 Lab #3 - Worksheet 3, VO2max 
[bookmark: _GoBack]
Name: __________________________

Participant

Age:   21    Sex   F   Height:  64    cm  Weight:    63.60   Kg	

Lean Mass:  N/A    Kg

Mode of exercise:   Stationary Bicycle.  Record data every 2 minutes

	TIME (min)
	Workload
	HR (bpm)
	BP (mmHg)
	RPE
	Notes

	Baseline
	1 kg 
(50 watts)
	69
	122/85
	6
	

	
	
	
	
	
	

	2         
	1.5 kg 
(75 watts)
	95
	127/90
	6
	

	 
	
	
	
	
	

	4 
	2.5 kg 
(125 watts)
	99
	127/90
	10
	

	 
	
	
	
	
	

	6 
	3.5 kg 
(175 watts)
	154
	140/95
	13
	

	
	
	
	
	
	

	8
	4.5 kg 
(225 watts)
	165
	140/90
	17
	

	
	
	
	
	
	

	10 
	5.5 kg 
(275 watts)
	172
	140/100
	19
	

	
	
	
	
	
	

	12
	
	
	
	
	

	
	
	
	
	
	

	14
	
	
	
	
	

	
	
	
	
	
	

	16
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Recovery 
2 min
	0
	143
	130/80
	11
	

	Recovery 
4 min
	0
	117
	130/70
	9
	

	Recovery 
6 min
	0
	105
	125/80
	6
	






Final workload:  275 Watts   	Duration of test:  10 minutes around

Maximal HR:  172  bpm		Maximal Ve:   37  L/min

VO2 max:  0.76 L/min		VO2 max:  49 ml/Kg/min


Download the results of the test into excel so that you are able to graph the results.   

GRAPHING. 

1. Using line graph, graph VO2 vs. workload (time if cycling)  (2 points).   






a. In one sentence, describe this relationship    (0.5 point).  

Increase in workload increase the volume of oxygen that is used in respiration.



2. Using a line graph, graph Heart Rate vs. VO2   (2 points).  










a. In one sentence, describe this relationship (0.5 point).
It has a linear relationship where Increase in heartrate increases the volume of oxygen consumption in the body.

b. In one sentence, describe which is the dependent vs. independent variable (0.5 point). 
Heart rate is the dependent variable, while the volume of oxygen is the independent variable.




3. Using a line graph, graph RER vs. time    (2 points).  










a. In your own words, describe why this is changing with time and explain what this means (1 point).

Respiration exchange ratio changes with time because of different diet to be oxidized in the body. Carbohydrate needs a low volume of oxygen to be oxidized compared to protein and fats.













4. Using a line graph, graph ventilation vs. time    (1.5 points).









a. What does the relationship between these two variable look like?  Does the relationship change when you compare early exercise vs. late exercise.  Describe what you believe to be occurring as exercise intensity increases (1 point).
The relationship changes because, at first, the level of oxygen is high, and it declines after some time where carbon dioxide gas is produced. The change from inspiration to expiration changes the level of oxygen.
	


5. How many of the five criteria for a valid VO2max test were met?    (0.5 point) 

Three criteria were met.
Workload vs time (if cycling)
Heartrate vs V02
RER vs time


a. Are some criteria more important than others are?    (0.5 point)
Not all criteria are the same because the independent and dependent variable where oxygen is the independent variable.

6. In the Paton et al. paper, the authors report a significantly elevated heart rate in their intervention group.   In your own words, describe two physiological mechanisms that may have contributed to an elevated heart rate in the one condition  (4 points).   
The reduced intramuscular oxygen supply is one of the mechanisms that may have resulted in an elevated heart rate. During the exercise, a lot of blood is required to supply the necessary oxygen in the body to sustain the practice. The heart, therefore, may have increased the rate to provide the required oxygen in the body during the exercise since more energy is used in the activity. Assuming that heart rate was not elevated, it means that oxygen would be deficient in the body and therefore, the BFR exercise would not be possible. Decreased rate of metabolite clearance is another physiological mechanism. It is known that a metabolite is a substance that is for necessary for metabolism, to maintain the life of an organism. Reduction in the rate of metabolite clearance means that life may not be maintained and therefore for the group to remain and to work well in the BFR training the heart rate will have to increase to cover up and sustain the reasonable rate of metabolite clearance. The group could have diminished in the exercise with the decreased rate of metabolic clearance were it not for the elevated heart rate.









7. The Fick Equation (VO2 = Q * (arterial- venous oxygen difference)) states that VO2max is determined by Q (cardiac output) and the ability of the skeletal muscle to extract oxygen (arterial – venous O2 difference).  In the Paton et al. paper, the authors report a slightly (statistically insignificant) increase in VO2max in the BFR condition. Describe how BFR may have potentially led to improvements in VO2max and address which variables in the Fick Equation were impacted  (4 points).  

