BME 301





Name:






Exam 1
February 15, 2005
The exam consists of 10 questions.  Show all work to receive credit.  Clearly organize your work and draw a box around your final answers.  NEATNESS COUNTS!  Good Luck!
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1. In class, we found that road accidents are a leading cause of death for young people.

a. Is there an association between the number of deaths due to motor vehicle accidents and the time of day in Travis County?  Explain why or why not.
b. How do motorcycle helmets work to save lives?  How did our demonstration with the egg illustrate this?

2. Vanessa Svihla spoke about her experience as a Peace Corp volunteer in the Philippines. 
a. Contrast the living conditions in her village, Callao, with those in Manila, a large city in the Philippines.

b. Compare her description of access to health care throughout the Philippines with that of India and Angola.

3. Recent violence in the Darfur region of Sudan has displaced large numbers of people, resulting in a major humanitarian crisis.  The table below, from the World Health Organization, lists mortality cases among internally displaced persons (IDPs) in one particular refugee camp in Sudan during April 2004, when the camp had a population of approximately 17,750 internally displaced persons.

Mortality Cases amongst IDPs in Kalma Camp during April 2004
	April
	Total deaths
	Age group
	Cause of death

	
	
	< 1 yr.
	< 5 yr.
	5-15 yr.
	> 15 yr.
	ADD
	Measles
	Malaria 
	MN
	ARI

	Total 
	114
	11
	74
	21
	8
	78
	7
	10
	8
	11


ADD: Acute Diarrhoea Diseases, ARI: Acute Respiratory Infections, MN: Malnutrition
(a)  Calculate the mortality rate in Kalma Camp during April 2004.  Express your answer as “number of deaths per 1,000 population per month.”

(b)  At the current rate, how many times higher is the mortality rate in Kalma Camp than the baseline annual mortality rate in Sudan (9.59 deaths per 1,000 population per year)?

(c)  At the current rate, how many times higher is the mortality rate in Kalma Camp than the baseline annual mortality rate in the United States (8.44 deaths per 1,000 population per year)?

(d)  Current estimates indicate that there are one million internally displaced persons in the region.  Based on the statistics for Kalma Camp, estimate how many of these people can be expected to die of acute diarrhoea diseases in the next three months.

(e)  Calculate the point prevalence of malaria in Kalma Camp in April 2004.

4. In the US, HIV infection is often discovered at an advanced state, when patients seek treatment for complications due to AIDS.  When detected early, HIV infection can be controlled using HAART.  On average, early detection of HIV infection extends the life of HIV patients by 1.5 years.  Currently, we do not screen the general population for HIV infection.  However, recent articles in the February 10, 2005 issue of the New England Journal of Medicine argue that we should consider voluntary screening of all patients, particularly those in higher risk groups.  In this problem, you will be asked to do some calculations to determine whether you agree with their conclusions.  The prevalence of HIV infection in the general US population is 0.33%.  There are 292 million Americans, 140 million of whom are over age 40.  The cost of screening for HIV is approximately $60. 
a. How many Americans are infected with HIV?
b. If the test was administered to all Americans, how much would we spend in testing?
c. If the new test was used, how many years of life would be gained?

d. If this test was administered to all Americans, how many $ would be spent per year of life gained?  

e. Based on your answer to part d and our discussions in class, do you think this test would be adopted in the developed world?  In the developing world?  Explain your reasoning.
f. Approximately 1 person per 200,000 individuals tested will have a false positive test result.  In other words, their HIV test will be positive even though they do not have HIV.  If we test all Americans, how many people will receive a false positive result?

5. One function of the World Health Organization is to provide data on world health problems to member countries.

a. Describe three ways in which health data are used to improve world health.  

b. Discuss the challenges of obtaining health data in the developing world. 

c. What is the goal of the ‘3 by 5’ initiative of the WHO?  Why is this important in developing countries?  Describe how collection of health data is important in assessing whether the WHO has met their goal.
6. Advanced breast cancer has a high mortality.  Initial clinical trials indicated that high dose chemotherapy followed by a bone marrow transplant could reduce the mortality rate by as much as 40%.

a. Why did physicians and scientists believe that higher doses of chemotherapy would be more effective for advanced breast cancer?

b. Why is it necessary to give patients a bone marrow transplant following high dose chemotherapy?  What will happen if they do not receive a bone marrow transplant?

c. In the context of this example, discuss how political pressures overwhelmed scientific evidence.  How could this be avoided in the future?  
7. The following figure illustrates what happens inside a coronary artery just before a heart attack.  
a. Describe the sequence of events and how it gives rise to a heart attack.
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b. What are four major treatments for ischemic heart disease?  
8. In class we considered who pays for health care.  

(a) What fraction of the US population currently does not have health insurance? 
(b) List three differences between an HMO and conventional health insurance.
(c) What fraction of US health care dollars is spent on administrative costs?  How does this differ in Canada?

(d) In class, we phoned Nick MacKinnon, a Canadian citizen.  In his opinion, what is the biggest challenge the US would face if we decided to move from the current multi-payer system to a Canadian-style single payer system?
9. The table below shows the number of new cases of Polio reported for several countries in the last five years. 

[image: image2]
(a) Calculate the incidence of Polio in India, Afghanistan and Nigeria in 2002.  At that time the population of India was 1,045,845,226, that of Afghanistan was 28,513,677, and that of Nigeria was 129,934,911.  Report the incidence as the number of cases per 100,000 population per year.  Which country had the highest incidence rate of Polio in 2002?

(b) Make a graph comparing the incidence of Polio per year in Nigeria and Afghanistan from 2000-2004.  Be sure to label both axes and include a title.  Assume that the population did not change over this time period.  Discuss any trends you observe in the data.  Give some possible explanations for the trends that you see.

10. Most common anti-HIV drugs work by inhibiting key steps in viral uptake and reproduction.  

a. Make a drawing which shows the major steps that occur when HIV infects a CD4+ lymphocyte.  Indicate on your figure where in the viral life cycle the following classes of drugs act:  (1) fusion inhibitors, (2) reverse transcriptase inhibitors and (3) protease inhibitors.  
b. Beginning in the mid-1990s, an increasing number of HIV-infected individuals began a drug regime called highly active antiretroviral therapy (HAART), a combination of three or more anti-HIV drugs taken at the same time. Why is taking a combination of drugs, each targeted against a different aspect of the viral life cycle, so much more effective than taking a single drug?
EXTRA CREDIT:

1. Who is Dr. RRK’s hero?  Hint:  His picture may be on your t-shirt.
2. What is our TA’s name?
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