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Abstract


In everyday lives, humans are in constant exposure to dangerous chemicals and other disease-causing factors; but how has humankind survived despite these deadly forces?  Could the answer be medicine?  The invention of medicine was a major contribution to the maintaining and restoring of one’s health.  Along with medicine, mathematics is also applied to the things people use today, especially in this technological era.  The importance of medicine and math is widely recognized by most people, but do people realize the close tie between medicine and mathematics?  Has the general population ever thought of putting medicine and mathematics together?  There was a survey taken especially for this report so that it is possible to learn why there is a need for people to be informed of how medicine and math bond.  From the survey one can conclude that although quite a few people believe that math or medicine is important, not the same amount believe that math is important when it is tied to medicine.  The purpose of this paper is to show how there are many different people who do not absolutely understand the importance of math as it relates to medicine, and that medicine would not be possible without math.  Students have said, “Math makes me sick,” but without math, wouldn’t people really be sick?
Background

Medicine was created in the ancient era.  It was made from things that now may be considered worthless such as bark, roots and herbs.  There was a certain position of which the moon had to be in before the medicine gathered would be sufficient.  There were different types of doctors for different things.  For example, there was the “Wart Doctor” who would get rid of one’s warts just by counting them; a faith doctor who used only faith to heal the sick; there was even a “Water Doctor” who would cure everyone with either hot or cold water.  Different remedies were used for different people.  As bizarre as it may seem, all of these “superstitions” helped assist the scientists in making new and more effective types of medications.  (Salger, 1999)  At this time, there were different beliefs of the people towards medicine.  It was tested, tried, accepted or rejected because there was no definite resolution for the sicknesses that people faced.  The use of medicine was just like an experiment with life that people were willing to do because the results of these medicines back then would either help or harm the victim.  In fact, the medicine that is now accepted all over the globe was not produced until the late eighteenth century and early nineteenth century (Wikipedia, 2001).

Medicine is a broad topic.  More people have had an encounter with medicine at least once or twice in his or her life than those who have not.  It is amazing how such a small item that people take into their bodies can turn the symptoms that someone is facing completely around, and change their lives for the best or the ultimate worse.  Medicine is something that is easily related to and is also something that people can learn to develop trust in.  According to Dictionary.com, medicine involves the diagnosing, treating and preventing diseases and sicknesses.  It can be used for small things such as headaches, joint aches and stomach aches as well as helping someone who has a disease cope with the symptoms.  Because of medicine, someone with cancer may be able to live with the pains of the disease.  (O'Donnell-Tormey, 2006)

Medicine is continuously developing.  Not all sicknesses are curable through medicine but the side effects are being wavered and lives are lasting longer because medicine can help control the effects of the various infectious diseases that people come in contact with day-after-day.  (See Chart A below) 
Chart A
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Source:  Sondik, E. (2006, April 19)
You can see from the chart that the average life expectancy is beginning to grow.  Even from around 30 years ago, there has been a large difference in the amount of years that people are growing.  Medicines that have been created in order to help us have contributed to an enlargement to the number of years people are living. (Modern Medicines of the World, 2000).  People are beginning to live stronger as they live longer and a lot of it is due to the medications that doctors are now administering to their patients.  A parable from the book of Matthew in the Bible says that if a shepherd can save one, then he rejoices.  On the same note, if medicine can make at least one person live longer, then it completed its job.  Fortunately, in this case, medicine is making a difference in millions of lives all around the world.  (Modern Medicines of the World, 2000).

Like medicine, mathematics has developed greatly as well.  Since it was present throughout the centuries, it is hard to distinguish exactly when and how math was created.  With the limited information about how math actually came about, Wikipedia.com states that math first developed so that people would be able to accomplish things that had to do with their jobs such as trade or commerce. (Wikipedia, 2001).  Math began to evolve into writing and arithmetic that was used calculate the amount of land that one owned, as a result it started making the lives of those who used it easier.  This reference goes on to state that mathematics and science go hand-in-hand.  “Mathematics since has been much extended, and there has been a fruitful interaction between mathematics and science, to the benefit of both.”  Along with medicine, math is extremely important when it comes to calculating the various things that people seem to face everyday.

Math helped make it possible for the hundreds of statistics that are posted on the internet for everyone to see.  These statistics help make the community aware of the different diseases that can harm them.  For example, the American Cancer Society estimates that 20,000 men and 15,070 women will be diagnosed with leukemia and 22,280 men and women will die of the same thing in the year 2006 (SEER, 2006).  Statistics such as this one are so important because it brings to life the realities that we are facing.  Without such mathematical statistics, people would not understand the dire need to visit a doctor annually or bi-yearly for simple physicals.  Such statistics should make people want to run to the hospital to get check ups.  This is one of the things that math does to help the medical field which is to inform the public of the realism that comes behind getting sick; to show the public that it can happen to anyone.

