01Under+1+day&AGE2=17Unknown&YRB1=1990&YRE2=1998&AART=ON&SYE

R=2000&NSYER=&SRCE=All&SGEN=All&BYV1=Year&BYV2=&SRT1=NON&ReturnA
s=HTML&RETURNZERO=1&Comment=Compressed+Mortality&comprate=100000&

BUTTON=Send (accessed 2006 February 21) 

 

For years 1999-2002: Centers for Disease Control and Prevention. Available from 

http://wonder.cdc.gov/wonder/cgi-bin/asp/MortRates.asp?

ARCHIVE=&FPS1=00000&SFPS1=00000&CDB1=i60&CDE1=i69&CDB2=&CDE2=&
CDB3=&CDE3=&CDB4=&CDE4=&CDB5=&CDE5=&CDB6=&CDE6=&CDB7=&CDE7

=&CDB8=&CDE8=&CDB9=&CDE9=&CDBA=&CDEA=&RCE1=All&GND1=All&AGB1

=01Under+1+day&AGE2=17Unknown&YRB1=1999&YRE2=2002&AART=ON&SYER

=2000&NSYER=&SRCE=All&SGEN=All&BYV1=Year&BYV2=&SRT1=NON&ReturnAs

=HTML&RETURNZERO=1&comprate=100000&Comment=Compressed+Mortality&
BUTTON=Send (accessed 2006 February 21) 
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Table B-1. Prevalence of Adults with Established Disease Stroke Risk Factors by Gender, 
Ohio 2001 and 2003-2004.1,2,3,4 

Risk Factor Gender Prevalence (%) 95 % C.I. 

High Blood Pressure 

Male 26.7 24.9 - 28.4 

Female 27.2 25.9 - 28.6 

Total 27.0 25.9 - 28.0 

High Cholesterol Male 36.7 34.6 - 38.8 

Female 32.6 31.0 - 34.3 

Total 34.5 33.2 - 35.8 

Diabetes Male 8.2 7.2 - 9.2 

Female 7.7 6.9 - 8.5 

Total 8.0 7.3 - 8.6 

BRFSS 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 
Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 
number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2 “Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3Current Smoker was defined as someone who smoked at least 100 cigarettes in their lifetime and now smokes every day or some days. 
4Obesity was defined as BMI 30. 
5Physical Inactivity is defined as no leisure time physical activity or exercise in the last 30 days. 
6Low Fruit and Vegetable Consumption is defined as consuming less than 5 servings of fruits or vegetables a day. 
7Low Fruit and Vegetable Consumption prevalence only includes data from 2001 and 2003. 
8For adults 18 years and older. 

Table B-2. Prevalence of Adults with Behavioral Stroke Risk Factors by Gender, Ohio 
2001 and 2003-2004.1,2,3,4,5,6,7,8 

Risk Factor Gender Prevalence (%) 95 % C.I. 

Current Smokers Male 27.7 25.9 - 29.5 

Female 24.9 23.5 - 26.3 

Total 26.2 25.1 - 27.3 

Obesity Male 25.7 24.0 - 27.4 

Female 22.7 21.4 - 24.0 

Total 24.2 23.1 - 25.3 

No Physical Activity Male 22.2 20.6 - 23.8 

Female 27.9 26.5 - 29.3 

Total 25.2 24.1 - 26.2 

Low Fruit and 
Vegetable Consumption 

Male 79.3 77.4 - 81.2 

Female 70.6 69.0 - 72.3 

Total 74.8 73.5 - 76.0 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 
Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 
number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2 “Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3High Blood Pressure prevalence does not include women who were told they had high blood pressure only while pregnant for 2003-2004 data. 
4For adults 18 years and older. 
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Table B-5. Prevalence of Stroke by Race and Gender, Ohio 2001 and 
2003-2004.1,2,3 

Race Gender Prevalence(%) 95 % C.I. 

White  Male 2.2 1.7 - 2.7 

Female 2.8 2.3 - 3.3 

Total 2.5 2.1 - 2.9 

Black  Male 3.8 1.3 - 6.2 

Female 5.2 2.8 - 7.7 

Total 4.6 2.9 - 6.4 

All  Male 2.3 1.8 - 2.9 

Female 2.9 2.4 - 3.4 

Total 2.6 2.3 - 3.0 

Table B-3. Percentage of Adults Attempting to Lower Their Risk for Stroke and Heart 
Disease with Diet and Physical Activity by Gender, Ohio 2001 and 2003-2004.1,2,3 

Risk Factor Gender Percent (%) 95 % C.I. 

Eating More Fruits and 
Vegetables 

Male 70.8 68.9 - 72.6 

Female 82.0 80.8 - 83.2 

Total 76.7 75.6 - 77.7 

Eating Fewer High-Fat  and 
High-Cholesterol Foods 

Male 60.3 58.3 - 62.3 

Female 70.0 68.5 - 71.5 

Total 65.4 64.2 - 66.7 

Participating in More 
Physical Activity 

Male 68.4 66.5 - 70.3 

Female 67.9 66.5 - 69.4 

Total 68.2 67.0 - 69.3 

Table B-4. Percentage of Adults Advised by Their Doctor to Attempt 
to Lower Their Risk of Heart Disease and Stroke with Diet and 

Physical Activity by Gender, Ohio 2001 and 2003-2004.1,2,3 

Risk Factor Gender Percent (%) 95 % C.I. 

Eat More Fruits 
and Vegetables 

Male 30.0 28.1 - 31.8 

Female 32.0 30.5 - 33.5 

Total 31.0 29.9 - 32.2 

Eat Fewer High-Fat 
and High-

Cholesterol Foods 

Male 21.1 19.4 - 22.7 

Female 22.5 21.2 - 23.8 

Total 21.8 0.5 - 22.9 

Participate in more 
physical Activity 

Male 32.2 30.3 - 34.1 

Female 33.8 32.3 - 35.3 

Total 33.0 31.9 - 34.2 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 
Health. 

1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 
number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 

2 “Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3 For adults 18 years and older. 
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Table B-7. Percentage of Adults Who Received Post-Stroke 
Outpatient Rehabilitation by Gender, Ohio 2001, 2003 and 

2004.1,2,3,4 

Gender Percent (%) 95 % C.I. 

Male 37.0 26.0 - 48.0 

Female 24.5 17.3 - 31.7 

Total 29.7 23.4 - 36.0 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department 

of Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 

number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2“Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3For adults 18 years and older. 
4Ever had a stroke was defined as: Respondents reported being told by a doctor, nurse or other health care professional that they had a stroke. 

Table B-8. Percentage of Adults Reporting Any Limitation in Activities 

Caused by Physical, Mental, or Emotional Problems, by Stroke Status, 
Ohio 2001 and 2003-2004.1,2,3,4 

Stroke Status Percent (%) 95 % C.I. 

Ever Had a Stroke 52.6 45.6 - 59.5 

Never Had a Stroke 15.9 15.0 - 16.8 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department 

of Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 

number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2“Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3For adults 18 years and older. 
4Respondents reported being told by a doctor, nurse or other health care professional that they had a stroke. 

Table B-6. Prevalence of Stroke by Age Group, Ohio 2001 and 2003-
2004.1,2,3 

Age Group Prevalence (%) 95 % C.I. 

18-34 0.7 0.3 - 1.1 

35-54 1.1 0.8 - 1.5 

55-64 4.6 3.2 - 6.0 

65-74 6.0 4.2 - 7.8 

75-84 9.3 6.9 - 11.6 

85+ 9.2 4.3 - 14.2 

All 2.6 2.3 - 3.0 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 
Health. 

1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 
number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 

2 “Don’t know/Not sure” and “Refused” were excluded from the denominator. 
3 For adults 18 years and older. 
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Table B-10. Percentage of Adults Who Recognized Sudden Numbness or Weakness of Face, 
Arm or Leg (Especially on One Side) as a Symptom of Stroke by Race and Gender, Ohio 

2001 and 2003-2004.1,2,3 

Race Gender Percent (%) 95 % C.I. 

