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Abstract: In general, some studies suggest that the risk of cardiac arrests is higher in winter than in summer. It has also been clinically
proven that winters increase the chances of cardiac arrests. We are also seeing it empirically. The number of outpatient visits to the
hospital with problems such as heart pain and a feeling of heaviness in the heart increases by 30 percent in winter. Also, the number
of hospitalizations for serious cardiac arrests has increased by 10 percent, according to statistics. What is the relationship between
winter and cardiac arrests, and whether it is possible to prevent cardiac arrests in winter; various types of research are being carried
out. Especially in the months of November, December and January, more patients come to the hospital with cardiac arrest symptoms
and cardiac arrests than usual. In this paper, Machine Learning Model has proposed to assess the Impact of Weather Conditions on
Cardiac Arrest. There are three main causes of cardiac arrest in cold weather. Cholesterol blocks deposited in heart blood vessels will
break down and spread. The fat that spreads like that causes blood clots in the blood vessels. This causes a cardiac arrest. As the cold
increases in winter, blood vessels become more constricted. Hence, the chances of fat loss will also increase. That is why the chances
of cardiac arrests increase in winter..

Index Terms - Cardiac Arrest, Summer, Outpatient, Winter, Machine Learning, Weather

l. INTRODUCTION

Generally, flu-type infections such as colds and flu are more common in winter. Some of the viruses that cause those infections can
cause the fatty deposits in the blood vessels to break down [1]. Because of this, some people may get infected and have a cardiac
arrest. During winters the physical activity is very less. When working in cold air and cold environment, work is a little harder than
usual. Both of these are causes of cardiac arrests [2-3]. These have also been proven in some studies. People over the age of 45,
people with diabetes, high blood pressure, cholesterol problems, smokers, and people who are obese are generally more likely to have
a cardiac arrest [4]. Because of that, the risk of cardiac arrest is slightly higher for them in winter as well. People who have already had
a cardiac arrest are also more likely to have fatty deposits in their heart arteries [5].-So they are more likely to have a cardiac arrest
again. Work-related stress increases for those working from home [6]. Insomnia.is caused by long hours of work and working without
sleep. Lack of sleep increases the secretion of stress hormones [7]. Due to this, the fatty deposits deposited in the blood vessels are
destroyed; causing blood clots and cardiac arrests are likely to occur. Working from home can take a toll on physical activity. Even
small activities such as going to work, coming to work, and climbing stairs will be reduced [8]. Most people can't even follow a strict
diet while at home. They spoil their health by eating junk food, processed food etc. Many of my work-from-home patients have weight
gain, uncontrolled diabetes, and high blood pressure [9-10]. All these are factors for cardiac arrest. Heart-related problems can also
occur with Covid-19. Those on the high risk list should keep their blood sugar and blood pressure under control. If you have
cholesterol, you need to take the medication and pills properly [11]. Avoid doing more strenuous work in winter than usual. At the
same time things like exercise and walking should be followed in winter. People who smoke should give it up. Paying attention to
such things can prevent a cardiac arrest [12]. Pain may occur in the middle of the chest or in the right or left side of the chest.
Heartburn, feeling of heaviness in the chest, sweating with chest pain, shortness of breath, chest pain aggravated by walking [13-14].
Any pain from the lower jaw to the navel is likely to be a cardiac arrest. Therefore, if symptoms appear, do not ignore and go to the
hospital immediately [15].

