Laboratory Assignment 2: Predicting VO2max
Fitness Assessments and Programming
In preparation for each of the tests, you should do each of the following

a. Do not eat within 1-hour of the test.

b. Do not drink caffeine within 2-hours of the test

c. Allow at least 10 minutes between each submaximal test for recovery.  Do not perform any submaximal test sooner than 2 hours following a maximal test.  
Note:  In responding to the questions below, you cannot use any of the above three criteria as a basis for your explanations.  The assumption is that you followed the above criteria.

 Preparing the Spreadsheet.  
1.  Using your personal data you collected from the fitness tests, create a spread sheet in Excel that looks exactly like the sample spread sheet except that your data will be in row 4, and the Male Marathoner (see below) in row 5.  The easiest way to do this is to download the sample spreadsheet and put you data into the sample spreadsheet.  Put your last name, first name in row 4, column 1.
2.  Beginning in column R, compute all values for each column in Excel.  Compute the VO2max values in ml.kg-1.min-1 for all of the prediction tests.  For the two Lifecycle tests no computation is necessary because the value you get when you complete the test is already VO2max.  To do the computations you must write the appropriate formula in the top cell for each column that will contain the calculated value.  (Note:  if there is a separate equation for males and females or a separate equation for different age groups, you must use an If Statement to write the equation.  Instructions for using the IF statements are on the web page for this course) 
3.  Round all values to the same number of decimal places indicated for each column in the column heading (example:  00.0 for ml.kg-1.min-1).  If you write the correct equation, you should get exactly the same values for the sample male and female as in the sample spreadsheet. 
4.    Close down the wasted space between columns so the entire spreadsheet will fit on one page with bigger print.   Print the entire spreadsheet, including gridlines, on a single page using landscape orientation and the Fit To 1 Page option (all located under the Page Preview in the main Excel File dropdown menu located in the top left corner.  Use New Times Roman #10 font.  Do not put a border around any of the cells but when you print the spreadsheet print the girdlines.  
Respond to each of the following:

1. For each of the scenarios (A, B, C, D, E) below, indicate whether the described scenario would cause the predicted VO2max when using the specified test would be higher, lower or no change due to the effect described in the scenario.  Secondly, for each scenario explain specifically why the predicted VO2max would be affected  (Hint: Look at the equations for computing VO2max for each scenario and determine what is occurring mathematically within the equation to cause the VO2max value to be higher, lower, or no change and then specifically tell me what that is).  (It is not sufficient to just state the VO2max goes up or down or does not change.  You have to tell me why mathematically) In each scenario assume the test is administered appropriately except for what is described in the scenario.
The Scenarios are the following:


A.  In the 1.5 Mile Run Test the test track is 0.2 mile short of 1 mile but the test administrator does not know that it is short. As a result, the runners only run 1.3 miles instead of 1.5 miles.  The heart rate at the end of the run is maximal for the runner.

B.  In the Storer Maximal Bicycle test each stage is maintained for 2 minutes instead of 1 minute.  The heart rate at the end of the test is maximal.

C.  In the Rockport Walking Test (1-Mile Walk) the subject speeds up at the end of the test and finishes with a heart rate that is 25 bpm higher than it would have been had they not sped up and with a time that was 25 seconds faster than it would have been had they not sped up. (You must determine the combined effect of the higher heart rate and faster time.  Which has a greater impact?).

D.  In the 1-Mile Jog Test a subject walks the last 200 yards of the mile and finishes in a time that is 1 min and 45 seconds slower than it would have been had they not walked.