Research Question


Even though math is important to people’s everyday life and medicine is essential, do people realize the direct correlation between math and medicine?  From the pills a patient takes, to the pills a doctor gives, math is extremely important when it comes to the medical issues such as sicknesses, medication and wellness.  Will a medical doctor know that the amount of medicine he gave to a three-year old patient should not equal the same amount that he gave to his twenty-five year old patient?  How will a patient be able to take 50mg of a certain medicine if the medicine only comes in 20mg pills?  Although it may be possible to have math without medicine, is it possible to have medicine without math?
Method

There are no right or wrong answers to these questions; however, a survey of the public may help give a general idea on how much the public understands this medicine-math correlation.  This project conducted a poll on people who were on the UNC-Charlotte campus at the time of the survey.  It included adults and students, both females and males, of all backgrounds and nationalities.  It included a total of 84 people, 42 female and 42 male.

The reason for this survey was to show that perhaps there is a need for more public education on how it would be hard for medicine to be as successful as it is without the math that goes along with it.  The survey was conducted on July 11, 2006 and the questions were asked based on a scale of 1 to 5 (Five being the most important and one being the least important.  The three questions used were as follows:

How important is math?

How important is medicine?

How important is math in relation to medicine?

Results

The results of this survey indicated that although many people were strong believers in math and in medicine, not as many people felt that math and medicine relate.  This survey was looked at in a few different ways:  how people think as a whole, and whether or not there is a difference in how females and males think when it comes to such a topic.  The following results were made from the survey:  
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These three charts illustrate some important aspect.  First of all, they tell the need for more people to be educated on the importance of mathematics as it relates to medicine.  When the statistics were gathered, Chart B showed that more males than females thought that math was extremely important (rating it with a 5), but in Chart C one can see that more females than males thought that medicine was very important.  However, on the flip side, when asked whether or not mathematics could be related to medicine, Chart D showed that more females agreed than males.  When concluded in Chart E below, it was easier to see that although the majority of the people surveyed did believe that medicine and math have a strong relationship, there was still 53% more people who do not have the same belief.
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This survey was done to show the need for such a report as this one.  The world needs to understand that math is not just a course that is given to torture students; it is a course that is given to help students in life.

So how does math relate to medicine?  Doctors have to know their math in order for them to be successful in medicine.  It would be fatal if a doctor came into the medical field and was not strong in math.  Who knows what kind of prescriptions he would give to the patients?  How would the doctor be able to explain to a patient his survival chances if he cannot read and understand a simple chart that gives survival rates of certain diseases.
There was an excellent example of math and medicine that came from the PBS Teacher Source website. The example given said, “Each morning a patient must take a pill containing 50mg of a certain medicine.  Assume that the medicine is immediately introduced into his system.  One of the things that our bodies do is wash stuff out of our systems.  In the process of doing this, 40% of the medicine this patient takes is gone the next morning when it is time to take the next tablet.” (Abilock, 1995)  In a situation such as this, there are so many questions that the patient can ask.  The doctor would have to turn to his basic mathematic skills or else the patient may lose confidence in him.  For instance, if the patient was to be tested for this type of medicine and one who would test him wanted to know how much of the medicine would be in his or her body the next morning so that he would have an accurate account of the amount that should be in the body.  Would the doctor know how to find out?  In order for him to find out, he would have to use his basic arithmetic skills and multiply 50mg by .40 and then he would have to subtract the product from 50mg.

It is things like this that require math in the practice of medicine.  One mistake in the mathematics part of medicine could lead to severe consequences or even death.  For instance, in the example previously given, what if the 50mg drug was one that could not be mixed with any other drug; however, as soon as the patient’s system was cleared of the drug his doctor would want him to take another drug.  A process like this requires quite a few arithmetic steps and it would have to be done correctly in order for the patient to begin the next drug safely.  The doctor would have to do the following:

[image: image2]
The conclusion that is made from this information is that in the morning there will still be 30mg of medicine left over in the patient’s body.  Thus, it would be unsafe for the patient to start any other medicine the next day.  In this same situation, what if the doctor did not know how to determine when the patient’s body would be cleared of the original drug?  If the doctor miscounted how many days it would take for the drug to leave the patient’s body, what would happen if the patient took another medicine and became extremely sick because of the doctor’s mistake?
Extension

There is another problem presented.  Not only is it the doctor’s responsibility to know the math behind the medicine, it is also the patient’s responsibility to know the same thing.