When winter comes, the number of heart related problems also increases. Cold constricts the blood vessels, which can increase blood
pressure and lead to complications such as cardiac arrest or stroke [16]. Many people bathe in cold, jilted water to relieve
inflammation, reduce pain, relieve stress, soothe sores and relieve fatigue. Cardiac arrests or strokes are more likely to happen when
muscles don't get enough blood or blood clots form [17-18]. Depletion of oxygen levels in the body leads to such adverse effects.
Age, family history, blood pressure, and high cholesterol are other factors that can lead to a cardiac arrest or stroke [19]. Apart fromthis
some external factors and lifestyle lead to poor health. Bathing in cold water in winter is also a factor, say experts [20]. Medical experts
say that sudden and unexpected exposure to cold water can lead to heart disease. The sudden cold water on the body constricts
the blood vessels in the skin and shocks the body, slowing the blood flow [21-22]. Due to this, the heart starts working faster to
regulate the blood flow throughout the body. If you are prone to getting sick in winter, keep warm by wearing adequate clothing.
Exercise or walk for at least 30 minutes every day [23]. Indulge yourself in any physical activity, be it running, jogging, aerobics,
yoga, exercise, dance or meditation. Daily exercise helps keep the body warm and active [24]. Always eat fresh, fruits, green leafy
vegetables. Avoid fried, fatty, sugary and processed foods [25-26]. These increase blood sugar levels and increase cholesterol.
Include especially warm foods and those rich in digestive power such as ginger [27]. People with diabetes, blood pressure,
cholesterol, kidney problems and other health problems should get regular checkups and keep them under control. Avoid heavy and
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heavy work as much as possible. Especially heart patients should follow this [28].

Il. LITERATURE REVIEW

Coronary artery disease accounts for one-fifth of global deaths from heart disease. Also, Indians have a 3-20 times higher risk of heart
disease compared to other people. While westerners see 23 percent of deaths from heart disease and stroke before age 70, it is 52
percent among world [29]. A cardiac arrest, medically known as a cardiac arrest, occurs when a blood clot blocks blood flow to a
coronary artery. Coronary arteries are blood vessels that supply blood to the heart muscle. As blood flow is blocked in the heart's
muscular wall, that part of the wall becomes 'damaged and destroyed' and stops pumping blood [30]. Changing lifestyles, high stress
in urban areas, dietary habits, smoking, alcohol consumption and finally, drug use have increased the risk of heart disease among
young people. A sedentary lifestyle is another major contributor to this life-threatening disease, which is on the rise among many
young. In addition, young people generally have a tendency to underestimate risk factors [31]. Sometimes, neglecting regular
checkups can leave young people suddenly prone to heart ailments. Most young people, including adults, fail to recognize warning
signs such as shortness of breath, chest pain, undue fatigue and lack of stamina, cold sweats, chest pressure, asthma or side effects of
emotional outbursts such as anger [32].

Now, cardiologists are not surprised to see a 25-year-old or teenager suffer a cardiac arrest. A quarter of cardiac arrests in India occur
in people under the age of 40, putting a huge strain on labor productivity as the “younger” working population is at risk [33]. The
seeds of heart disease are sown young. Therefore, as a preventive measure, comprehensive cardiac screening and health promotion is
required in schools and colleges [34]. The government should proactively try to see if awareness about lifestyle and heart diseases can
be included in the curriculum [35]. Heart screening in young adults includes blood pressure, family history, stress-related problems,
heart-related symptoms and other risk factors [36]. It will need specific lower cut-offs and stricter targets for treating various risk
factors than are currently recommended for Western populations, an example in practice: an upper limit for BMI (body mass index)
that determines whether a person is considered obese [37]. For Asians, obesity has been reduced from 25 to 23 because they have a
higher risk of obesity and cardiopulmonary occlusion. A strategy to prevent heart diseases before they occur is more cost-effective
than providing interventions when the disease has already developed [38]. 30 minutes of exercise is essential to improve and
maintain health. Exercise at least five days a week [39]. Adults should get at least 150 minutes of moderate exercise or at least 75
minutes of vigorous exercise each week. Being active is a great way to reduce stress and control your weight. Stress and obesity are
risk factors for heart disease [40].

I1l. PROPOSED MODEL

Cold weather can increase the risk of heart failure because blood vessels constrict to build up body heat. Therefore, cardiac patients
should be extra cautious during cold season. Heart patients should not overexert themselves in winter as any stress on the heart can
lead to cardiac arrest. Comparing the trends in sudden cardiac death, January and February this year have seen the highest number of
cardiac deaths compared to other months. Cardiac arrests are on the rise again as winter sets in. Heart rate and blood pressure are
usually higher in winter, while physical activity also decreases. The doctor also emphasized the fact that heart patients should get flu
shots. Influenza-related stress on the body can lead to a cardiac arrest. The proposed model has shown in the following fig.1
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Fig 1: Proposed model block diagram
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3.1. Symptoms dataset

o Trouble breathing: If you have symptoms like shortness of breath or chest pain, palpitations during physical exertion,these
indicate a high chance of heart disease.

