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Abstract. This research paper will include information and an introduction to stroke, and the
prediction of stroke factors based on the research. It is important to let people do some common
factor of prediction strategies for stroke since it is a sudden cause of death. It will list several
typical types of strokes. This paper will also show the cause and reason that affect a stroke. It
will also include its death rate and people may have a higher chance to get one. In the second
part, there will be different analyses of its symptoms. The research will compare each result and
get their common factor. Using data visualization and graphs to clearly show the difference, will
show which habit will cause a higher risk of stroke. It will further lead to their age and diet
structures. In the end, it will show the prevention of common strokes, giving more advice and
strategies to face the stroke, and giving more direct instructions to the people who are never
aware of it.
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1. Introduction
Stroke is the most severe problem in the world. A stroke is a sudden vessel block that occurs when blood
flows to a part of the brain is disrupted. The blood contains red blood cells that carry oxygen and
nutrients, the more vessels get blocked, the lack of brain supply will happen, leading to a sudden death
eventually by brain damage. Stroke is one of the leading causes of disability and death globally, and it
is frequently referred to as "brain disease flare-ups." Every year, about 800,000 new strokes occur in the
United States; roughly 137,000 people pass away as a result, and survivors permanently alter their way
of life. [1] There are now an estimated 6.5 million stroke survivors in the United States. Many patients
experience "small stroke" symptoms in the days or weeks before having a stroke, but these symptoms
are frequently overlooked. If untreated, stroke risk might increase to 30% to 50% after three months.
Therefore, the ability of stroke prevention to preserve research on stroke prediction is essential to stroke
prevention. “Globally, stroke became the second most leading cause of death [1].” In 2019, there are
11.9% of all deaths caused by stroke.[1] 77.19 million people experienced ischemic stroke, which is the
most common one of all types of strokes, ischemic stroke, 62.4% of the strokes relates to this. In order
to raise people's awareness of the causes of stroke and lower their risk of developing stroke, this study
attempts to forecast the patient's chance of having a stroke utilizing current databases and Python
programs. As a major collection, the death rate could be 12.5%. That is a super high death rate, and
stroke is the only possible disease that could cause a sudden death.

In the following paragraphs. The paper will express different typical types of strokes, along with
their features, causes, and symptoms. The first will be the ischemic stroke. Ischemic strokes total 87%
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of all strokes. The second is a hemorrhagic stroke. Hemorrhagic stroke makes up the remaining 13%.
There are small branches of different mini strokes, like, Transient Ischemic Attack, Brain stem stroke,
and Cryptogenic stroke, which means the stroke is caused by unknown causes.

2. Pathology and cause analysis of apoplexy

Ischemic stroke is the most frequent stroke in the world. Globally, stroke is the second leading cause of
death, with 11.6% of deaths caused by stroke [1]. The portion and percentage for ischemic stroke rose
from 62.4% to 87%. There are two main types of ischemic stroke. One is “Thrombotic stroke”, and
another is “Embolic stroke”. Thrombotic strokes will cause blood clots in one of the arteries that supply
blood to the brain. It will lead to some neurological symptoms [2]. For instance: “A thrombotic stroke
will cause weakness and numbness of the face, arm, or legs [2]. People will have confusion and vision
problems. The bigger the clot is, the higher the death rate it raises. People who have high blood pressure,
high cholesterol levels, diabetes, obesity, age, and smoking problems. This is more likely to be a standard
stroke problem that could lead to death. The second, which is an embolic stroke, is another type of
ischemic stroke. Unlike the first one like a clot. An embolic stroke is an embolus. It could travel from
heart to brain. Since its size, the embolic stroke could only block some small vessels. This embolus
usually happens with the heart. [3]People who have a heart flaw, or a heart attack will have a higher
chance of getting an embolus [2]. A stroke will cause complications and will destroy brain cells. So, the
cause of death of people who get strokes may not only be strokes. But these compilations are on a more
long-term basis. Well-treated could be overcome. Mis-treated will cause the accumulation of fluid in
the brain, swelling and hemorrhage; Convulsions; Memory loss; and Difficulties in understanding
people’s speech [3]. Ischemic stroke is also a long-term basis. Fatty substances will accumulate in the
arteries. Oily food will cause more strokes, especially high glucose levels based on the research that will
be provided later. [3] On Global prediction, the people 25 years old risk of all strokes is 25.4%, and
ischemic stroke is 18.3%.