White Male 93.2 92.0 - 94.4 

Female 96.0 95.2 - 96.7 

Total 94.7 94.0 - 95.4 

Black Male 85.8 80.2 - 91.4 

Female 93.0 91.0 - 95.1 

Total 90.1 87.4 - 92.7 

All Male 92.1 91.0 - 93.3 

Female 95.3 94.7 - 96.0 

Total 93.8 93.1 - 94.5 

Table B-11. Percentage of Adults Who Recognized Sudden Confusion or Trouble Speaking 
as a Symptom of Stroke by Race and Gender, Ohio 2001 and 2003-2004.1,2,3 

Race Gender Percent (%) 95 % C.I. 

White Male 85.6 84.0 - 87.1 

Female 92.3 91.3 - 93.3 

Total 89.1 88.2 - 90.0 

Black Male 68.9 61.8 - 76.0 

Female 83.2 79.7 - 86.6 

Total 77.3 73.5 - 81.0 

All Male 83.0 81.4 - 84.6 

Female 91.1 90.1 - 92.0 

Total 87.2 86.3 - 88.1 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 

Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 

number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2”Refused” were excluded from the denominator. 

3 For adults 18 years and older. 
 

Table B-9. Percentage of Adults Who Recognized All Five Symptoms of Stroke and To Call 
911 as the First Response to Someone Having a Heart Attack or Stroke by Race and 

Gender, Ohio 2001 and 2003-2004.1,2,3 

Race Gender Percent (%) 95 % C.I. 

White Male 35.9 33.9 - 38.0 

Female 43.9 42.1 - 45.6 

Total 40.1 38.7 - 41.4 

Black Male 23.5 18.0 - 29.1 

Female 28.8 24.6 - 33.1 

Total 26.6 23.2 - 30.0 

All Male 34.1 32.2 - 36.0 

Female 41.7 40.1 - 43.3 

Total 38.1 36.9 - 39.3 
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Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 

Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 

number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2”Refused” were excluded from the denominator. 

3 For adults 18 years and older. 
 

Table B-14. Percentage of Adults Who Recognized Severe Headache with Unknown Cause 
as a Symptom of Stroke by Race and Gender, Ohio 2001 and 2003-2004.1,2,3 

Race Gender Percent (%) 95 % C.I. 

White Male 53.8 51.6 - 55.9 

Female 63.5 61.8 - 65.2 

Total 58.9 57.5 - 60.2 

Black Male 44.5 37.6 - 51.5 

Female 51.6 46.9 - 56.3 

Total 48.7 44.7 - 52.7 

All Male 52.5 50.5 - 54.5 

Female 61.7 60.2 - 63.3 

Total 57.3 56.0 - 58.6 

Table B-13. Percentage of Adults Who Recognized Sudden Trouble Seeing in One or Both 
Eyes as a Symptom of Stroke by Race and Gender, Ohio 2001 and 2003-2004.1,2,3 

Race Gender Percent (%) 95 % C.I. 

White Male 65.6 63.5 - 67.6 

Female 68.6 67.7 - 69.4 

Total 67.1 65.8 - 68.4 

Black Male 55.4 48.3 - 62.6 

Female 56.8 52.2 - 61.4 

Total 56.2 52.2 - 60.2 

All Male 64.2 62.3 - 66.2 

Female 67.0 65.5 - 68.5 

Total 65.7 64.5 - 66.9 

Table B-12. Percentage of Adults Who Recognized Sudden Trouble Walking, Dizziness or 
Loss of Balance as a Symptom of Stroke by Race and Gender, Ohio 2001 and 2003-

2004.1,2,3 

Race Gender Percent (%) 95 % C.I. 

White Male 83.4 81.8 - 85.1 

Female 86.9 86.3 - 87.6 

Total 85.2 84.2 - 86.3 

Black Male 74.5 67.9 - 81.1 

Female 78.6 74.8 - 82.5 

Total 76.9 73.4 - 80.5 

All Male 81.9 80.3 - 83.5 

Female 85.8 84.7 - 86.9 

Total 84.0 83.0 - 84.9 
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Table B-15. Percentage of Adults Who Recognized Calling 911 as the First Response to 
Someone Having a Stroke or Heart Attack by Race and Gender, Ohio 2001 and 2003-

2004.1,2,3 

Race Gender Percent (%) 95 % C.I. 

White Male 87.5 86.0 - 89.0 

Female 89.6 88.6 - 90.6 

Total 88.6 87.7 - 89.5 

Black Male 80.8 75.2 - 86.3 

Female 87.1 83.6 - 90.7 

Total 84.5 81.4 - 87.6 

All Male 86.4 84.9 - 87.8 

Female 89.0 88.0 - 90.0 

Total 87.8 86.9 - 88.6 

Stroke Mortality 

 

White Black  All 

Males Females Males Females 

Number 

of Deaths Rate 

Number 

of Deaths Rate 

Number 

of Deaths Rate 

Number 

of Deaths Rate 

Number 

of Deaths Rate 

1990 2,254 68.6 3,760 63.3 247 83.6 387 80.1 6,650 67.0 

1991 2,295 69.1 3,706 61.0 279 88.1 352 72.1 6,646 65.4 

1992 2,201 65.1 3,673 59.3 276 82.9 349 68.9 6,513 62.8 

1993 2,292 66.5 3,870 61.0 259 82.6 369 71.0 6,802 64.4 

1994 2,419 68.4 3,849 59.9 310 91.5 388 72.8 6,981 64.9 

1995 2,438 67.9 4,049 62.2 358 107.9 409 75.4 7,272 66.6 

1996 2,544 68.6 4,126 62.4 349 100.3 443 80.3 7,484 67.4 

1997 2,670 71.9 4,330 64.7 328 93.8 427 75.6 7,780 69.1 

1998 2,527 67.2 4,270 62.7 340 91.1 465 81.2 7,623 66.6 

1999 2,566 66.5 4,493 65.2 329 93.0 457 77.8 7,880 67.9 

2000 2,369 60.1 3,966 56.9 342 98.1 451 69.8 7,151 60.6 

2001 2,224 55.3 3,886 55.1 305 82.5 406 67.1 6,846 57.1 

2002 2,404 58.6 4,005 55.9 346 89.9 382 62.0 7,161 58.7 

Table B-16. Number of Deaths and Age-adjusted Mortality Rates of Stroke per 

100,000 Persons, by Race and Gender, Ohio 1990-2002.1,2 

Source: Chronic Disease and Behavioral Epidemiology, Ohio Department of Health. 
1Stroke was define as Stroke: ICD-09 codes 430-438 for 1990-1998 deaths and ICD-10 codes I60-I69 for 1999-2002 deaths. 
2The direct age adjusted rates were calculated using the inter-censal estimates for 1990-1999 (July 1), bridged race census estimates for 2000 (April 1) 
and the bridged race post-censal estimates for 2001-2002 (July 1) as a denominator and to U.S. 2000 standard population for age-adjustment. 

Source: Ohio Behavioral Risk Factor Surveillance System, Chronic Disease and Behavioral Epidemiology Section BHSIOS-Prevention, Ohio Department of 

Health. 
1The weighted percentage was adjusted to: 1) probability of selection, i.e. the number of different phone numbers that reached the household, the 

number of adults in each household and the number of completed interviews in each cluster; 2) demographic distribution, i.e. age, sex and race. 
2”Refused” were excluded from the denominator. 

3 For adults 18 years and older. 
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Table C-1. Number of Suspected Stroke Transports Average Time (Minutes) to Scene, Average Time 

(Minutes) Scene to Hospital and Average Total Time (Minutes) by County/Region, Ohio 2004. 

Source: Ohio EMS. 
1 Time in Minutes. 
2-6 The following counties were grouped together for analysis:2Athens, Hocking, Jackson, Lawrence, Meigs and Vinton. 3Carroll, Coshocton, Guernsey,     
Monroe, Morgan, Noble and Perry. 4Crawford, Hancock, Huron, Sandusky, Seneca and Wyandot. 5Fayette and Madison. 6Fulton, Henry, Mercer, 
Paulding, Putnam and Williams. 

