Blood Pressure and Heart Rate Response

Laboratory Assignment #1
Fitness Assessments and Programming

Directions for Data Collection

Practice Testing Session 1 on Mechanically-Braked Bicycle Ergometers
1. After sitting on the bicycle quietly for 2 minutes, take a resting blood pressure and heart rate.  Each person will then ride in progressive 2-minute increments starting at the initial power outputs on the bicycle ergometer as indicated on the data sheet. Each person should ride for only two power outputs in succession and then another person in the group should ride and then the third person in the group will ride and then repeat at the next 2 higher power outputs.  Maintain 70 rpm for all power outputs.  During the first testing session only do 2 complete rotations (each person rides for a total of 4 power outputs)
2. During the last minute of each 2-minute power output, take the blood pressure and the heart rate (one group member take the HR by palpation (15 second count) and one group member take the BP).  Following palpation of the HR, read the HR off the HR monitor.  Record on the data sheet the HR by palpation, the HR by monitor, the systolic pressure, the phase 4 diastolic pressure and the phase 5 diastolic pressure. 

Practice Testing Session 2 on Electronic Bicycles
1.  ;Make sure you have selected the Constant Cal./HR mode.  
2.  After sitting on the bicycle quietly for 2 minutes, take a resting blood pressure and heart rate.  Each person will then ride in progressive 2-minute increments starting at the initial power outputs on the bicycle ergometer as indicated on the data sheet.  Each person completes the entire test before the next person in the group does the test.  The pedaling rate should be between 50-100 rpm so it doesn’t matter if it varies as long as you keep it between 50-100 rpm.  Most will find a rpm of 70-80 the most comfortable.  Continue to increase the power every two minutes according to the data sheet.  Continue pedaling until you cannot maintain 50 rpm.  
3.  Record BP and HR during the second minute at each stage.  Take the blood pressure and heart rate early enough that you will be finished by the end of the second minute.  Do not wait until the ned of the second minute to take the BP.  During the final power output, try to complete the full 2 minutes but you can count the power output if you are able to complete only 1 minute of the 2 minute stage.  If you realize you are about to fatigue, tell the people in the group so they can get the BP and HR before you quit.   
4.  Get a Maximal Heart Rate:  When you reach the point that you feel you cannot continue and after you have obtained the BP and HR crank as high RPMs as you can for as long as you can in an attempt to get a maximal HR.  At this point it is OK to stand in the pedals.  Only record the highest HR during this final, standing effort.  
Testing Session 3 on Electronic Bicycles.  This data will be used for the lab write-up.   Follow the same protocol as for Practice Testing Session 2.   

Directions for Constructing Excel Graphs (each person will construct their own graphs)

1. Use only the data collected while riding the electronic bicycles during the Testing Session 3.  Everyone will enter their individual data in the Excel spreadsheet provided by the instructor.  
2. Using Excel, determine the mean values (for each gender) for each of the variables at each power output beginning at rest.  The variables at each power output are systolic BP, 4th Phase Diastolic BP, 5th Phase Diastolic BP, and monitored Heart Rate including the highest value for maximal heart rate.  To do this it is best to sort your data so all female data is clumped together and all male data is clumped together. 
3. Using Excel plot on a separate graph each variable in #2  versus power for the averaged data determined in #2.   The easiest way to do this is create a separate spreadsheet and arrange your average data so Power Output is in column 1, Male SBP is in column 2, Female SBP is in column 3, and Your data is in column 4 and continue with 4th phase DBP, 5th Phase DBP, and HR moving horizontally across the spreadsheet.   Graph 1 will display systolic blood pressure versus power for males, females, and for you individually.  Graph 2 will display 4th phase diastolic blood pressure versus power for males, females and for you individually. . Graph 3 will display 5th phase diastolic blood pressure versus power for males, females and for you individually Graph 4 will display heart rate versus power for males, females and for you individually.  Each graph will have three lines plotted- males, females, you..  
4. Specific Directions for Graphing.  Use a line graph for each plot with the data points indicated by a different symbol for males, females, and you.  Use the same symbols on each graph. (see the sample HR graph on the web site).   Always put power output on the X-axis (horizontal) and the variable of interest on the left Y-axis (vertical axis).  For the graphs of systolic BP the vertical axis should go from 80 mmHg to 250 mmHg with increments of 20 mmHg   For the two graph of diastolic BP the vertical axis should go from 0 mmHg to 120 mmHg with increments of 20 mmHg.  For heart rate the vertical axis should go from 40 bpm to 240 bpm with increments of 20 bpm.  Label the horizontal and vertical axis in all plots including unit labels. Begin the X-axis power output with  rest and then put all the power outputs you did on the remainder of the X-axis.  Your graph should look like the sample graph (except your graph will contain either the averaged data or your data).   Extend the size of each graph so it occupies most of the page like the sample graph does and print it in landscape (longwise on the paper). Relative to the axes, labels, intervals and keys, your graph should look like the example graph.  All line graphs and data points symbols should be the same in each graph, ie.  The male line should be the same type of line in each graph, the female line should be the same type of line in each graph, and your line should be the same type of line in each gaph..  Make sure each line on the graph shows up when printed in black and white.  Each graph should have an appropriate title which indicates what the graph is displaying.  Note that the tic marks on the horizontal power axis should coincide with the power intervals that are labeled.  
Directions for Table of Average Values.  Construct a table in Word or Excel (like the sample table below) which displays all the male and female average values for the variables plotted on your graphs for each power output.  Label each column and row appropriately.  The title for the table should be: Male and Female Average Values
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Directions for Answering Questions.  Answer the following questions using MS Word or equivalent, doubled spaced, #12 Times New Roman font.  Do not repeat the question but label each answer with the same number as the questions below.
1.  Using the male data and the mean values, describe the response of systolic and diastolic (4th and 5th phase) blood pressure, pulse pressure and heart rate to increasing power output up to maximal power.  Explain which phase (4th or 5th) of diastolic blood pressure you used to indicated the true diastolic blood pressure and why you used it? Was the male’s response a normal and expected response?  Describe any departures from a normal or expected response.  Did the systolic BP or heart rate plateau?  Explain your rationale for concluding that a plateau did or did not occur.