3. Result

This research provided the association of age, to see how age factors will affect the rate of stroke. The
bottom graph Figure 1 shows the people who will get stroke lines. 0-19,20-39,40-59, and the number of
people greater or equal to 60 years old [4]. In the past twenty years. Every group of people increases
rapidly for the percentage of deaths that stroke causes. For the gender part. Women will have a higher
risk of getting a stroke than a man. That is because when people get over 60 years old [4]. The risk of
getting a stroke will increase two times every ten years. Since the women'’s lifetime will be averagely
higher than men's. [4]So, their chance of getting a stroke is higher than that of men. Next, the research
also collects the data from the number of stroke cases, death rate, and disability-adjusted in different
eras. That will help the people to predict its growth to have corresponding strategies to face it. It can be
seen that the number of people getting strokes has increased from 2010 to 2020.[4] The reason for that
is because the average human life length is extending. [4]Medical ability has kept advancing through
the decades, that’s why it was decreasing initially. Correspondingly, the death rate is decreasing as well,
and also the disability-adjusted people.
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3.1. Stroke overview
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Figurel. Person percentage will get a stroke in 1990-2030(2020 go 2030 are prediction by linear
regression), A: Age 0-19, B: Age 20-39, C: Age 40-59.
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Figure 2. Person's number of stroke cases, death rate, and disability-adjusted in 1990-2030(2020 to
2030 are predicted by linear regression), A: Age 0-19, B: Age 20-39, C: Age 40-59, D: Age >=60.

In this paragraph, the research will describe the second major stroke-Hemorrhagic stroke. This stroke
content is 13% compared with the ischemic stroke which has nearly 87% [5]. Hemorrhagic stroke is
often caused by sudden bleeding [5]. Sudden bleeding may be caused by hypertension, head injuries,
Cerebral aneurysms, high blood pressure, blood vessel leaks or ruptures, liver diseases, brain tumors,
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and drug abuse [6]. Hemorrhagic stroke could be a conversion by ischemic stroke, or it could be a stroke
that is caused by a brain tumor or bleeding disorder [6]. Although there are only 13% of adults get
hemorrhagic stroke instead of ischemic stroke. The high percentage of happening in the group of
children is devastating [6]. Nearly 44% of the strokes that a child could have been by hemorrhagic stroke.
It is because people will have a blood vessel problem by birth, or sickle cell disease. Hemorrhagic stroke
is a super severe problem for kids. In the research for 2020, there are only 34% of the people who
survived after the 1st year that they experienced. But the most important thing is to treat it well [6]. After
medicine and surgery interfere, the people could get back to their original life from 12%-36%. The
symptoms of hemorrhagic stroke are Sudden numbness or weakness of the face, arm, or leg, especially
on one side of the body Sudden confusion Sudden trouble speaking, Sudden trouble seeing in one or
both eyes Sudden trouble walking Sudden dizziness, loss of balance, or coordination Sudden, severe
headache with no known causes [7]. The most risky factor of hemorrhagic strokes is high blood pressure.
Over time, high blood pressure can weaken blood vessel walls, increasing the risk of rupture. Blood
pressure regulation is essential for preventing hemorrhagic strokes. Another main factor for hemorrhagic
strokes is aneurysm, which means weakened blood vessels. That will make the blood rush out of the
vessel. It is the difference with ischemic stroke. Smoking could be a main factor that weakens the blood
vessels. [7]Similar to ischemic stroke, hemorrhagic stroke will also have a higher risk in older people.
Especially the people who are over 65 years old. For the same result above in the research of ischemic
stroke, the possibility of getting an ischemic stroke will be doubled every ten years after the 60s. Figure
3 shows the number of people who get an ischemic stroke and hemorrhagic stroke by age. The climax
will be 60 and 70 Since there are not that many people in their 80s. Hemorrhagic stroke is the second
major stroke of all strokes.
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Figure 3. Amount of people who will get a stroke 20-80-year-old people who will get an ischemic stroke
or hemorrhagic stroke.