E.  In the 1-Mile Jog Test the subject is taking the prescription medication Inderal (propranolol).
2. In both the maximal 1.5 mile run test and the Storer Maximal Bicycle test the heart rate at the end of the test (assumed to be maximal heart rate) is not used in the computation of VO2max which means that maximal heart rate must not be a good predictor of VO2max.  However, for each of the submaximal exercise tests, the heart rate at a submaximal power output is used in the equation which must mean that submaximal heart rate is a good predictor of VO2max..  Explain why the heart rate at the end of the maximal tests is not a good predictor of VO2max and is therefore not included in the formulas for the maximal effort tests.  Explain for the submaximal exercise tests why the submaximal heart rate is a good predictor and is included in the formula?
3. Elite endurance runners and an elite endurance cyclists typically have similar values for VO2max in units of ml.kg-1.min-1.  However, if you performed a VO2max  test to exhaustion and measured VO2max  on a high ability endurance runner using a progressive bicycle test you would find that the VO2max  achieved during the test would be substantially lower than if you had done a progressive running test on the treadmill.  The same would be true for the high ability endurance cyclist.  In other words, achieving a “true” VO2max value will depend on which kind of ergometer is used for the test.  The reason for the difference can be explained by the Fick Equation, which expresses the relationship between VO2, cardiac output, and a-vO2diff.    First, write the Fick Equation in the form of “VO2max = A  x B“.  Using the Fick Equation as the basis,  explain by providing a specific physiological rationale why the cyclist would achieve a higher VO2max on the bicycle and the runner on the treadmill? (Hint:  it is not sufficient to indicate they train differently.  What is the physiological effect of training differently that would result in a higher VO2max on the treadmill test for the runner and on the bicycle test for the bicyclist?  
4. People who exercise a lot (like marathon runners) are usually significantly underpredicted by both the Jackson and the George non-exercise tests but usually are more under-predicted by the Jackson test compared to the George test. Using the sample data below, compute the predicted VO2max values (for only the 2 non-exercise tests) using both non-exercise tests using your Excel spread sheet that you have used to make all the computations in #1 above.  Below your name, enter the name Male Marathoner and fill in the necessary data in the appropriate cells and compute the VO2max for the non exercise tests using the same equations you have already used for your computations.  Explain (label as Reason 1) why the marathon runner is under-predicted by both non-exercise tests.  Explain (Label as Reason 2) why the marathon runner is under-predicted more by the Jackson test.

Male Marathoner Data:  height 70 inches; weight 154 lbs; %fat 5%, age 25; runs 70 miles per week at an average of 6 minutes per mile.  
5. Predict your VO2max using a two-stage bicycle protocol and the method depicted in Figure 7.7, page 126 (3rd edition) or page 117, Fig. 8-3 (2nd edition) in your text. You may collect the necessary data for this test by starting from scratch and doing the test as described below on the bicycle ergometer or you may use data from your Blood Pressure and Heart Rate Lab.  If you start from scratch, you may use either the bicycle ergometers in the lab or the Lifecycles upstairs in the WRC fitness area.  If using the Lifecycles, use the chart provided in the description of the Storer Maximal Bicycle test to determine the power outputs.  When using the Lifecycles, you must pedal at 70 rpm. Follow the instructions below.


A. Ride at two submaximal power outputs on a bicycle ergometer for 5 minutes each.  The first power output should elevate your heart rate to 120 ± 10 bpm.  The second power output should elevate your heart rate to 160 ± 10 bpm. The heart rates achieved must be steady state heart rates.  (Go back to your Blood Pressure and Heart Rate Lab and see what kind of power outputs are necessary to achieve the desired heart rates.)

B.  Using the ACSM equations for bicycling, convert the two power outputs you rode at to VO2 in ml.kg-1.min-1 and then into L.min-1 and enter the data on the data sheet.