County Number of 
Suspected 

Stroke     
Transports 

Average 
Time1    

Dispatch 
to Scene 

Average 
Time1 

Scene to 
Hospital 

Average 
Total Time1  

from 
Dispatch to 

Hospital 

County Number of  
Suspected 

Stroke      
Transports 

Average 
Time1     

Dispatch to 
Scene 

Average 
Time1 

Scene to 
Hospital 

Average 
Total Time1  

from     
Dispatch to 

Hospital 

Adams 28 11.1 13.7 33.1 Licking 268 6.1 13.5 29.9 

Allen 153 7.3 11.5 37.9 Logan 96 5.7 11.9 33.9 

Ashland 83 6.4 13.4 34.0 Lorain 268 6.6 11.1 29.2 

Ashtabula 92 7.3 17.6 36.6 Lucas 401 14.5 17.0 44.4 

Athens2 40 8.5 16.2 45.8 Madison5 157 6.6 9.8 30.3 

Auglaize 64 7.0 12.0 31.7 Mahoning 147 8.2 15.8 34.2 

Belmont 148 7.7 13.1 33.2 Marion 37 5.1 11.3 25.2 

Brown 39 11.2 12.8 38.9 Medina 188 6.8 11.8 34.9 

Carroll3 224 10.4 26.2 48.4 Mercer6 192 8.8 17.4 43.5 

Champaign 60 6.6 10.7 29.3 Miami 115 5.9 13.7 33.1 

Clark 310 8.4 9.7 31.2 Monroe3 224 10.4 26.2 48.4 

Clermont 258 7.1 16.5 39.6 Montgomery 1,022 6.7 11.1 30.3 

Clinton 39 8.3 15.1 33.5 Morgan3 224 10.4 26.2 48.4 

Columbiana 122 10.0 16.0 38.6 Morrow 4 10.0 17.8 40.4 

Coshocton3 224 10.4 26.2 48.4 Muskingum 120 8.3 12.3 33.0 

Crawford4 297 5.9 9.2 30.1 Noble3 224 10.4 26.2 48.4 

Cuyahoga 1,623 4.5 7.7 27.7 Ottawa 42 7.6 12.5 34.1 

Darke 79 7.1 10.4 33.2 Paulding6 192 8.8 17.4 43.5 

Defiance 50 5.7 7.1 25.9 Perry3 224 10.4 26.2 48.4 

Delaware 46 5.7 16.4 34.4 Pickaway 90 8.3 13.8 37.3 

Erie 137 3.3 7.0 28.2 Pike 7 15.0 9.3 43.0 

Fairfield 175 5.7 12.3 29.3 Portage 252 5.5 14.6 35.2 

Fayette5 157 6.6 9.8 30.3 Preble 60 10.6 27.2 47.1 

Franklin 714 5.6 11.5 30.9 Putnam6 192 8.8 17.4 43.5 

Fulton6 192 8.8 17.4 43.5 Richland 163 5.8 9.9 25.0 

Gallia 354 9.0 17.2 40.7 Ross 52 15.5 16.4 42.0 

Geauga 88 6.2 12.8 33.6 Sandusky4 297 5.9 9.2 30.1 

Greene 262 5.6 16.3 32.8 Scioto 114 9.8 19.1 35.8 

Guernsey3 224 10.4 26.2 48.4 Seneca4 297 5.9 9.2 30.1 

Hamilton 1,079 6.3 12.7 31.5 Shelby 81 6.0 7.4 28.0 

Hancock4 297 5.9 9.2 30.1 Stark 626 6.4 13.5 33.4 

Hardin 75 7.6 11.5 33.0 Summit 1,357 5.1 14.1 33.3 

Harrison 31 8.8 20.6 40.7 Trumbull 228 7.1 14.8 31.7 

Henry6 192 8.8 17.4 43.5 Tuscarawas 62 6.7 13.2 31.8 

Highland 50 9.5 9.8 33.6 Union 110 9.2 16.4 35.9 

Hocking2 40 8.5 16.2 45.8 Van Wert 34 4.8 9.6 26.9 

Holmes 26 8.3 8.8 35.7 Vinton2 40 8.5 16.2 45.8 

Huron4 297 5.9 9.2 30.1 Warren 136 7.4 19.5 35.2 

Jackson2 40 8.5 16.2 45.8 Washington 76 6.9 11.8 35.6 

Jefferson 94 9.0 16.2 33.1 Wayne 152 9.2 15.2 38.3 

Knox 71 7.2 13.8 32.6 Williams6 192 8.8 17.4 43.5 

Lake 351 5.9 8.5 27.5 Wood 123 6.1 11.3 31.0 

Lawrence2 40 8.5 16.2 45.8 Wyandot4 192 8.8 17.4 43.5 

Butler 352 6.3 8.9 27.7 Meigs2 40 8.5 16.2 45.8 
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County Gender 

Average 

Number of 

Discharges 

per Year 

Average 

LOS2 

Average Total 

Number of 

Days per Year 

Average 

Charge3,4 

Average 

Total 

Charges per 

Year3 

Crude 

Rate per 

10,000 

Residents 

Age-

adjusted 

Rate per 

10,000 

Residents 

Adams Male 68 4.0 269 11,496 779,439 50.1 53.5 

Female 93 4.5 416 10,702 988,848 65.9 57.4 

All 160 4.3 684 11,038 1,768,287 58.1 56.0 

Allen Male 192 4.8 923 13,134 2,524,414 35.5 39.2 

Female 223 4.6 1,021 11,699 2,594,740 41.1 31.9 

All 415 4.7 1,944 12,365 5,119,154 38.3 34.8 

Ashland Male 68 4.6 314 14,856 1,007,257 26.0 27.9 

Female 81 3.8 310 10,402 844,639 30.2 23.9 

All 149 4.2 624 12,429 1,851,896 28.1 25.4 

Ashtabula Male 181 4.5 808 15,677 2,840,666 36.1 36.9 

Female 208 4.6 959 14,176 2,948,540 39.6 30.6 

All 390 4.5 1,766 14,875 5,789,206 37.9 33.2 

Athens Male 59 4.6 270 15,815 929,898 19.0 28.3 

Female 73 4.7 345 14,622 1,064,451 22.6 26.6 

All 132 4.7 615 15,155 1,994,349 20.9 27.7 

Auglaize Male 99 4.3 424 11,374 1,126,004 43.2 45.3 

Female 113 4.5 515 11,077 1,256,144 47.8 36.2 

All 212 4.4 939 11,215 2,382,148 45.5 40.0 

Belmont Male 76 4.2 320 10,810 821,527 22.2 20.7 

Female 110 4.7 523 10,461 1,150,710 31.0 18.4 

All 186 4.5 843 10,603 1,972,237 26.7 19.1 

Brown Male 70 4.2 294 13,325 935,403 33.4 38.6 

Female 73 3.9 286 11,337 823,091 33.4 31.7 

All 143 4.1 580 12,314 1,758,494 33.4 35.2 

Butler Male 475 4.4 2,106 13,646 6,470,924 28.9 38.3 

Female 546 5.0 2,726 14,093 7,688,912 31.7 32.4 

All 1,021 4.7 4,832 13,885 14,159,837 30.3 35.0 

Carroll Male 38 5.5 206 10,179 384,752 26.3 25.8 

Female 41 5.2 214 9,157 373,608 27.7 22.5 

All 79 5.3 420 9,648 758,360 27.0 24.0 

Champaign Male 60 4.3 257 14,021 838,482 31.2 34.2 

Female 69 4.6 321 13,536 939,409 34.8 29.2 

All 129 4.5 578 13,761 1,777,891 33.1 31.6 

Clark Male 276 4.9 1,339 14,555 4,011,453 39.7 39.7 

Female 370 5.0 1,855 13,615 5,035,009 49.5 38.2 

All 646 4.9 3,194 14,017 9,046,462 44.8 38.9 

Clermont Male 249 4.2 1,041 14,142 3,515,618 28.0 40.3 

Female 285 4.1 1,181 12,865 3,661,260 31.0 33.9 

All 534 4.2 2,223 13,460 7,176,878 29.5 36.5 

Table C-2. Average Number of Hospital Discharges with Stroke1 Listed as Principal 
Diagnosis per Year, Average Length of Stay (LOS),2 Average Total Number of Days per 

Year, Average Charge,3,4 Average Total Charges3 per Year, Crude and Age-adjusted 
Hospital Discharge Rate per 10,000 Residents by County and Gender, Ohio 1999-2003. 