o Shortness of breath at night: If you have sudden shortness of breath, wake up at night and get better after sitting up, thereis a
possibility of heart disease. Check your heart immediately.

o Swelling of the legs while climbing stairs: If you experience shortness of breath and swelling of the legs while walking orclimbing
stairs, you may have valvular heart disease or heart disease related to weak heart muscles.

o Family history: If anyone in your family has heart disease or strong risk factors like bad cholesterol, poor sugar levels,high
blood pressure, your heart is more likely to be unhealthy.

e Chest pain or tightness: If you suddenly experience severe chest pain or heaviness or burning in the center of the chest, radiating
to the jaws/left arm, and these discomforts increase over time, this usually indicates a cardiac arrest and requires an immediate heart
check.

o Fatigue: Fatigue easily and shortness of breath even during small activities are warning signs of heart disease.

o Frequent dizziness: Dizziness and dizziness can be caused by many health problems. But if this is a routine then it means that there
is something wrong with your heart

3.2. Pre-processing

Older people have always been at higher risk of cardiac arrests. But now many people are dying of cardiac arrests at a young age. So
we are forced to keep our heart healthy after reaching the age of 30. Many people do not know exactly what things are harmful to the
heart. A person's heart is affected by his lifestyle, diet and certain things. Knowing about those toxins and correcting them can prevent
the risk of a cardiac arrest. Many people today suffer from depression. When stress increases in the body, it not only affects the brain,
but also increases anxiety and stress, affects blood flow in the body, and causes heart problems. Generally, our body can withstand
stress for a certain period of time. But any time one is stressed, it can be life-threatening. So if the heart is to be healthy, it is
necessary to keep the mind calm and happy.

3.3. Feature Extraction

People with lung disorders like asthma and COPD have been shown to have a higher risk of heart disease. It causes inflammation in
the heart muscles and increases the risk of heart diseases. That is why doctors say that people suffering from it should try to keep their
heart healthy. Studies have shown that people with problems like diabetes and high blood pressure have a higher risk of heart disease.
So if you have diabetes, BP problem, don't miss to keep the problems under control. Otherwise, it can be life-threatening. People who
have already had a mild stroke or a mild cardiac arrest should also try to keep their heart healthy, asthe heart is vulnerable to severe
damage. Exercising daily is a healthy habit. But when you do that exercise too hard, and as a result the heart is overworked, just like
the rest of the body is overworked, at some point it will fail. So one should know the limits of their body and engage in exercises
accordingly. As you get older, you should avoid doing more strenuous exercise. Drinking alcohol and smoking are two very bad
habits that most people have today. If a person has this habit, he will get problems like diabetes, BP and the risk of heart disease will
increase. And if you already have heart disease, you should give up these two habits.If not, it can increase cardiac arrest symptoms.

3.4. Classification

Cholesterol is a major problem that most people face today. From the young to the old, we all suffer from cholesterol. There are two
types of good cholesterol (HDL) and bad cholesterol (LDL). Foods rich in good cholesterol provide you with many health benefits.
Bad cholesterol can lead to life-threatening consequences such as obesity, stroke, heart disease and cardiac arrest. Therefore, you
should always monitor your cholesterol levels. Most of the time, high cholesterol may not present with symptoms. However, a plaque
build-up in blood vessels can lead to many diseases that lead to symptoms.

Arrest
probability

(Risk score)

“.'.J‘-J“. - M

Fig 2: Cardiac arrest prediction

The cardiac arrest prediction has shown n the fig.2. People with heart disease are nearly six times more likely to have a cardiac arrest
after the flu. Viral infections put extra stress on the body. It affects blood pressure, heart rate and overall heart function. It can increase
your chances of having a cardiac arrest or stroke. Drinking too much alcohol can overheat your body, which can be dangerous when
you're out in the cold. Body temperature adjusts slowly, so drink in moderation (no more than two drinks a day). Avoid smoking
completely. Cigarette smoking is a major contributor to heart disease. The environment we live in and the seasons have a big impact
on our health. In that way, cold weather does not create a good environment for the human heart. Blood vessels constrict due to cold.
This then increases blood pressure and therefore the risk of cardiac arrest and stroke.
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1IV. COMPARATIVE ANALYSIS

The proposed Cardiac Arrest prediction model (CAPM) has compared with the existing Machine learning model (MLM) andReal-
Time Detection of Cardiac Arrest (RDCA). Here the matlab r2022b is the tool is used to simulate the results.