2.   Using the female data and the mean values, describe the response of systolic and diastolic (4th and 5th phase) blood pressure, pulse pressure and heart rate to increasing power output up to maximal power.   Explain which phase (4th or 5th) of diastolic blood pressure you used to indicate the true diastolic blood pressure and why you used it?  Was the female’s response a normal and expected response?  Did the systolic BP or heart rate plateau?  Explain your rationale for concluding that a plateau did or did not occur.
3.  Normally you expect average male HR  responses to incremental power output to be lower than female responses to the same power output.  Use the criteria that responses are different at each power output if the values are ± 10 units different at two or more power values. Are the male and female responses for HR  different?   If they are different for HR, provide a physiological explanation as to why they are different considering that for the same power output the cardiac output is the same for both the males and the females.

4.  Compare your systolic blood pressure, diastolic blood pressures (4th and 5th phase), and heart rate response to the mean response for your gender.  Would you characterize each of your responses as normal or abnormal?  Explain why you characterized your responses as normal or abnormal and provide an explanation for departures from a “normal” response. If you heart rate at any power output is higher or lower than the mean for your gender, what does that indicate? 
5.  What is the mean maximal heart rate for males and for females?   What is the age-predicted maximal HR for the males and females using 220-age?  IF the actual maximal HR are more than 10 bpm different what is a plausible physiologic reason they are different.  IF they are less than 9 bpm different, what is a plausible physiologic reason why they are not different.  

6.  What was your highest HR attained during the maximal test?  What is your age-predicted maximal HR (220-age)?  Was your highest heart rate within ± 10 beats of your age-predicted maximal heart rate (using 220-age prediction)?  If not, provide a plausible reason why it was not.
7.  Normally, you expect the heart rate to increase with increasing power outputs as long as the power is a submaximal power.  The heart rate is increasing in order to deliver more blood to the exercising muscles to meet the metabolic demands for ATP resynthesis.  Even though most individuals have a typical response, it is possible that the heart rate may not always increase with an increasing submaximal power output or not increase in the same proportion even though blood flow is increased to the exercising muscles.  Provide one valid physiological explanation of why the heart rate may not increase with increasing submaximal power but yet there is an increase in blood flow to the exercising muscle? 
In preparing your lab to turn in, follow these directions:

1. 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.
2. Put your name in the top left corner of each page of your typed responses.

3. Put your class number in the top left corner (just below your name) of each page.

4. This lab will be graded on the items on the Lab 1 Evaluation Sheet (in your packet).  All responses should be in complete sentences and grammatically correct.
5. Turn in the assignment with the pages in the following order and stapled in top left-hand corner: (1) the Lab Report 1 Evaluation Sheet with your name and class number typed in, (2) responses to the questions, (3) your Heart Rate Excel graph, Systolic BP Excel graph, your  4th Phase DBP Excel graph, and your 5th Phase DBP Excel graph.  (4) Your table of male and female average data with all data typed, and (5) Your individual data sheet for testing session 3 with all information and values typed into the appropriate spaces.
6. Late assignments will be accepted but there is a 5 points per day penalty for being late until the total penalty accrues to 50 points.  The lab is late when it is not turned in at the scheduled time in class.  After the penalty reaches 50 points, 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.