Source: Ohio Hospital Association. Analysis completed by the Chronic Disease and Behavioral Epidemiology Section, BHSIOS-Prevention; Ohio 

Department of Health. 
1Stroke defined as Cerebrovascular Disease (Stroke) ICD-9 codes 430-438. 
2Total number of days divided by number of hospital discharges. 
3Total amount of charges divided by number of hospital discharges. 
4Charges represent total amount billed, not actual amount collected. 
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County Gender Average 

Number of 

Discharges 

per Year 

Average 

LOS2 

Average 

Total Number 

of Days per 

Year 

Average 

Charge3,4 

Average Total 

Charges per 

Year3 

Crude Rate 

per 10,000 

Residents 

Age-adjusted 

Rate per 

10,000 

Residents 

Clinton  Male 63 4.6 289 16,436 1,038,776 31.5 38.8 

Female 77 4.6 357 14,632 1,132,526 37.1 32.9 

All 141 4.6 646 15,443 2,171,302 34.3 35.1 

Columbiana  Male 217 4.8 1,034 11,473 2,487,308 39.1 39.9 

Female 265 4.9 1,294 9,993 2,640,089 47.1 34.9 

All 482 4.8 2,328 10,660 5,127,397 43.1 37.0 

Coshocton  Male 76 4.4 332 11,301 858,881 42.3 43.5 

Female 98 4.8 468 10,517 1,028,572 51.9 39.3 

All 174 4.6 800 10,860 1,887,454 47.2 41.4 

Crawford Male 77 4.2 324 12,306 952,459 34.4 34.2 

Female 81 4.6 370 11,467 928,822 33.6 24.3 

All 158 4.4 694 11,877 1,881,281 34.0 28.2 

Cuyahoga Male 2,737 5.0 13,677 16,212 44,323,257 41.9 41.7 

Female 3,489 5.2 18,019 15,448 53,868,814 47.9 34.9 

All 6,226 5.1 31,696 15,784 98,192,071 45.0 37.7 

Darke Male 61 4.2 255 12,342 750,400 23.3 23.1 

Female 82 4.9 401 13,483 1,105,588 30.4 21.4 

All 143 4.6 657 12,997 1,855,988 26.9 22.0 

Defiance Male 46 3.9 180 8,179 379,526 23.9 27.4 

Female 59 4.5 263 9,700 572,306 29.6 24.0 

All 105 4.2 442 9,031 951,832 26.8 25.4 

Delaware Male 97 4.5 437 16,470 1,604,225 16.6 27.7 

Female 117 4.5 526 15,259 1,785,348 19.5 25.1 

All 215 4.5 962 15,810 3,389,573 18.1 26.0 

Erie Male 176 4.0 701 13,833 2,431,914 45.6 41.0 

Female 182 4.4 792 14,394 2,613,961 44.8 33.6 

All 358 4.2 1,493 14,118 5,045,875 45.2 36.9 

Fairfield Male 211 4.1 864 13,302 2,801,295 33.5 42.3 

Female 229 4.9 1,121 13,776 3,149,174 36.0 34.1 

All 440 4.5 1,985 13,548 5,950,469 34.8 37.6 

Fayette Male 50 4.2 212 13,730 689,228 36.0 36.6 

Female 50 4.2 211 11,656 582,810 34.9 27.3 

All 100 4.2 423 12,695 1,272,037 35.5 31.3 

Franklin Male 1,289 4.9 6,311 17,110 22,051,851 24.6 36.5 

Female 1,601 5.1 8,113 16,379 26,192,574 28.9 30.8 

All 2,890 5.0 14,424 16,705 48,244,425 26.8 33.1 

Fulton Male 79 4.5 353 15,603 1,223,279 38.3 44.1 

Female 78 4.5 348 14,919 1,151,769 36.1 31.1 

All 157 4.5 700 15,264 2,375,048 37.2 36.4 

Gallia Male 43 4.7 203 9,269 398,577 28.2 31.6 

Female 51 6.6 333 11,294 571,485 31.7 25.3 

All 94 5.7 536 10,364 970,062 30.0 27.7 

Table C-2 continued. Average Number of Hospital Discharges with Stroke1 Listed as the 
Principal Diagnosis per Year, Average Length of Stay (LOS),2 Average Total Number of Days 

per Year, Average Charge,3,4 Average Total Charges3 per Year, Crude and Age-adjusted 
Hospital Discharge Rate per 10,000 Residents by County and Gender, Ohio 1999-2003. 

Source: Ohio Hospital Association. Analysis completed by the Chronic Disease and Behavioral Epidemiology Section, BHSIOS-Prevention; Ohio 

Department of Health. 
1Stroke defined as Cerebrovascular Disease (Stroke) ICD-9 codes 430-438. 
2Total number of days divided by number of hospital discharges. 
3Total amount of charges divided by number of hospital discharges. 
4Charges represent total amount billed, not actual amount collected. 
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County Gender Average 

Number of 

Discharges 

per Year 

Average 

LOS2 

Average 

Total Number 

of Days per 

Year 

Average 

Charge3,4 

Average Total 

Charges per 

Year3 

Crude Rate 

per 10,000 

Residents 

Age-adjusted 

Rate per 

10,000 

Residents 

Geauga Male 124 4.1 508 14,310 1,780,210 27.5 31.4 

Female 125 4.6 571 14,396 1,799,542 26.8 23.5 

All 250 4.3 1,080 14,353 3,579,751 27.2 27.0 

Greene Male 177 4.5 795 15,252 2,699,628 24.4 30.6 

Female 216 4.9 1,066 16,180 3,485,083 28.2 26.5 

All 393 4.7 1,860 15,761 6,184,711 26.4 27.9 

Guernsey Male 100 4.9 493 11,272 1,120,464 50.1 52.2 

Female 113 4.9 554 10,163 1,148,424 53.6 41.4 

All 213 4.9 1,047 10,682 2,268,888 51.9 45.9 

Hamilton  Male 1,303 4.7 6,079 13,716 17,858,781 32.6 37.2 

Female 1,706 4.6 7,920 12,785 21,788,676 39.0 31.8 

All 3,009 4.7 13,999 13,189 39,647,457 35.9 34.0 

Hancock Male 98 4.1 396 12,025 1,173,645 28.0 31.3 

Female 114 4.6 524 12,288 1,398,418 30.7 24.8 

All 212 4.4 921 12,167 2,572,063 29.4 27.6 

Hardin Male 64 4.8 309 11,691 750,575 41.1 48.6 

Female 78 5.3 412 12,609 983,489 48.2 39.7 

All 142 5.1 722 12,195 1,734,063 44.7 43.5 

Harrison Male 38 5.2 199 9,576 367,710 49.8 42.8 

Female 48 6.9 331 8,407 398,473 58.3 36.4 

All 86 6.2 529 8,930 766,183 54.2 39.5 

Henry Male 44 3.7 165 12,561 555,198 30.7 34.5 

Female 46 3.6 165 11,424 520,938 30.8 24.1 

All 90 3.7 330 11,984 1,076,136 30.7 27.6 

Highland Male 77 3.9 305 13,357 1,033,831 38.4 41.1 

Female 93 4.8 445 12,876 1,194,863 43.9 36.7 

All 170 4.4 751 13,095 2,228,694 41.2 38.5 

Hocking Male 45 3.6 164 11,309 513,426 32.1 33.7 

Female 52 3.9 200 10,662 550,176 36.2 31.9 

All 97 3.8 364 10,965 1,063,602 34.2 32.8 

Holmes Male 32 4.3 137 10,562 335,858 16.0 22.4 

Female 30 4.8 145 11,080 332,399 15.1 15.7 

All 62 4.6 282 10,813 668,257 15.6 18.7 

Huron Male 110 4.2 460 14,869 1,629,646 37.5 44.5 

Female 123 4.6 563 13,950 1,718,613 40.5 35.8 

All 233 4.4 1,023 14,383 3,348,259 39.0 39.5 

Jackson Male 53 4.4 233 10,689 570,776 33.7 37.2 

Female 67 5.4 365 12,965 871,258 39.6 32.7 

All 121 5.0 598 11,957 1,442,034 36.8 34.3 

Jefferson Male 199 6.7 1,339 11,935 2,370,323 57.2 48.0 

Female 239 6.9 1,646 10,700 2,548,645 62.4 39.1 

All 438 6.8 2,984 11,261 4,918,968 59.9 42.8 

Table C-2 continued. Average Number of Hospital Discharges with Stroke1 Listed as 
Principal Diagnosis per Year, Average Length of Stay (LOS),2 Average Total Number of Days 

per Year, Average Charge,3,4 Average Total Charges3 per Year, Crude and Age-adjusted 
Hospital Discharge Rate per 10,000 Residents by County and Gender, Ohio 1999-2003. 

