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Introduction: 

Athletes have agreed for many years of the cardiovascular benefits of training at higher altitudes 

for endurance. Recently, advancements in training have given the rise to multiple options in 

altitude simulation tents or rooms and the most effective is the mask based hypoxicator system 

called the Elevation Training Mask (ETM). Altitude training is called Hypoxic training which 

involves living and or training at a reduced oxygen level for the purpose of improved athletic 

performance or health benefits.  The Mask reduces the partial pressure of oxygen while keeping 

the barometric pressure the same with the convenience of training at home or gym. Simulated 

Altitude Training showed improvements in EPO and red blood cells with performance gains in 

speed, strength, endurance and recovery. The body responds and adapts to these gradual altitude 

changes over time with improvements in stamina and endurance with a reduced and maximized 

workout time. 

BSX insight is the first wearable technology that tells you exactly how hard your muscles are 

working. It uses scientific-grade LEDs to track the energy systems in your muscles, allowing you 

to make smart, real-time changes to your training. Knowing your lactate threshold and 

oxygenation level not only improves your performance, but provides real time feedback you can 

use to your training and competitive advantage. The BSX Insight device is inserted in a calf 

based compression sleeve and is very comfortable (correct size measurement is important). 

Pairing is seamless and integrates with both Ant+ and BLE, Heart rate and Power meter systems 

on the iPhone. BSX integrates LT or aerobic threshold with SMO2 for peak monitoring of 

Oxygen in the blood. BSX Insight uses special LED lights which shine in the near infrared 

spectrum to continuously measure muscle oxygenation saturation changes (aka SmO₂) in athletes 

while they train or during performance testing. These highly specific wavelengths of light allow 

BSX Insight to precisely measure real-time dynamic changes in hemoglobin and myoglobin as 

it’s delivered to the exercising muscle. Hemoglobin is the main oxygen-carrying protein in blood 

and it exists in two states: oxygenated hemoglobin (HbO2), in which each hemoglobin molecule 

carries up to four O2 molecules, and deoxygenated hemoglobin (HHb), in which state the 

hemoglobin molecule has been depleted of all of its oxygen molecules. SmO2 is an absolute 

measure of oxygen concentration in hemoglobin and it is given by 

 

Where [HbO2] denotes the concentration of oxygenated hemoglobin and [HHb] denotes the 

concentration of deoxyhemoglobin. That is, SmO2 measures the oxygen-carrying hemoglobin as 

a fraction of total hemoglobin present in tissue. 

As these oxygen carrying molecules switch from an oxygenated to a deoxygenated state their 

physical properties change in a measurable way that produce actual color changes. BSX Insight 



measures the balance between oxygen delivery and consumption in a given muscle or tissue 

directly underneath the sensor location. I have documented through multiple interval training 

repeats that SMO2 (Muscle Oxygen Saturation) decreases as Heart Rate increases with physical 

exertion.  

This study will show the correlation o the Elevation Training Mask and the effects SMO2 levels 

using the BSX Insight during cycling interval training 

Methods: 

A 49 year old male used the Elevation Training Mask 2.0 with Altitude Air Resistance Cells over 

a 6 minute Interval training session where the ETM was worn for last 3 minutes of the test. The 

Cannondale CAAD 10 bicycle on Kurt Kinetic Rock and Roll Trainer with Wahoo Fitness 

TICKR Heart Rate Monitor and Quarq Riken AL Power Meter system were the equipment used 

for testing. BSX Insight specific readings were taken at pre 3 minutes and pre 6 minutes this 

testing was performed 3 times with approximately 8 minutes recovery time between each test.  

Results: 

Test 1 Initial Pre Elevation Training Mask BSX readings were 163 BPM at 154 watts and 61% 

SMO2 

Test 1 Post Elevation Training Mask BSX readings were 175 BPM at 162 watts and 58% SMO2 

Test 2 Initial Pre Elevation Training Mask BSX readings were 160 BPM at 164 watts and 69% 

SMO2 

Test 2 Post Elevation Training Mask BSX readings were 167 BPM at 160 watts and 67% SMO2 

Test 3 Initial Pre Elevation Training Mask BSX readings were 163 BPM at 167 watts and 70% 

SMO2 

Test 3 Post Elevation Training Mask BSX readings were 175 BPM at 158 watts and 68 % SMO2 

Conclusion: 

Upon review of the Pre and Post Elevation Training Mask and BSX Insight data shows specific 

objective changes in heart rate and SMO2 levels. Pre heart rate was 163, 160 and post heart rate 

was 163 to 175, 167 and 175 at a 6% average increased change and Pre SMO2 61%, 69% and 

70%  to Post SMO2 was 58%, 67% and 68% at a 4% average decreased change. ETM training 

not only increases the intensity factor of your workout but increases heart Rate while reducing 

Muscle Oxygen levels (SMO2). This additional Altitude Training Stress promotes physiological 

adapting responses in the body over long term training periods. Regular exercise with the 



increased progressive elevation altitudes (Valves) thru the Elevation Training Mask allows very 

specific controlled levels of Oxygen reduced training thus allowing the body to improve overall 

stress physiological adaption properties in the musculoskeletal and cardiovascular systems. The 

Body adapts to gradual altitudes over time with improvements both performance and endurance 

while reducing workout quantity and optimizing gym or aerobic workouts.   