4.1 Temperature Problem:

Whenever the outside temperature drops below our body temperature, especially below 25 degrees, the surface of the body tries to
keep us warm. Due to this, the BMR (Basal Metabolic Rate) increases, which increases the workload on the heart. In winters, the
chances of vasoconstriction increase, which can lead to an attack. An increase in certain clotting factors such as platelet aggregation
and an early morning rise in fibrinogen levels increase the chances of blood clotting in the coronary arteries of the heart. The
comparison of Temperature Problem has demonstrated in the following table.1

Table 1 Comparison of Temperature Problem

No.of Temperature Problem (in %)

Inputs MLM RDCA CAPM
100 77.25 8254 94.56
20¢ 70.25 80.25 90.25
300 65.27 77.56 84.36
400 60.84 71.24 82.21
50¢ 58.21 65.23 80.11
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Fig 3: Comparison of Temperature Problem
The fig 3 shows the comparison of Temperature Problem. In a cut-off point, the proposed CAPM model reached 84.36% of

Temperature Problem. In the same point the existing MLM achieved 65.27% and RDCA achieved 77.56% of Temperature Problem.
While compared with the existing models, the proposed model achieved the better results.

4.2 Risk management

While the heart is really at risk in winter, there are some people who need to be extra careful with their heart health during winter.
People with diabetes, high blood pressure and high cholesterol are at higher risk. Family members with heart disease and heavy
alcohol and tobacco consumption are also at higher risk. The expert recommends that those with risk factors undergo a health check-
up and take medicines at regular intervals. They should be under constant medical supervision, especially if they have a history of
cardiac arrest or stroke. Regular medical check-ups are essential for people with previous heart problems. Experts have seen a surge in

heart health during the pandemic as people focus only on Covid and ignore other medical tests. The comparison of Risk management
has demonstrated in the following table.2

Table 2 Comparison of Risk management

No.of Risk management (in %)
Inputs | MLM | RDCA CAPM

100 78.25 82.54 90.21

No.of Risk management (in %)
Inputs MLM | RDCA CAPM

200 70.56 80.28 88.21
300 66.89 77.82 86.18
400 84.15 74.21 84.12
500 60.28 70.23 80.14
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Fig 4: Comparison of Risk management

The fig 4 shows the comparison of Risk management. In a cut-off point, the proposed CAPM model reached 86.18% of Risk
management. In the same point the existing MLM achieved 66.89% and RDCA achieved 77.82% Risk management. While compared
with the existing models, the proposed model achieved the better results.

4.3 Food management

Winter comes with its own food habits. While many of us indulge in winter diets believing that seasonal foods are good for health, we
often ignore the side effects. The answer to whether winter diet affects heart health is yes. During winters, people tend to eat more
caloric food, especially sweets with added ghee. People should limit their consumption of alcohol in winter because it causes
vasodilatation, which can be harmful. The comparison of Food management has demonstrated in the following table.3

Table 3 Comparison of Food management

No.of Food management (in %6)
Inputs MLM RDCA | CAPM

100 j55.27 78.25 92.38
200 57.25 76.58 94.25
300 59.26 74.25 95.15
400 1[61.84 70.58 96.89
500 |62.58 68.25 97.88
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Fig 5: Comparison of Food management

The fig 5 shows the comparison of Food management. In a cut-off point, the proposed CAPM model reached 95.15% of Food
management. In the same point the existing MLM achieved 59.26% and RDCA achieved 74.25% of Food management. While
compared with the existing models, the proposed model achieved the better results.