Source: Ohio Hospital Association. Analysis completed by the Chronic Disease and Behavioral Epidemiology Section, BHSIOS-Prevention; Ohio 

Department of Health. 
1Stroke defined as Cerebrovascular Disease (Stroke) ICD-9 codes 430-438. 
2Total number of days divided by number of hospital discharges. 
3Total amount of charges divided by number of hospital discharges. 
4Charges represent total amount billed, not actual amount collected. 
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County Gender Average 

Number of 

Discharges 

per Year 

Average 

LOS2 

Average Total 

Number of 

Days per 

Year 

Average 

Charge3,4 

Average Total 

Charges per 

Year3 

Crude Rate 

per 10,000 

Residents 

Age-adjusted 

Rate per 

10,000 

Residents 

Knox Male 92 4.7 426 14,104 1,291,971 33.9 37.4 

Female 101 4.6 467 11,551 1,168,962 35.6 28.6 

All 193 4.6 893 12,764 2,460,932 34.8 32.3 

Lake  Male 396 4.2 1,677 14,252 5,638,061 35.7 37.7 

Female 468 4.5 2,083 12,954 6,059,886 39.9 30.7 

All 864 4.4 3,760 13,549 11,697,946 37.9 33.8 

Lawrence Male 10 3.5 36 7,874 80,311 3.4 3.4 

Female 13 4.6 59 9,796 127,349 4.0 3.3 

All 23 4.1 95 8,951 207,661 3.7 3.4 

Licking Male 196 4.2 821 13,107 2,569,052 27.4 32.9 

Female 214 4.1 887 12,552 2,688,582 28.4 26.0 

All 411 4.2 1,708 12,817 5,257,634 27.9 28.8 

Logan  Male 94 4.2 391 12,937 1,210,923 41.4 44.6 

Female 96 4.4 420 11,537 1,107,562 40.9 33.0 

All 190 4.3 812 12,228 2,318,485 41.2 38.0 

Lorain Male 558 4.6 2,554 13,043 7,262,328 39.7 45.6 

Female 603 4.5 2,724 13,250 7,955,187 41.3 36.2 

All 1,161 4.5 5,278 13,150 15,217,515 40.5 40.1 

Lucas Male 782 5.0 3,944 20,284 15,854,071 35.7 41.5 

Female 964 5.2 4,992 18,750 18,067,230 40.9 34.8 

All 1,746 5.1 8,936 19,437 33,921,301 38.4 37.5 

Madison Male 63 5.6 354 17,415 1,104,102 29.1 41.1 

Female 89 5.4 481 13,725 1,216,013 47.7 43.0 

All 152 5.5 834 15,264 2,320,115 37.7 41.6 

Mahoning Male 554 5.2 2,857 17,755 9,829,122 45.5 40.2 

Female 675 5.3 3,548 15,936 10,730,992 50.7 33.1 

All 1,230 5.2 6,405 16,756 20,560,114 48.2 36.1 

Marion Male 128 3.9 500 11,145 1,419,832 37.2 43.9 

Female 143 4.4 623 10,928 1,560,523 44.8 35.3 

All 271 4.1 1,123 11,030 2,980,355 40.9 38.5 

Medina Male 198 4.1 817 13,718 2,718,976 25.9 33.9 

Female 219 4.7 1,030 13,803 3,025,691 27.9 27.8 

All 418 4.4 1,846 13,763 5,744,667 26.9 30.5 

Meigs Male 26 5.4 141 11,015 284,199 22.9 23.8 

Female 28 4.2 118 9,630 269,647 23.6 17.5 

All 54 4.8 259 10,295 553,846 23.3 20.0 

Mercer Male 62 4.1 257 10,248 637,439 30.4 32.0 

Female 71 4.7 330 9,665 682,325 34.5 25.6 

All 133 4.4 587 9,938 1,319,764 32.5 28.5 

Miami  Male 157 4.5 704 14,191 2,230,869 32.3 35.3 

Female 172 5.2 894 15,166 2,611,529 34.0 27.8 

All 330 4.8 1,598 14,701 4,842,398 33.2 31.0 

Table C-2 continued. Average Number of Hospital Discharges with Stroke1 Listed as the 
Principal Diagnosis per Year, Average Length of Stay (LOS)2, Average Total Number of Days 

per Year, Average Charge3,4, Average Total Charges3 per Year, Crude and Age-adjusted 
Hospital Discharge Rate per 10,000 Residents by County and Gender, Ohio 1999-2003. 

Source: Ohio Hospital Association. Analysis completed by the Chronic Disease and Behavioral Epidemiology Section, BHSIOS-Prevention; Ohio 

Department of Health. 
1Stroke defined as Cerebrovascular Disease (Stroke) ICD-9 codes 430-438. 
2Total number of days divided by number of hospital discharges. 
3Total amount of charges divided by number of hospital discharges. 
4Charges represent total amount billed, not actual amount collected. 
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County Gender Average 

Number of 

Discharges 

per Year 

Average 

LOS2 

Average Total 

Number of 

Days per Year 

Average 

Charge3,4 

Average 

Total 

Charges per 

Year3 

Crude 

Rate per 

10,000 

Residents 

Age-adjusted 

Rate per 

10,000 

Residents 

Monroe  Male 17 4.1 69 9,595 161,196 22.5 20.0 

Female 23 4.7 109 11,168 256,859 30.2 21.2 

All 40 4.5 178 10,504 418,055 26.4 20.6 

Montgomery  Male 843 5.2 4,389 18,284 15,413,114 31.6 34.1 

Female 1,107 5.2 5,740 16,789 18,578,837 38.3 31.2 

All 1,950 5.2 10,130 17,435 33,991,951 35.1 32.5 

Morgan  Male 22 4.9 110 12,284 275,170 30.7 28.8 

Female 25 5.8 145 16,983 424,579 33.1 25.5 

All 47 5.4 255 14,763 699,749 31.9 26.6 

Morrow Male 34 4.1 139 14,015 479,301 21.2 24.8 

Female 36 4.1 147 11,792 424,509 22.2 21.7 

All 70 4.1 286 12,875 903,810 21.7 23.0 

Muskingum Male 162 4.7 757 13,075 2,112,933 39.8 41.4 

Female 195 5.3 1,030 12,586 2,446,683 44.2 34.6 

All 358 5.0 1,787 12,808 4,559,616 42.1 37.7 

Noble  Male 20 3.8 76 10,369 205,304 25.0 31.2 

Female 24 4.0 95 8,457 199,591 38.8 28.7 

All 43 4.0 172 9,329 404,895 31.0 30.2 

Ottawa Male 104 4.0 414 14,843 1,540,653 51.4 46.2 

Female 97 4.6 443 16,123 1,563,931 46.7 32.9 

All 201 4.3 857 15,461 3,104,583 49.0 38.6 

Paulding Male 14 3.4 46 9,944 135,232 13.8 15.6 

Female 20 3.9 76 6,468 126,769 19.2 15.7 

All 33 3.7 123 7,892 262,001 16.6 16.0 

Perry Male 66 4.9 322 15,033 989,154 38.5 44.9 

Female 71 5.0 355 12,177 869,435 41.4 37.8 

All 137 4.9 676 13,547 1,858,589 39.9 40.8 

Pickaway Male 82 4.4 362 14,608 1,200,758 29.0 39.5 

Female 92 4.6 427 15,102 1,386,371 38.6 34.8 

All 174 4.5 790 14,869 2,587,129 33.4 36.4 

Pike Male 56 3.7 211 12,401 699,424 41.5 45.0 

Female 71 4.2 299 11,603 821,498 49.7 41.4 

All 127 4.0 510 11,957 1,520,922 45.7 42.8 

Portage Male 250 4.2 1,042 14,617 3,657,068 33.5 42.6 

Female 276 4.6 1,279 15,698 4,326,485 35.2 35.6 

All 526 4.4 2,321 15,184 7,983,554 34.4 38.5 

Preble Male 51 4.8 249 18,905 971,740 24.3 25.9 

Female 54 4.2 225 14,113 756,433 25.3 21.5 

All 105 4.5 474 16,459 1,728,173 24.8 23.4 

Putnam Male 47 4.8 225 13,704 638,598 27.0 31.2 

Female 55 4.3 235 11,062 606,220 31.4 24.9 

All 101 4.5 460 12,276 1,244,818 29.2 27.6 

Table C-2 continued. Average Number of Hospital Discharges with Stroke1 Listed as the 
Principal Diagnosis per Year, Average Length of Stay (LOS),2 Average Total Number of Days 

per Year, Average Charge,3,4 Average Total Charges3 per Year, Crude and Age-adjusted 
Hospital Discharge Rate per 10,000 Residents by County and Gender, Ohio 1999-2003. 

