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Exam 1
January 29, 2008

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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PROBLEM 1: (8 points total)
A) List the four leading causes of mortality in small children in both the developing and the developed world. (1/2 point each, must be in the correct order)
B) Septicemia is a serious infection of the bloodstream that claims the lives of many children in the neonatal period.  Two interventions, when used together, have been shown to drastically reduce the incidence of infection following childbirth in the developing world.  What are they? (1 point each)
C) Over 50 million women worldwide suffer from debilitating pregnancy-related conditions.  Among them is obstetric fistula.  Define obstetric fistula, and describe how this condition impacts a woman’s quality of life.  How is it treated? (1 point each)
PROBLEM 2: (10 points total)

Diarrheal illness is a leading cause of mortality in small children in the developing world.  

A) In class, we discussed 4 mechanisms of gastrointestinal disease that lead to diarrhea.  Describe these 4 mechanisms, and list one potential cause of each. . (1 point each; half-credit given for correct mechanism but incorrect cause)
B) In the 1960s, a treatment for diarrhea was developed that was soon heralded as, “The most significant medical advance of the century.”  What is this treatment, and how does it work?  Describe the mechanism in detail. (4 points)
C) Explain what is meant by the statement, “Malnutrition is an infectious disease.” (2 points)
PROBLEM 3: (13 points total)

A) Sketch a plot showing (1) the HIV viral load and (2) CD4+ T cell count, over the time course of the disease.  Clearly label your two curves.  On the plot identify the approximate time of the acute phase of the infection, the latent period, and opportunistic infections.

(1 point for each curve, 1 point each for 3 correct labels; 5 points total)
B) Without intervention, an HIV-positive mother can transmit the virus to her baby 30-40% of the time.  Describe the 3 routes by which she may transmit the virus to her baby.  Then, list the 4 core interventions used to prevent mother to child transmission.  What is the risk of the baby contracting HIV if all 4 measures are used correctly? (1/2 point per item, 4 points total)
C) In class, we created a “larger than life” human T cell and HIV particle to illustrate the 8 sequential stages of the HIV life cycle.  Identify which of these 8 phases are targets for three major classes of anti-retroviral therapy that have been approved for use. List the general class of antiretroviral drug that corresponds to each of these three phases.

(1 point each)
PROBLEM 4: (6 points total)
A) Unintentional injuries are a leading cause of death in the 15-44 year old age group in both developing and developed countries.  Most of these deaths are caused by traffic accidents.  Beginning with Newton’s second law (F = ma), explain in words and equations how airbags work to save lives.(2 points)
B) How did our demonstration with the two eggs illustrate these principles? (1 point)
C) There is a great discrepancy in the number of lives lost to accidents around the world.  Do more deaths occur in the developed or the developing world? Why might this be? (3 points)
PROBLEM 5: (8 points total)
A) Describe the sequential steps by which a normal cell in the human body leads to development of a metastatic tumor.
B) Treatment for most cancers currently consists of three interventions: surgery, radiation, and chemotherapy.  Why is surgery not always successful?  And why are such terrible side effects associated with radiation and chemotherapy? (2 points)
C) It has recently been shown that several types of infectious diseases can lead to cancer.  List two of these infections, along with the type of cancer that they produce.

PROBLEM 6: (12 points total)
Cardiovascular disease is the leading cause of death in the United States in the 45-60 year age range.
A) The two main types of cardiovascular disease are ischemic heart disease and cerebrovascular disease.  Define both of these terms. (1 point each)
B) Describe the sequence of events that gives rise to a heart attack. 
C) Describe two major procedures used in the treatment of ischemic heart disease.

. (2 points each)
PROBLEM 7: (4 points total)

Two scientists want to know if a certain drug is effective against high blood pressure.  The first scientist wants to give the drug to 1,000 people with high blood pressure and see how many experience lower blood pressure levels.  The second wants to give the drug to 500 people with high blood pressure and not give the drug to another 500 people with high blood pressure and see how many people in both groups experience lower blood pressure. 
a. What is the better way to test this drug?
b. Why is it better to test the drug this way?
PROBLEM 8: (8 points total)

The data in the table below were adapted from the WHO World Health Report, 2005.  
	Area/Region
	Under 5 Population (000)
	Total # of under 5 deaths (000)
	# of under 5 deaths (000) due to:



	
	
	
	Measles
	Malaria
	Diarrheal diseases
	Neonatal Causes
	Acute Respiratory Diseases
	Injuries

	Africa
	110,944
	4,396
	227
	802
	701
	1,148
	924
	76

	Canada and USA
	22,978
	50
	0
	0
	0
	29
	1
	5

	South East Asia
	178,987
	3,070
	103
	12
	552
	1,362
	590
	71

	Europe (Low mortality states)
	22,050
	25
	0
	0
	0
	14
	0
	2


Based on the information provided for each area/region calculate:
a. The total under 5 mortality rates for Africa and Europe.

b. What are some of the factors that account for the difference in the under 5 mortality rates in Africa and Europe?
PROBLEM 9: (12 points total)

What are the 5 principles of the Canadian health care system?  
What does it mean for a country to have a two-tier system of health care?  
Contrast the degree to which the US and Canada have two-tier systems of health care.  

How might this differ in a developing country?
PROBLEM 10: (19 points total)
What are the two main functions of a health system?

Select one of the candidates who currently running in the US Presidential election.  Provide a brief description of this candidate’s proposals to reform the US health care system.  Describe whether you believe the candidate’s proposal will improve the ability of the US health system to perform the two main functions listed above.

