4.4 Co-morbidities management

People with co-morbidities should take their medications regularly. They need to protect themselves from cold weather. If people
begin to feel or show symptoms of a cardiac arrest, they should seek medical attention immediately. Experts say that occurrences of
such symptoms are more common in the early morning in winter. The comparison of Co-morbidities management has demonstrated
in the following table.4
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Table 4 Comparison of Co-morbidities management

No.of Co—morbiditie%/:)nanagement (in

Inputs MM RDCA CAPM
100 55.26 [78.58 92.58
200 59.68 80.25 94.25
300 62.25 84.58 95.65
400 65.58 88.56 97.28
500 68.89 90.56 98.56
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Fig 6: Comparison of Co-morbidities management
The fig 6 shows the comparison of Co-morbidities management. In a cut-off point, the proposed CAPM model reached 95.65% of
Co-morbidities management. In the same point the existing MLM achieved 62.25% and RDCA achieved 84.58% of Co-morbidities
management. While compared with the existing models, the proposed model achieved the better results.

4.5 PAD Management

According to studies, peripheral artery disease (PAD) occurs when the arteries become narrowed due to blockage caused by fatty
deposits, leading to reduced blood flow to the arms or legs. According to the World Health Organization, in the case of peripheral
artery disease, the legs or arms (usually the feet) do not receive enough blood flow to meet demand. When this happens it can cause
leg pain - claudication - and other symptoms. Other symptoms of peripheral artery disease include leg numbness or weakness, no or
very weak pulses in the legs or feet, shiny skin on the legs, skin discoloration on the feet, slow growth of toenails, ulcers on the toes,
feet, or legs. The comparison of PAD Management has demonstrated in the following table.5

Table 5 Comparison of PAD Management

No.of PAD Management (in %)
Inputs MLM RDCA CAPM

100 |46.58 66.58 80.58
200 47.25 65.28 85.26
300 50.25 64.25 87.54
400 52.65 60.25 89.68
500 58.25 55.25 92.15
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Fig 7: Comparison of PAD Management

The fig 7 shows the comparison of PAD Management. In a cut-off point, the proposed CAPM model reached 87.54% of PAD
Management. In the same point the existing MLM achieved 50.25% and RDCA achieved 64.25% PAD Management. While
compared with the existing models, the proposed model achieved the better results.

4.6 Obesity Monitoring

Many factors can lead to obesity. Unhealthy lifestyle is one of the main reasons among them. Eating a healthy diet and exercising
regularly can greatly reduce your cholesterol risk. Instead of having too much saturated fat or trans fats, switch to healthy alternatives
like green vegetables, healthy and hydrating fruits, and fiber-rich grains. Be physically active. Quit smoking and reduce alcohol
consumption. Monitor your cholesterol levels regularly. Also, you should get regular health check-ups to know your risk and keep
yourself safe. The comparison of Obesity Monitoring has demonstrated in the following table.6

Table 6 Comparison of Obesity Monitoring

No.of Obesity Monitoring (in %)
Inputs MLM RDCA | CAPM

100 65.25 68.56 | 88.54
200 67.89 69.25 | 89.65
300 69.65 7525 | 92.35
400 [72.54 80.54 | 93.66
500 (75.25 8425 | 9458
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Fig 8: Comparison of Obesity Monitoring
The fig 8 shows the comparison of Obesity Monitoring. In a cut-off point, the proposed CAPM model reached 92.35% of Obesity
Monitoring. In the same point the existing MLM achieved 69.65% and RDCA achieved 75.25% Obesity Monitoring. While
compared with the existing models, the proposed model achieved the better results.

V. CONCLUSION

Cardiac arrests among people under the age of 40 have increased alarmingly in recent times and factors such as a sedentary lifestyle,
unhealthy food choices and the side effects of COVID on the heart are largely responsible for this worsening risk. Factors beyond our
control like family history are also behind this, but we can make lifestyle changes to prevent heart diseases and some chronic
diseases that have an indirect effect on the heart. If you're having difficulty breathing while climbing the stairs or in the middle of the
night, it's time to get tested. Swelling in your legs and fainting are other signs of an unhealthy heart and should not be ignored. Cold or
crampy feet may indicate high cholesterol. Also, they appear on the feet. For example, a person may feel cramps when moving, but
get relief when resting. They may feel cool or cold regardless of the season. It doesn't have to be on both legs. If you notice these
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symptoms in your legs, you should get your cholesterol levels checked immediately.
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