Source: Ohio Hospital Association. Analysis completed by the Chronic Disease and Behavioral Epidemiology Section, BHSIOS-Prevention; Ohio 

Department of Health. 
1Stroke defined as Cerebrovascular Disease (Stroke) ICD-9 codes 430-438. 
2Total number of days divided by number of hospital discharges. 
3Total amount of charges divided by number of hospital discharges. 
4Charges represent total amount billed, not actual amount collected. 
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County Gender Average 

Number of 

Discharges 

per Year 

Average 

LOS2 

Average Total 

Number of 

Days per 

Year 

Average 

Charge3,4 

Average Total 

Charges per 

Year3 

Crude 

Rate per 

10,000 

Residents 

Age-adjusted 

Rate per 

10,000 

Residents 

Richland  Male 201 5.4 1,086 13,976 2,806,332 31.1 33.6 

Female 224 5.4 1,202 12,347 2,753,269 35.0 26.9 

All 424 5.4 2,287 13,118 5,559,601 33.0 29.5 

Ross  Male 129 4.0 514 13,073 1,683,741 33.6 41.8 

Female 173 4.4 763 12,708 2,198,463 48.8 41.5 

All 302 4.2 1,276 12,864 3,882,205 40.9 41.2 

Sandusky  Male 108 4.0 430 14,765 1,597,541 35.7 37.6 

Female 111 4.2 470 14,069 1,553,219 35.1 27.1 

All 219 4.1 900 14,413 3,150,761 35.4 31.3 

Scioto  Male 156 5.2 810 15,498 2,423,935 40.7 43.0 

Female 218 5.0 1,099 13,773 3,005,347 54.3 40.7 

All 375 5.1 1,909 14,494 5,429,282 47.7 41.7 

Seneca Male 121 4.0 478 14,524 1,751,595 41.8 46.0 

Female 130 4.2 545 12,825 1,669,868 44.3 35.1 

All 251 4.1 1,023 13,642 3,421,463 43.0 39.7 

Shelby Male 67 3.8 257 12,024 803,194 27.9 33.6 

Female 80 4.7 373 13,307 1,061,879 32.9 29.2 

All 147 4.3 629 12,722 1,865,073 30.4 31.3 

Stark  Male 695 5.1 3,568 10,816 7,508,301 38.3 38.2 

Female 821 5.4 4,410 9,991 8,196,962 41.8 31.1 

All 1,515 5.3 7,978 10,369 15,705,263 40.1 34.0 

Summit Male 1,054 4.4 4,648 16,459 17,354,057 40.2 42.7 

Female 1,301 4.7 6,094 15,542 20,208,253 46.1 36.6 

All 2,355 4.6 10,742 15,953 37,562,309 43.2 39.2 

Trumbull Male 557 6.2 3,458 17,323 9,565,551 51.3 48.6 

Female 665 6.3 4,205 16,884 11,079,049 57.6 41.9 

All 1,222 6.3 7,663 17,084 20,644,601 54.6 44.6 

Tuscarawas Male 162 4.5 722 9,083 1,467,876 36.3 36.8 

Female 169 4.6 785 8,473 1,433,709 36.2 26.9 

All 331 4.6 1,508 8,771 2,901,585 36.3 31.0 

Union Male 42 4.7 197 16,148 671,741 20.6 29.7 

Female 46 4.2 195 15,352 700,041 21.0 23.7 

All 88 4.5 392 15,731 1,371,782 20.8 26.0 

Van Wert Male 27 4.1 111 9,131 246,527 18.7 18.6 

Female 39 3.5 138 7,413 289,107 25.9 18.4 

All 66 3.8 248 8,116 535,634 22.4 18.6 

Vinton Male 20 3.8 76 12,159 243,179 30.9 34.2 

Female 18 4.4 77 12,844 226,055 27.0 25.5 

All 38 4.1 153 12,480 469,234 29.0 29.7 

Warren Male 162 4.3 687 14,792 2,387,496 19.1 28.7 

Female 192 4.2 808 13,369 2,561,557 23.2 25.9 

All 353 4.2 1,494 14,020 4,949,053 21.1 27.2 

Table C-2 continued. Average Number of Hospital Discharges with Stroke1 Listed as the 
Principal Diagnosis per Year, Average Length of Stay (LOS)2, Average Total Number of Days 

per Year, Average Charge3,4, Average Total Charges3 per Year, Crude and Age-adjusted 
Hospital Discharge Rate per 10,000 Residents by County and Gender, Ohio 1999-2003. 

Source: Ohio Hospital Association. Analysis completed by the Chronic Disease and Behavioral Epidemiology Section, BHSIOS-Prevention; Ohio Depart-

ment of Health. 
1Stroke defined as Cerebrovascular Disease (Stroke) ICD-9 codes 430-438. 
2Total number of days divided by number of hospital discharges. 
3Total amount of charges divided by number of hospital discharges. 
4Charges represent total amount billed, not actual amount collected. 
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County Gender 

Average 

Number of 

Discharges 

per Year 

Average 

LOS2 

Average 

Total Number 

of Days per 

Year 

Average 

Charge3,4 

Average 

Total 

Charges per 

Year3 

Crude Rate 

per 10,000 

Residents 

Age-adjusted 

Rate per 

10,000 

Residents 

Washington Male 90 4.0 363 11,472 1,032,483 29.4 29.3 

Female 89 4.0 355 10,632 948,415 27.6 20.5 

All 179 4.0 718 11,054 1,980,898 28.5 24.1 

Wayne Male 172 4.0 689 12,304 2,116,308 31.0 36.2 

Female 172 4.3 742 11,251 1,935,216 30.3 26.7 

All 344 4.2 1,431 11,778 4,051,524 30.7 30.9 

Williams Male 50 4.8 238 9,853 490,680 25.7 27.2 

Female 58 5.0 287 11,539 664,647 29.3 22.0 

All 107 4.9 525 10,757 1,155,326 27.5 24.2 

Wood Male 180 4.0 728 14,438 2,604,704 30.5 39.7 

Female 193 4.7 915 14,369 2,773,153 30.7 29.7 

All 373 4.4 1,642 14,402 5,377,857 30.6 34.0 

Wyandot  Male 44 4.1 182 15,737 692,406 39.5 39.5 

Female 52 4.1 215 10,099 523,134 44.3 30.7 

All 96 4.1 397 12,688 1,215,540 42.0 34.6 

Unknown Male 92 4.0 73 14,399 264,946 NA NA 

Female 96 4.7 89 17,571 333,841 NA NA 

All 188 4.3 163 16,010 598,787 NA NA 

Ohio Male 18,742 4.7 88,528 14,917 279,260,378 33.9 38.1 

Female 22,561 4.9 111,221 14,185 319,607,055 38.6 32.0 

All 41,303 4.8 199,749 14,517 598,867,433 36.3 34.5 

Table C-2 continued. Average Number of Hospital Discharges with Stroke1 Listed as the 
Principal Diagnosis per Year, Average Length of Stay (LOS),2 Average Total Number of Days 

per Year, Average Charge,3,4 Average Total Charges3 per Year, Crude and Age-adjusted 
Hospital Discharge Rate per 10,000 Residents by County and Gender, Ohio 1999-2003. 