This paragraph will illustrate the rest of the stroke which is lower than 1%. This will contain the
Transient Ischemic Attack, brain stem stroke, and Cryptogenic stroke [8]. A transient ischemic attack.
It is a short stroke that will cause a short numbness, confusion, or dizziness in a couple of minutes or a
day. As its name, the cause will be more like an ischemic stroke [8]. The cause is blocked vessels. But
it’s not totally blocked, a clot that narrows the brain vessel. Same as the ischemic stroke. The people
who may have a higher risk are elders, heart disease, diabetes, and smoking. The main difference
between a mini-stroke and a normal ischemic stroke is its duration. A stroke has always been clarified
as a long-term disease, and it has always been related to more neurological symptoms. A brain stem

219



Proceedings of the 4th International Conference on Signal Processing and Machine Learning
DOI: 10.54254/2755-2721/51/20241362

stroke is a major stroke that happens on the brain stem. It is a severe problem since the brain controls
most parts of the body. People will have a hard time to be able to speak or move any parts of the neck.
People will have difficulty speaking and swallowing. Or it might oppress the vision nerve. It may cause
double vision, or other visual disturbances [8]. As a normal stroke. The risk factors will also be smoking,
high blood pressure, diabetes, high cholesterol, and high age [9]. The cause of a brain stem stroke could
be the presence of blood clots; hemorrhages; and damage to the artery due to sharp turns of the head or
neck. The Last stroke for the minority of the stroke is Cryptogenic stroke or an unknown cause stroke.

By knowing the many types of strokes. The most important paragraph of the research paper is to
collect all types of stroke’s common traits and provide the best prevention strategies. This is the whole
purpose of this research paper. The research group had gathered the most common factors that could
lead to a stroke. In the world, stroke, often known as "brain disease flare-ups," is one of the main causes
of disability and death. [9]Every year, about 800,000 new strokes occur in the United States; roughly
137,000 people pass away as a result, and survivors permanently alter their way of life. There are now
an estimated 6.5 million stroke survivors in the United States. Many patients experience "small stroke"
symptoms in the days or weeks before having a stroke, but these symptoms are frequently overlooked.
If untreated, stroke risk might increase to 30% to 50% after three months. Therefore, the ability of stroke
prevention to preserve research on stroke prediction is essential to stroke prevention. The systematic
procedure for carrying out the research project is shown in the flow chart (Fig. 1). The research group
start by identifying the precise issue we want to look into. After selecting a topic, Research and literature
comprises obtaining available data and looking at pertinent literature to develop an understanding and
context for the study. Next, we compile the information needed for the analysis. The majority of these
facts come from the internet. The term "model" refers to the development of an appropriate model or
framework for the efficient analysis of the gathered data. Writing the code requires converting the
selected model into text that can be used to handle and manipulate data. The final step, Analyze
Conclusion, is running the code on the gathered data and analyzing the outcomes to get important
insights from the research study. The flow chart makes sure that the research process is ordered and
logical, which helps to ensure that investigations are thorough and well-managed. [10]Leo Breiman and
Adele Cutler are the creators of the widely used machine learning technique known as random forest,
which mixes the output of various decision trees to produce a single outcome.[10] Its widespread use is
motivated by its adaptability and usability because it can solve classification and regression issues. The
first chart shows the distribution of stroke patients, for every 50 people, one person is a patient under
stroke's sufferance. But the more devastating result shows, there are 1 in every 4 in the US will have a
stroke in our lifetime [10]. Stroke will cause heart attacks that kill people. So, even if you are not a
stroke patient, the number of people dying by stroke is still substantial. Knowing and acknowledging
more knowledge of prevention and the common symptoms of stroke could save millions of lives, this is
the whole purpose of our project.

3.2. Factors of Stroke’s cause
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Figure 4. Treemaps for different selections and find the classification of different routes [10]
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Figure 5. The number of distrubution of the people didn’t get a stroke and the people who get a stroke.
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Figure 6. The steps for doing research.

On another hand, the bar chart (figure 6) shows a stroke will more commonly happen to people that
exceed 60 years old. This is a common international standard for people who an elderly. This means,
the older you are, the more likely you are to have a stroke. The chance of you having a stroke doubles
every 10 years after 60 years old. A longer lifetime will cause more strokes.
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Figure 7. The people who didn’t get a stroke and the people who get a stroke versus different age levels.

