
Name: ______________________________________________ Date: ____________________ Period: ______

Blood Doping           Week #____ !
Directions: Use Figure 1 and the passages below to answer questions 1-3.   !
1. Figure 1 summarizes the role of hemoglobin in oxygen transport.  

Where is hemoglobin located? 
    ___________________________________________________ 
2. What happens if an individual has low amounts of hemoglobin? 
    ___________________________________________________ 
    ___________________________________________________ 
Athletes that participate in long distance events, such as running  
and cycling, need higher amounts of oxygen to reach and fuel their  
muscles. Since the early 1960s it has been recognized that any  
means to increase and optimize oxygen delivery to the muscles  
would profoundly enhance an individual’s athletic performance,  
especially for demanding physical exercise. 

3. Hypothesize how an athlete can artificially boost his blood’s ability to bring more oxygen to muscles. 
    __________________________________________________________________________________ 
    __________________________________________________________________________________ !
The use of blood transfusions is an effective way of increasing an athlete’s red blood cell supply in 
advance of competition. Originally, blood transfusions were not intended to support athletes, but instead 
to treat patients with severe forms of anemia. Individuals that are anemic do not have enough healthy red 
blood cells. In the case of athletes, these transfusions are known as blood doping. In this practice, fresh 
blood is extracted, red blood cells isolated, and then frozen. Prior to competition, the athlete undergoes 
an intravenous (IV) infusion to add the red blood cells to their blood. 

The data below was collected from three individuals over an eleven month period. Hematocrit is the 
proportion, by volume, of the blood that consists of red blood cells. Normal levels for adults range 
between 38-50%. 
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Figure 1

Individual Hematocrit (%)

1/2010 3/2010 5/2010 7/2010 9/2010 11/2010

X 40 42 38 44 41 45

Y 38 37 33 31 29 32

Z 42 45 65 68 55 49

Figure 2



Name: ______________________________________________ Date: ____________________ Period: ______

Directions: In the space below, graph the data from Figure 2. Then check your graph to make sure it has 
all components of a proper graph using the checklist provided. !!!!!!!!!!!!!!!!!!
Identify whether each individual is: anemic, doping, or healthy. Explain your answer. 

4. Individual X is ________________ because _____________________________________________. 

5. Individual Y is ________________ because _____________________________________________. 

6. Individual Z is ________________ because _____________________________________________. 

7. What trends or patterns do you notice in the individual that was blood doping?  
____________________________________________________________________________________

____________________________________________________________________________________ 

Directions: Write a MEL-Con paragraph on a separate piece of paper, responding to the question- 
“How does blood doping improve athletic performance?” Use the outline below to help you. !
Main idea:  Turn the question into a statement           !
Evidence:  Which individual was blood doping? (Use numbers to back up your statement, like the             
   change in hematocrit percent.                              !
Link:   What is blood doping?                   
   How can blood doping help an athlete?                            !
Conclusion: Restate your main idea, beginning with, “When athletes dope…”         !
Reminders:  Third person only - no I, you, my, we, etc         
   Quantitative data must be present, with units                            
   Complete sentences - Don’t assume the reader knows what you are talking about.                             
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Bone Density

A study was conducted in which the average bone density was 
measured for females and males of different ages.  Bone density 
refers to the amount of minerals, such as calcium found in bone.   
The higher the density of the bone, the stronger it is. The lower 
the density of bone, the weaker it is. Figure 1 shows the results 
of their study.

Directions: Answer questions 1 and 2 based on the information 
given and Figure 1.

1. What are you thinking about as you look at the data table?

____________________________________________________________________________________

2. Look at the row for individuals that are 30 years old. What are you thinking about these individuals?

____________________________________________________________________________________

Directions: In the space below, graph the data from Figure 1. Then check your graph to make sure it has 
all components of a proper graph using the checklist provided.
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Bone Density 
 

A study was conducted in which the average bone density was 
measured for females and males of different ages.  Bone 
density refers to the amount of minerals, such as calcium 
found in bone.  Figure 1 shows the results of their study.   
 
Directions: Answer questions 1 and 2 based on the 
information given and Figure 1. 
 

1. What are you thinking about as you look at the data? 
______________________________________________ 
_________________________________________________________________________________ 

2. Why do you think it is important to graph data? __________________________________________ 
_________________________________________________________________________________ 

Directions: In the space below, graph the data from Figure 1.  Then check your graph to make sure it 
has all components of a proper graph using the checklist provided. 
 

 
  Graphing Checklist 
  
  Does your graph have a descriptive title? 
 
 Did you draw an X-axis and a Y-axis? 
 
 Did you label each axis?  
 
 Does your label also have units? 
 
 Do you have a key? 
 
 Did you choose an appropriate scale? 
 
 

 
 
3. What questions are you asking yourself when you look at a graph? ___________________________ 

_________________________________________________________________________________ 
4. As age increases, who has a greater bone density?  ________________________________________ 
 

Background Information 
 

As people age, bones naturally become thinner and thus weaker because our bodies continue to use the 
calcium stored in our bones without returning it.  One way to measure how bones weaken is by 
measuring bone density. If bone density is higher, the bones are thicker, stronger, and contain more 
calcium.  If bone density is lower, the bones are thinner, weaker, contain less calcium and are more 
likely to fracture or break.  In order to counteract the natural decline in bone density, doctors 
recommend eating foods rich in calcium paired with a vitamin D supplement.  Vitamin D is essential 
because it helps the body absorb and store calcium.   

Age 
(years) 

Female 
(g/cm3) 

Male 
(g/cm3) 

20 0.895 0.979 
30 0.886 0.936 
40 0.850 0.894 
50 0.797 0.851 
60 0.733 0.809 
70 0.667 0.766 
80 0.607 0.724 

Figure 1 Average Bone Density By Age 
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