Source: Ohio Hospital Association. Analysis completed by the Chronic Disease and Behavioral Epidemiology Section, BHSIOS-Prevention; Ohio 

Department of Health. 
1Stroke defined as Cerebrovascular Disease (Stroke) ICD-9 codes 430-438. 
2Total number of days divided by number of hospital discharges. 
3Total amount of charges divided by number of hospital discharges. 
4Charges represent total amount billed, not actual amount collected. 
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Table C-3. Average Annual Number of Deaths and Average Annual Age-adjusted Rate Per 100,000 

persons for Stroke1 by County, Ohio 1998-2002.2 

Source: Chronic Disease and Behavioral Epidemiology, Ohio Department of Health. 
1 Stroke was define as Cerebrovascular Disease (Stroke): ICD-09 codes 430-438 for 1998 deaths and ICD-10 codes I60-I69 for 1999-2002 deaths. 
2 The direct age-adjusted rates were calculated using the inter-censal estimates for 1998-1999 (July 1), bridged race census estimates for 2000 (April 1) 
and the bridged race post-censal estimates for 2001-2002 (July 1) as a denominator and to the U.S. 2000 standard population for age adjustment. 

County 

Average Number of 

Deaths Per Year 

Average Annual 

Rate per 100,000 

Adams 20 72.0 

Allen 97 78.7 

Ashland 46 74.9 

Ashtabula 66 55.7 

Athens 29 62.8 

Auglaize 34 59.7 

Belmont 53 52.8 

Brown 23 61.0 

Butler 171 63.8 

Carroll 16 53.5 

Champaign 27 65.9 

Clark 139 82.6 

Clermont 83 65.3 

Clinton 24 61.2 

Columbiana 66 52.3 

Coshocton 35 84.8 

Crawford 39 69.9 

Cuyahoga 938 54.6 

Darke 45 66.5 

Defiance 27 67.8 

Delaware 40 60.0 

Erie 51 53.9 

Fairfield 73 67.2 

Fayette 31 97.2 

Franklin 554 67.7 

Fulton 32 73.5 

Gallia 18 55.2 

Geauga 49 57.2 

Greene 80 62.3 

Guernsey 25 54.7 

Hamilton 632 68.6 

Hancock 43 54.6 

Hardin 20 59.0 

Harrison 11 51.5 

Henry 21 63.0 

Highland 36 81.7 

Hocking 23 81.5 

Holmes 17 51.0 

Huron 31 54.0 

Jackson 20 57.8 

Jefferson 48 46.5 

Knox 45 75.7 

Lake 122 49.8 

Lawrence 44 67.7 

County 

Average Number of 

Deaths Per Year 

Average Annual 

Rate per 100,000 

Licking 84 63.6 

Logan 40 83.1 

Lorain 174 63.7 

Lucas 294 62.3 

Madison 29 85.1 

Mahoning 203 57.9 

Marion 42 62.2 

Medina 77 62.6 

Meigs 22 83.6 

Mercer 32 68.4 

Miami 67 65.3 

Monroe 11 55.9 

Montgomery 383 65.4 

Morgan 12 69.2 

Morrow 15 51.8 

Muskingum 69 71.8 

Noble 9 60.4 

Ottawa 31 61.3 

Paulding 11 55.9 

Perry 20 64.3 

Pickaway 28 64.5 

Pike 17 58.8 

Portage 69 55.9 

Preble 19 45.9 

Putnam 19 48.5 

Richland 84 60.7 

Ross 43 60.8 

Sandusky 41 56.6 

Scioto 54 59.8 

Seneca 28 45.8 

Shelby 28 59.8 

Stark 283 63.3 

Summit 377 63.3 

Trumbull 151 56.2 

Tuscarawas 67 61.7 

Union 20 63.6 

Van Wert 22 58.4 

Vinton 6 52.7 

Warren 77 68.4 

Washington 40 55.3 

Wayne 73 68.1 

Williams 29 62.6 

Wood 67 62.8 

Wyandot 22 76.0 

Ohio 7,332 62.1 
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Cerebrovascular disease: Also called a stroke or the brain equivalent of a heart 

attack. A condition in which a blood vessel in the brain bursts or is clogged by a 

blood clot, leading to inadequate blood supply to the brain and death of brain cells. 
 

Cholesterol: A waxy, fat-like substance found in the bloodstream and produced in 

the liver. 

 

Confidence interval (C.I.): A range of numbers in which the true value of the 
estimate would be found (95 percent of the time). Confidence intervals are related 

to sample size; a larger sample size produces a more reliable estimate and a 

narrower confidence interval.  

 

Diabetes (or diabetes mellitus): A metabolic disorder resulting from insufficient 

production or utilization of insulin.  Cardiovascular disease is a common 
complication. 

 

Direct costs: Costs associated with an illness that can be attributed to a medical 

service, procedure, medication, etc. such as X-ray examination, pharmaceutical 

drugs, surgery or a clinic visit. 
 

Dysphagia:  Difficulty chewing and swallowing food that occurs when one side of 

the mouth is weak due to stroke or other brain injury.  One or both sides of the 

mouth can lack feeling, increasing the risk of choking. 

 
Emergency care: Treatment for people who have experienced a first or recurrent 

acute cardiovascular disease event (e.g., heart attack, heart failure, stroke) 

designed to increase their probability of survival and to minimize associated 

damage or disability. 

 

Emergency medical services (EMS): The pre-hospital medical stabilization, 
triage and transportation of persons who are sick, injured, wounded or otherwise 

incapacitated or helpless by any person who is in that service or regularly provides 

that service. 

 

Endarterectomy: A surgical procedure in which plaque is removed from the 
carotid arteries as a means to prevent stroke.  

 

Health disparities: Differences in the burden and impact of disease among 

different populations defined, for example, by sex, race or ethnicity, education, 

income, disability, place of residence or sexual orientation. 
 

Heart attack: An acute event in which the heart muscle is damaged because of a 

lack of blood flow from the coronary arteries, typically accompanied by chest pain 

and other warning signs, but sometimes occurring without recognized symptoms 

(i.e., “silent heart attack”). 
 

Heart disease: Any affliction that impairs the structure or function of the heart 

(e.g. atherosclerotic and hypertensive diseases, congenital heart disease, 
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rheumatic heart disease, cardiomyopathies). 

 

Hemiparesis:  Weakness or paralysis on one side of the body. 
 

Hemorrhagic stroke: Occurs when blood vessels rupture and cause bleeding in 

the brain or in the space between the brain and skull.  

 

High blood pressure: A chronic condition in which the pressure in the arterial 
circulation is greater than desired and associated with increased risk for heart 

disease, stroke, chronic kidney disease and other conditions. Blood pressure is 

considered “high” if systolic pressure (measured at the peak of contraction of the 

heart ) is 140 mm Hg or if diastolic pressure (measured at the fullest relaxation 

of the heart ) is 90 mm Hg. 

 
Incidence: The number of new cases of disease occurring in a population of given 

size within a specified time interval (e.g., the average annual incidence of stroke 

for women in during 1985-1989 was approximately 120/100,000 population). 
 

Indirect costs: Costs associated with an illness that occur because an individual 

or family members cannot work at their usual job because of premature death, 

sickness or disability. 

 

Ischemic stroke: Caused by the blockage of arterial blood supply to the brain. 
Ischemic strokes account for 70 to 80 percent of all stroke deaths. 

 

Medicaid: A program that provides health care services for eligible individuals and 

families with low incomes and resources. Although the federal government 

establishes general guidelines for the program, the Medicaid program 

requirements are established by each state. Whether a person can be eligible for 
Medicaid will depend on the state where they live. Each state administers its own 

Medicaid program. 

 

Medicare: A social program enacted in 1965 that is financed by a combination of 

payroll taxes from workers and their employers, beneficiary premium payments 
and general federal revenues. The program provides health insurance to people 

age 65 and older, those who have permanent kidney failure requiring dialysis or 

transplant and certain individuals under 65 with disabilities. 

 

Morbidity: Disease; any departure, subjective or objective, from a state of 
physiological or psychological health and well-being. 

 

Mortality rate: Rate of death expressed as the number of deaths occurring in a 

population of a given size within a specified time interval. 