The third histogram (figure 7) expresses the relationships of a stroke that happen depending on
gender. We could see women or females have a higher count on both stroke and non-stroke people. This
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is because women used to have a longer age. That will make them have a longer time and the probability
of having a stroke having high blood pressure when they are getting pregnant could also be a typical
problem.

Gender vs. Stroke
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Figure 8. The first two histogram shows how many women get a stroke, and how many don’t; the second
two show the men’s

The fourth box plot (figure 8) represents the patient's glucose level when they are having a stroke.
As it represents, a higher glucose level will cause a higher possibility of getting a stroke. We could see
there is a 3 times probability you will get a stroke when your glucose level in your body is higher than
75. Excessive blood glucose can cause increased fatty deposits in blood vessels. These clots can be stuck
or block the blood vessels in the brain or neck, limiting the blood supply, stopping oxygen from getting
to the brain, and causing a stroke.

Average Glucose Level vs. Stroke
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Figure 9. Box plot for the people who get a stroke and not get a stroke versus glucose level.
The fifth box plot (figure 9) is similar to the previous chart. BMI index is derived from the proportion

of height and mass. A higher BMI means that people are more chubby, which could depend on that
person having a higher glucose level. Still, this is an extension for the fourth result.
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BMI vs. Stroke
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Figure 10. Box plot for the people who get a stroke and do not get a stroke versus their BMI.

The last chart (figure 10) is a collection of many different experiments for calculating the probability
of a stroke. Due to the graph, we can see it is obviously skewed to the right, which means the mean is
higher than the median. The value is more likely to be less than 0.1 by three standard deviations, which
means there is over 99.5% chance that the opportunity to have a 10 percent chance of getting a stroke
in life. That is a super high probability. It will let us attend and be aware of the risk of it, and it is the
only possible case that could cause a rapid death. That is the goal of the research paper.

Predicted Probability of Stroke

Figure 11. Total probability for a person that gets a stroke.

For the final prevention strategies and suggestions to the patient, strokes have some common factors.
These are the main points that the reader should take away. stroke shows us they are killing us by
blocking the blood vessels in most cases, which means more fat may cause more possibility of getting
a block in our vessels. That will also reflect people’s glucose level, and BMI index, which is the
proportion of weight and height. For the gender and age aspects. People who get older age will have a
higher chance of getting a stroke, especially when they get over 60 years old, every ten years older, the
chance will rise up twice as it was before. The prevention strategy is to get more frequent examinations
in the hospital. Respectively, women usually have a higher life length than men. That makes women
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have a “higher” stroke rate. But the truth is gender doesn't have a big impact on the rate of stroke from
the graph shown previously. But when we talk about all the death rates of people after the 70s [7]. The
men have a significantly higher death rate than women, the main factor is more men are smoking.
Another risk factor for ischemic stroke might be some basic genetic reason. People that have a family
history of stroke, or a heart attack basis may have a higher risk of getting an ischemic stroke. So, these
people need to be aware. For more research, African Americans have twice as much as white people to
get a stroke. Hispanic Americans are also at a higher risk than white people to get one, but lower than
African Americans. People could also control their high blood pressure to make sure their vessels are
healthy; this needs a good diet and a healthy BMI as well. Maintaining a good body weight could well
address the blood pressure and heart attack risk. This requires people to exercise regularly [8]. Quit
smoking, limiting alcohol consumption is crucial as well. The most important strategy is listening to the
doctors when you find out about a stroke and treat it seriously.

4. Conclusion

Prevention strategies with respect to people who get a stroke is an essential topic around biochemical
research. Data visualization is a new way to help us to get deeper into this “sudden death cause.” The
topic is crucial since you can’t get any good treatment when you notice that you have a stroke because
you will be unconscious suddenly. The research and prevention strategies are listed based on all types
of stroke’s common factors. It may not only work for one part of the disease but the whole realm. The
doctors will use these data to apply the solution for all strokes. Internal medicine, the brain, cardiology,
and the digestive system will all have to consider these. This research may give some reference to the
people who develop the solution or medicine to avoid stroke. Time is the most important factor for the
medical realm. I hope that will make patients be more careful about their health to do their body
examination then avoid sudden stroke.
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