Young ten-year old Rebecca was rushed into the hospital because she had just passed out.  No one was sure what was wrong with her.  Her blood pressure was taken, her breathing was checked and all her mother could tell the doctor was that she was so thirsty and had to go to the bathroom so much that it seemed unreasonable.  The doctor looked back at the terrified mother and asked how much little child had drunk in the last hour.  The mother responded to the doctor that Rebecca drank five glasses of cold water.  Looking at the symptoms the doctor was able to diagnose Rebecca with juvenile diabetes.  His job was done, however, Rebecca’s job was just beginning.  Now Rebecca would have to brush up on her basic math skills in order to stay healthy.  Diabetics do not have sufficient insulin production and as a result they must take insulin injections.  However, unlike some other medications where they are taken once or twice a day, the amount of insulin is based on the amount of carbohydrates a diabetic consumes.  For every fifteen grams of carbohydrates, a diabetic would have to take one unit of insulin.  (Internal Medicine and Endocrinology, 2006).  Therefore, if a patient ate 45 grams of carbohydrates in one of his meals, he would have to take 3 units of insulin.  In order to come to this figure, the patient would have to divide 45 by 15 (since for every 15 carbohydrates, one unit of insulin is required) and this amounts to 3 units of insulin.  For some people it may be hard to imagine that someone would have to count and divide every time he eats, but for those who have grown accustomed to this, it is a part of life.  When asked whether or not medicine and math relate, what would a diabetic answer?

A final example of the correlation between mathematics and medicine would be of someone who has to take a medicine known as prednisone.  Prednisone is a medication that is used for numerous reasons from treating people with small cases of eczema or asthma, to helping people with severe cases of lupus or cancer.  It is generally used as an “anti-inflammatory drug,” that can treat “autoimmune diseases.”  (Dictionary.com, 1997).  However, the thing about prednisone is that it comes in pills that may be 20mg, 5mg, or 2mg.  This may be fine for someone who knows his math, however, this could mean trouble for someone who has to take this drug and does not know the arithmetic it will take to keep up with this medication.  What if a patient was prescribed 58mg of prednisone each day.  He cannot make 58mg with a 20mg, 5mg and 2mg pill unless he purchases a pill cutter and begins to cut some pills in half.  View the following to understand how this patient will have to use math in order to consume the amount of medicine that he was prescribed to take:
20mg  +  20mg
=40mg
Add up two 20mg pills of prednisone

20mg/2
=10mg
Use pill cutter to divide a 20mg pill in half

40mg  +  10mg
=50mg
Add the 10mg to the 40mg you have made so far


50mg  +  5mg
=55mg
Add one of the 5mg pills to the 50mg you have made
55mg  +  2mg
=57m
Add the 2mg to the 55mg you now have
2mg / 2
= 1 mg
se pill cutter to divide the 2mg pill in half
57mg  +  1mg
=58mg
Finally add the 1mg to the 57mg and you will have 58mg
The relationship between math and medicine is so obvious when it is shown in ways like this.  It is hard to deny how much mathematics and medicine go hand-in-hand.  The medical field is very precise and so is math.  One mistake in math can make something turn a completely opposite way than expected.  However, 1 mistake in medicine may add up to a life taken away.
Conclusion

In this report many examples were given on the correlation between mathematics and medicine.  It was shown how extremely important it is for doctors to have a good background in math and for them to understand the practical applications of mathematics especially when it comes to treating a patient.  However, not only is it the doctor’s responsibility to know the math behind the medicine he practices, it is also important for the patient to know the math behind the medicine he takes as well.  Severe consequences may result from either the patient or the physician not taking the steps necessary to look at the math that comes with the medicine.  It is almost like saying, “Here’s another math course, but if you fail, it may cost you your life,” whenever a patient is given medicine.  There are few people who would want a negative situation to happen because of easy mistakes.  Why is it that people can go to the hospital and trust that everything will be alright; that the doctor will not mess up when he gives them medicine?  Is it because people want to play Russian Rolette with their lives?  Or could it be that it is fun to take risks?  Is it because people are just ignorant?  Could it be because patients should feel comfortable to assume that the doctor knows the math behind the medicine that he practices?
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Chart B





Chart C





Chart D





Note:  This shows the combined results from male and females.





These numbers represent the answers (1-5) that people gave.  No one answered 1.
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Amount left over after 40% of the medicine leaves.





Multiply by 40 percent to find out how much of the medicine is no longer in the patient’s body in the morning.





Original Equation





50 x  40% =        ?


50 x .40    =       20


50  - 20     =      30
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