 

Obesity: A condition characterized by excessive body fat. Usually defined as a 
Body Mass Index of 30 or higher. 

 

Occupational therapy: Services given to help a individual to return to usual 
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activities (such as bathing, preparing meals, housekeeping) after illness. 

 

Physical therapy: Treatment of injury and disease by mechanical means, such as 
heat, light, exercise and massage. 

 

Plaque:  A deposit of fatty (and other) substances in the inner lining of an artery 

wall characteristic of atherosclerosis.  

 
Premature death: Death that occurs at an age earlier than the average life 

expectancy for the population. 

 

Prevalence: The frequency of a particular condition within a defined population at 

a designated time (e.g., 12.6 million Americans living with heart disease in 1999 

or 36.4 percent black men aged 20-74 years found to have hypertension in a 
survey conducted in 1988-1994). 

 

Primary CVD prevention: A set of interventions, including the detection and 

control of risk factors, designed to prevent the first occurrence of heart attack, 

heart failure or stroke among people with identifiable risk factors. 
 

Primordial CVD prevention: A set of interventions targeting people without risk 

factors or CVD (including the maintenance or restoration of favorable social and 

environmental conditions and the promotion of healthy behavioral patterns) to 

prevent development of risk factors. Although this approach was originally 
intended to apply to whole societies to prevent the first appearance of epidemic 

levels of risk factors, the term is commonly used in the sense of “early 

intervention” to prevent risk factors in individuals even in populations where risk 

factors are already epidemic.  

 

Principal diagnosis of stroke: The principal diagnosis is submitted as the first of 
several possible diagnoses coded on the discharge record. The condition 

established after study to be chiefly responsible for admitting the patient to the 

hospital for care. 

 

Rehabilitation: An intervention approach designed to limit disability among 
survivors of CVD events and reduce their risk for subsequent events. 

 

Risk factor: An individual characteristic associated with increased frequency of 

specified health problems; for example, high LDL cholesterol, high blood pressure 

and diabetes are all associated with CVD. 
 

Speech therapy: Also known as speech-language therapy. Treatment to regain 

and strengthen speech skills. 

 

Secondary CVD prevention: A set of interventions aimed at survivors of acute 
CVD events (e.g., heart attack, heart failure, stroke) or others with known CVD in 

which long–term case management is used to reduce disability and risk for 

subsequent CVD events.  
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Stroke: Sudden interruption of blood supply to the brain caused by an obstruction 

or rupture of a blood vessel. There are two types of stroke: ischemic and 
hemorrhagic.  

 

Thrombolysis:  The breaking up of a blood clot. 

 

Tissue plasminogen activator (tPA):  One of several clot-dissolving drugs used 
during a stroke to restore blood flow in a blocked artery. 

   

Transient ischemic attack (TIA): A temporary stroke-like event that lasts for a 

short time and is caused by a temporarily blocked vessel leading to or within the 

brain.  Also called a “mini-stroke” or “little stroke,” it is an extremely important 

stroke indicator and is often a warning sign of an impending stroke. 
 

Years of potential life lost (YPLL): A measure of the impact of premature death 

on a population. YPLL is calculated using a predetermined expected life span and is 

the sum of the differences between this age and the age at death for everyone 

who died early. 
 

 

Sources: 

 

1. Centers for Disease Control and Prevention. Charting the Course: State Heart 

Disease and Prevention Programs. Atlanta, GA: US Department of Health and 

Human Services, Centers for Disease Control and Prevention; 2004. 

2. Centers for Disease Control and Prevention. Available from http://

www.cdc.gov/excite/library/glossary.htm (accessed 28 February 2006) 

3. Health Policy Institute of Ohio. Ohio Medicaid Basics. Columbus, Ohio: Health 

Policy Institute of Ohio;2005.Diabetes Dictionary Index. 
Available:diabetes.niddk.nih.gov/dm/pubs/dictionary/A-E.htm (accessed 28 

February 2006) 

4. US Department of Health and Human Services. A Public Health Action Plan to 

Prevent Heart Disease and Stroke. Atlanta, GA: US Department of Health and 

Human Services, Centers for Disease Control and Prevention; 2003. 
5. Centers for Medicare and Medicaid Services. Available: http://

www.cms.hhs.gov/researchers/projects/APR/2004/facts.pdf  (accessed 2005 

November) 

6. American Heart Association. Heart and Stroke Facts. Dallas, Texas: American 

Heart  Association; 2004. 
7. Centers for Medicare and Medicaid Services. Available: http://

www.medicare.gov/Glossary/Search.asp (accessed 28 February 2006) 
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The Story
Continues

It took Michele Standifer a few days to realize she had had a stroke. The
thought never even occurred to her – healthy 34-year-olds don‘t have
strokes. No, it must be a virus.

The headache she woke up with one Sunday morning was so severe
she thought if she shot her head off with a gun it probably would have
felt better. But it was a virus.

She had trouble gripping the soap in the shower, so she figured it was
time to try a new brand of soap. She had a virus.

“When I look back on it, I was dragging my left leg,” she recalls, “but I‘ve
got a virus.”

Doctors at the first hospital she visited on Monday sent her home diagnosed with a migraine
headache, and they told her to call a neurologist if she wasn‘t better by Tuesday. But by Tuesday she
couldn‘t move the left side of her body.

This time her family rushed her to Cincinnati's University Hospital, where doctors discovered through
an angiogram that an aneurism in her carotid artery had resulted in a stroke. Nearly a year of
therapy helped Michele to regain the use of her left arm and leg. She had to re-learn to write, pick up
a fork, even how to put her hand on the table.

That was 16 years ago. Today, the 50-year-old from Colerain Township is a marathon walker and
completed the marathon in Kona, Hawaii with the American Stroke Association‘s Train to End Stroke
program. She educates other women, especially African Americans, on the importance of taking
control of their health. Doctors don‘t know what caused the aneurism, but Michele believes that her
stroke was God‘s way of getting her to teach others about the importance of exercise, good nutrition
and adequate sleep.

“Pay attention to your health,” she advises women, “because it‘s not only for you, it‘s for your
family. You were given this body as a gift, and if you don‘t take care of it, it will be taken away
from you.”

Ohio Stroke Survivor Story



Ohio

Akron
1236 Weathervane, Suite 300C
Akron, Ohio 44313
330-867-9987

Canton
4916 Hills & Dales Road
Canton, Ohio 44708
330-478-8383

Cincinnati
2936 Vernon Place
Cincinnati, Ohio 45219
513-281-4048

Cleveland
1689 E. 115 St.
Cleveland, Ohio 44106
216-791-7500

Columbus
5455 N. High St.
Columbus, Ohio 43214
614-848-6676

Dayton
24 N. Jefferson Street, 3rd Floor
Dayton, Ohio 45402
937-224-3571

Toledo
1701 Woodlands Drive, Suite 200
Maumee, Ohio 43537
419-740-6180

Youngstown
840 Southwestern Run
Youngstown, OH 44514
330-965-9230

Kentucky

Ashland
1544 Winchester, Suite 805
Ashland, Ky. 41101
606-325-2040

Bowling Green
1212 Ashley Circle, Suite 1
Bowling Green, Ky. 42104
270-842-5700

Lexington
210 Malabu Drive, Suite 125
Lexington, Ky. 40502
859-278-1632

Louisville
240 Whittington Parkway
Louisville, Ky. 40222
502-587-8641

West Virginia

Charleston
162 Court St.
Charleston, W.Va. 25301
304-720-9001

American Heart Association,
Ohio Valley Affiliate Offices
Ohio Valley Affiliate Office

5455 N. High St.
Columbus, Ohio 43214
614-848-6676 or 800-282-0291

For Stroke & Heart Disease Information:
1-800-AHA-USA1
www.americanheart.org

This publication was produced by the Heart Disease and Stroke Prevention Program, Ohio Department of Health,
and was made possible with funding from the U.S. Centers for Disease Control and Prevention, National Center
for Chronic Disease Prevention and Health Promotion, Division for Heart Disease and Stroke Prevention. Contents
of this publication are the responsibility of the authors and do not represent the official views of the CDC.



www.americanheart.org

800.AHA.USA1

The Ohio Department of Health




