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Associate Professor, Medical Center, University of Nebraska; Editor-in-Chief, Medscape Drug Link Disclosure: Medscape Salary Employment Bruce ProtocolPurposeevaluate Heart Function Bruce Protocol is a diagnostic test used for heart function assessment, developed by Robert A. Bruce. The story
before bruce's protocol was created was not a safe, standardized protocol that could be used to monitor cardiac function in patients. The master's two-step test was sometimes used, but for many patients it was too severe and insufficient to measure breathing and circulatory function during various
physical exertions. Most doctors relied on complaints of patients about exertion and dealt with them only during rest. To solve these problems, Bruce and his colleagues began developing a treadmill exercise test. The test has made extensive use of relatively new technological innovations in
electrocardiographs and motorised treadmills. Bruce's exercise test involved walking on the treadmill, and the heart was monitored by an electrocardio with various electrodes attached to the body. Ventilation volumes and breathing gas exchanges were also monitored before, during and after exercise.
Since the speed and inclination of the treadmill could be adjusted, most patients tolerated this physical activity. The initial experiments involved a one-stage test in which the subjects walked on the treadmill for 10 minutes under a fixed workload. Bruce's first report on treadmill exercise tests, published in
1949, analysed changes in the respiratory and circulatory function of normal adults and patients with heart or lung disease. [1] [2] 1950 Bruce enrolled at the University of Washington, where he continued one-stage testing, especially as a predictor of success for valular or congenital heart disease surgery.
He later developed a multi-stage test, which consists of several phases of gradually larger workloads. It was this multilevel test, the description of which was first published in 1963, became known as the Bruce Protocol. In the original document, Bruce reported that the test can detect signs of such
diseases as angina, a previous heart attack or ventricular aneurysm. Bruce and colleagues also showed that exercise testing was helpful in screening apparently healthy people for early signs of coronary artery disease. Usually through Bruce The heart rate and the assessment of perceived exertion are
taken every minute, and blood pressure is taken at the end of each stage (every three minutes). There are Bruce protocol tables available for Maximal and Sub Maximal (more practical with most non-sports or competitively athletic populations) efforts (see below). Stage Minute %class MPH min/mile km/h
min/km METS 1 3 10 1.7 35:18 2.7 22:13 3 2 3 12 2.5 24:00 4.00 2.00 15:00 4-5 3 3 14 3.4 17:39 5.5 10:55 7 4 3 16 4.2 14:17 6.8 14:17 6 .8 168:49 10 5 3 18 5.0 12:00 8.0 7:30 14 6 3 20 5.5 10:55 8.9 6:44 6:44 1 17 7 3 22 6.0 10:00 9.7 6:11 21 Total duration = 21 minute Mods Modified Bruce protocol
starts with a lower workload than the standard test and is generally used for older or sedentary patients. The first two phases of the modified Bruce test are conducted at 1.7 mph and 0% in the class and at 1.7 mph and 5% in the class, and the third stage corresponds to the first phase of the standard Bruce
test protocol as described above. RESULTS The test result is the test time in minutes. This can also be converted to a calculated VO2max (maximum oxygen uptake) score using the calculator below and the following formulas where the value T is the total time taken (expressed in minutes and fractions of
a minute, e.g. 9 minutes 15 seconds = 9,25 minutes). As with many exercise test equations, many regression equations have been developed that can produce different results. If possible, use the one that comes from a similar population and best suits your needs. VO2max (ml/kg/min) = 14.76 - (1,379 ×
T) + (0,451 × T²) - (0.012 × T³) Women: VO2max (ml/kg/min) = 2.94 x T + 3.74 Young women: VO2max (ml/kg/min) = 4.38 × T - 3.9 Men: VO2max (ml/kg/min) = 2.94 x T + 7.65 young men: VO2max (ml/kg/min) = 3.6 Reference 2 x T + 3.91: ACSM health-related physical readiness assessment guide The
basic heart rate formula Maximum Heart Rate (MHR) is often calculated using the formula 220-age, which is quite inaccurate. The heart rate formula commonly used by Bruce is the Karvonen formula (below). The more accurate formula proposed in the study, published in the journal Medicine &amp;
Science in Sports &amp; Exercise, is 206.9 - (0.67 x age), which can also be used to more accurately determine VO2 Max, but can yield significantly different results. Diagnostics (e.g. physical therapist, personal trainer, doctor, sports trainer, nurse, medical professional, dietitian, etc.) can be best served
for the test twice, using both parameters and formulas. Karvonen method Karvonen method factors determining heart rate (HRrest) to calculate target heart rate (THR) using the 50-85% range: THR = ((HRmax − HRrest) × %Intensity) + HRrest Example for a person with HRmax o HRrest is 70: 50%
intensity: ((180 – 70) × 0,50) + 70 = 125 bpm 85% intensity: ((180 – 70) × 0,85) + 70 = 163 bpm Links ^ ^ A. Bruce; Frank W. Lovejoy Jr.; Raymond Pearson; Paul N.G. Yu; George B. Brothers; Tulio Velasquez (November 1949). Normal respiratory and circulatory pathways in adaptation exercise. J.
Clinton. Invest. 28 (6 Pt 2): 1423-1430. doi:10.1172/JCI102207. PMC 439698. PMID 15407661. ^ Robert A. Bruce; Raymond Pearson; Frank W. Lovejoy Jr.; Paul N.G. Yu; George B. Brothers (November 1949). Variability of respiratory and circulatory activity during standardized physical exertion. J Clin
Invest. 28 (6 Pt 2): 1431-1438. doi:10.1172/JCI102208. PMC 439699. PMID 15395945. Retrieved from the Bruce Protocol: A standardized multilevel treadmill test for cardiovascular health assessment, the test was developed and described in 1963. American cardiologist Robert A. Bruce (1916-2004).
According to the original Bruce protocol, the patient walks uphill on the treadmill sorted by an exercise test with electrodes on the chest to monitor the ECG. Every 3 minutes, the speed and slope of the treadmill increases. There are 7 such stages and only very suitable athletes can complete all 7 stages.
The modified Bruce Protocol is an amendment to the protocol so that the treadmill is originally horizontal rather than uphill, and the first few intervals increase only the slope of the treadmill. The test can detect evidence of angina (chest pain and discomfort), a previous heart attack and ventricular aneurysm
(bulging ventricle). CONTINUE SCROLLING OR CLICK HERE FOR A RELATED SLIDE SHOW ON HEART DISEASE: Causes of Heart Attack See section 4.2.
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