The main importance to note is the fact that the BFR group require a lot of oxygen to be transported and function in the body because the blood flow is restricted and a lot of energy is being given out as a result of the exercise. In the CON group, oxygen was not required in large amount as in BFR because the blood was flowing well, unlike BFR. The skeletal muscle in FBR will need to extract more oxygen than in CON. ES 0.24-0.40 was impacted.
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VO2	50	75	125	175	225	275	12.40102768	8.6389675140000008	8.7938213350000005	11.145861630000001	8.6087493899999998	8.142451286	8.5338640209999994	7.5510358809999998	7.9320225720000002	6.9133129120000003	7.9825358389999996	9.2437973020000008	8.3317356109999992	7.8363265990000004	8.4249477390000003	7.9287185669999998	8.2538604739999997	8.6521492000000002	9.5436458589999997	2.329447746	5.6895046230000004	13.419423099999999	5.5008506769999999	9.5849313739999999	11.472201350000001	11.71137238	8.9437980649999993	14.71336651	14.50117779	11.85059547	18.16586113	19.090290070000002	8.6575059890000006	9.0004014970000004	13.650533680000001	21.85088348	9.134940147	15.887511249999999	19.066608429999999	17.266515729999998	17.126918790000001	20.15641785	22.168323520000001	21.383394240000001	22.469312670000001	26.320169450000002	19.877504349999999	23.58683014	20.826019290000001	26.634637829999999	41.286338809999997	17.36526108	5.3500847819999997	24.708637240000002	19.426651	17.517017360000001	15.55739784	16.431280139999998	19.659601210000002	19.379484179999999	11.1662178	25.69802284	22.81634712	21.612449649999999	22.94121552	21.36538887	22.85915756	23.328979489999998	20.382478710000001	10.60989094	36.407135009999998	26.15776825	27.247985839999998	28.98311996	27.996566770000001	25.572208400000001	28.441110609999999	24.827278140000001	26.039564129999999	24.735429759999999	26.303833010000002	27.768554689999998	25.622400280000001	20.52495193	23.621051789999999	29.032825469999999	28.131950379999999	27.546339039999999	25.71828842	4.2761378289999996	35.086360929999998	26.213827129999999	26.615695949999999	24.82781219	27.071964260000001	21.843521119999998	25.677534099999999	25.391061780000001	25.525959010000001	29.715141299999999	26.80802727	28.107124330000001	27.703798290000002	23.390682219999999	23.961093900000002	21.243726729999999	25.238170619999998	25.957204820000001	26.714923859999999	26.9637928	27.244867320000001	28.914522170000001	31.28415489	30.810848239999999	26.341472629999998	27.897727969999998	23.642181399999998	33.062328340000001	28.11661148	11.74382877	31.734445569999998	36.108211519999998	26.68502617	35.25390625	30.527887339999999	31.050848009999999	31.477218629999999	29.395894999999999	30.85270882	30.526094440000001	35.160118099999998	32.728649140000002	36.062419890000001	36.145755770000001	30.98249817	39.251228330000004	35.097713470000002	33.879535679999996	32.707504270000001	33.520198819999997	28.014556880000001	24.688665390000001	25.940650940000001	28.682586669999999	31.768732069999999	42.543369290000001	45.948455809999999	38.162578580000002	40.944183350000003	38.29439163	38.166076660000002	36.650852200000003	34.011600489999999	33.909408569999997	36.270641329999997	34.838897709999998	34.670555110000002	33.40169144	37.243797299999997	39.87013245	36.151805879999998	33.982173920000001	34.60667419	37.799427029999997	39.12227249	39.719169620000002	38.149517060000001	10.983189579999999	32.658809660000003	40.189704900000002	39.217647550000002	40.923767089999998	42.86856461	42.561534880000004	38.611686710000001	36.767971039999999	43.060821529999998	40.256366730000003	39.459449769999999	37.446704859999997	38.85932159	30.278978349999999	32.945564269999998	41.423137660000002	33.124645229999999	35.70049667	41.066501619999997	48.708396909999998	37.462745669999997	37.301486969999999	36.685756679999997	45.171455379999998	41.939975740000001	40.877067570000001	34.322521209999998	45.871757510000002	47.443252559999998	39.925823209999997	36.805404660000001	44.447555540000003	38.99744415	37.179786679999999	39.109237669999999	44.745990749999997	42.341457370000001	36.549163819999997	34.543582919999999	34.221355440000004	40.375450129999997	38.947429659999997	38.050952909999999	36.864639279999999	41.868808749999999	37.742820739999999	33.361660000000001	31.453416820000001	35.458927150000001	29.682748790000002	26.575813289999999	28.481609339999999	39.551219940000003	33.153869630000003	31.857316969999999	30.391904830000001	37.675544739999999	35.233543400000002	36.861751560000002	34.42457581	35.372016909999999	31.99762917	33.458168030000003	38.598518370000001	38.735519410000002	38.549636839999998	35.743206020000002	30.878229139999998	36.670326230000001	19.709358219999999	36.285331730000003	34.901226039999997	37.088481899999998	41.379997250000002	40.990417479999998	36.539230349999997	47.143676759999998	37.450069429999999	37.283798220000001	33.932071690000001	29.339178090000001	25.901298520000001	37.538036349999999	33.077995299999998	33.176185609999997	32.728698729999998	30.39871788	28.735311509999999	34.052680969999997	33.642898559999999	36.208438870000002	38.15295029	37.129173280000003	37.81203842	42.699024199999997	38.01029587	45.996749880000003	42.359020229999999	39.977603909999999	44.925540920000003	45.384414669999998	42.904197689999997	40.04166412	41.140300750000002	35.745491029999997	40.168067929999999	36.635253910000003	41.063529969999998	42.886447910000001	Workload
VO2/kg
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