C.  Using graph paper, construct a graph that looks similar to Figure 7.7 (3rd edition) or Figure 8-3 (2nd edition) except rather than having power on the horizontal axis, put VO2 in L.min-1 on the horizontal axis (use ACSM equations to convert power output to VO2). Make the horizontal axis units extend from 0 to 7.0 l.min-1 .  Make the vertical axis units extend from 80 to 220 bpm.  (Note:  Use a ruler to draw all lines!! Label both axes appropriately.  The graph should be neat, straight lines, units included on the axis labels) The line should go through your two heart rates and should be extended beyond the second heart rate in order to eventually predict VO2max. Using your highest measured heart rate on either the 1.5 mile run test or the Storer Bicycle test as your maximal heart rate, draw on the graph a horizontal line from your highest heart rate (on the heart rate axis) to intersect the line drawn through your two submaximal heart rates.  Then draw a vertical line from this intersection down to the VO2 axis and where this vertical crosses the VO2 axis is the predicted VO2max (enter this value on the summary chart that has all the other values for predicted VO2max.  Next, on the same graph, use your age-predicted max HR using 220-age and draw an additional  horizontal and vertical line to indicated VO2max using your predicted maximal heart rate. Compute the percentage error in the predicted VO2max (not the % error in the maximal heart rates) value using the predicted maximal heart rate compared to your measured maximal heart rate.  (Note:  the percentage error in the predicted VO2max is computed by determining the difference in the two predicted VO2max values and dividing by the VO2max value determined using the measured maximal heart rate).  

D.  For potentially 5 points EXTRA CREDIT.  If you opt to do this extra credit you do not have to do a second graph described above in C. Construct the graph described above C in Excel.  To do this use the scatterplot graph mode and plot VO2 on the X-axis (List VO2 in the first spreadsheet column) and heart rate on the Y-axis.  When you list your VO2 and HR values on the spreadsheet, begin VO2 values with the nearest whole liter value that is less than the VO2 of your first steady-state power output.  Then sequentially list your two steady-state VO2 values with intervening whole units for VO2 of 2, 3, 4, 5, 6 and 7 liters.  For all the VO2 values the heart rates will be blank except for the two that were your steady-state values.  For example, if your two steady-state VO2 values were 1.2 L.min-1 and 2.8 L.min-1, then you would list in the first column of the spreadsheet values of 1.0, 1.2, 2.0, 2.8, 3.0, 4.0, 5.0, 6.0 and 7.0.  Only the values of 1.2 and 2.8 would have corresponding heart rates.  Highlight both the VO2 column and the HR column and plot using the scatterplot graph.  The rest of the process of labeling the axes is the same as you did in your heart rate and blood pressure lab.  Use the Excel line drawing tool to draw a straight line going through the two heart rate values on the graph.  Use the line tool to draw the two horizontal and vertical lines from the two maximal heart rates in order to intersect the VO2 axis.)  Compute the %error in predicted VO2max using your age-predicted maximal heart rate and your highest measured maximal heart rate.  Print the graph in landscape format so it covers most of the page.
In preparing your responses to the questions above, follow these directions:

2. Type your responses using #12 Times New Roman font, double spaced with 1 inch margins top, bottom, left and right. Print on both sides of the paper. Number your responses the same as the numbers of the questions above.  
3. Put your name in the top left hand corner of only the first page.

4. Put your class number in the top left hand corner (just below your name) of only the first page.

5. This lab will be graded on the items specified on the Lab Report Evaluation Sheet.  When you use scientific terms like VO2max make sure they are written appropriately. 
6. Turn in the assignment with the following pages in this order and stapled in top left-hand corner: (1) Lab Report 2 Evaluation Sheet with your name and class number filled in, (2) responses to the questions above with each question numbered as they are numbered above, (3) Excel spreadsheet with computed values for the sample male and female and your values and the values requested in #3 above, (4) Summary Lab Data Table with all data typed in, (5)  The Excel graph you constructed for #5, and (6) CV Fitness Test Data Sheets with all values typed in.
7. Late assignments will be accepted but there is a 5% per day penalty for being late until the total penalty accrues to 50%.  The lab is late when it is not turned in at the scheduled time in class.  After the penalty reaches 50%, there is no further penalty.  It is always better turn in something rather than nothing.  It is usually better to take a 1- or 2- day late penalty and turn in a complete lab than to turn in an incomplete lab on time.
