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Supercompensation, High Intensity Training (HIT), stress and overtraining. 

Heart rate variability (HRV) is the science of recovery, preventing overtraining, and how stress affects our 
clients’ ability to train.  It accounts for all kinds of stress and monitors the day-to-day fluctuations of the 
length of time between heart beats to determine exercise intensity for that days training session.  The initial 
HRV research was done with rowers who were training for the World Rowing Championships (Iellamo, 2002).  
The research found significant changes in the nervous systems of rowers involved in hard training.  In general, 
research shows that HRV is much lower in overtrained athletes than healthy ones (Mourot, 2004). Moreover, 
the research indicates that a high HRV is a sign of good health, high level of fitness, and a good time to train 
hard, whereas a low HRV can suggest high stress, fatigue, poor sleep, poor hydration, too much alcohol, but 
most important, a day where the training should be of lower intensity or duration, ie: recovery day.    
 
“The rhythm of the heart has not only fascinated cardiologists but also inspired poets and musicians. Indeed, 
the periodic beat of the heart was used to define the speed of music. In music notation, the traditional Italian 
term “moderato” originally referred to one beat of the measure per walking pace (76-80 paces/min) or 
heartbeat (∼72 beats/min). The use of the heartbeat to define the speed of music may imply that the 
periodicity of the beat of the heart is very constant. However, this is not necessarily the case.” (Stauss, 2003).  
 
 
 
 
 
 
 
 
Heart rate variability indicates the fluctuations of heart rate around an average heart rate.  An average heart 
rate of 60 beats per minute (bpm) does not mean that the interval between successive heartbeats would be 
exactly 1.0 sec, instead they may fluctuate/vary from 0.5 sec up to 2.0 sec (Polar, 
http://support.polar.com/us-en/support/Heart_Rate_Variability__HRV_).   
 
We’ve used Rating of Perceived Exertion, and how an athlete “feels,” previously to determine training 
intensity.  We also use a periodized training protocol where sometimes there are periods of training where an 
athlete is tired and other periods where the athlete feels more refreshed.  But this is subjective, whereas HRV 
is objective by tracking the length of time between heart beats.  Tracking HRV is primarily used to prevent 
overtraining and improve sports and/or fitness performance.  
 
For trainers, sometimes “we” forget about how hard we work, and how it’s important to take care of 
ourselves, just as much as we tell about clients to take care of themselves.  This technology can help training 
prevent overtraining and help improve health and productivity.   In addition, this technology can be used for a 
wide variety of clients, from weight loss clients to athletic clients.  Training is training and we want to make 
sure all clients are at their peak.  In other words, a weight loss client can suffer from overtraining as much as 
an athletic client.  If a weight loss client or beginner exerciser is tired, unmotivated, and not wanting to 
exercise is this lack of motivation or overtraining?  
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Heart rate variability is the change in length of time between heartbeats.  There is a natural variability 
between each heartbeat due to the stressors, or lack thereof, in life and exercise. The activation or 
suppression of the nervous system (sympathetic and parasympathetic systems) can change HRV.  Greater 
stimulation of the nervous system (sympathetic) will decrease HRV, which means the time between 
heartbeats won’t change as much from beat to beat.  Whereas “stimulation” of the parasympathetic system 
will slow heart rate and increase HRV (more time between heart beats).   
  
Measuring time between heartbeats can be used to determine the psychological and physiological stress and 
fatigue on the body during training. Generally speaking, the more relaxed and recovered the body is, the more 
time between heartbeats.  Heart rate variability data can show the effect of fatigue due to prior exercise 
sessions, hydration levels, stress and/or performance anxiety, nervousness or other stressful influences.    
  
It was first used to measure the stress of training on world class rowers.  Some athletes and coaches use it to 
maximize training and prevent overtraining.  It can be used with fitness clients as well, but it’s probably more 
suited to those clients who are training for a “half,” triathlon, marathon, sports performance, or just clients 
who like to train hard.  Having said that, it can be used with any client who loves technology.  So many clients 
now like to monitor their progress with technology.  This is a really good way to use technology to get the 
maximum benefit from on-going training.   
  
There are smart phone apps that can be used with a HR monitor to measure HRV.  The apps monitor heart 
rate and give a HRV number.  The number can be tracked and stored to see how it fluctuates day-to-day, 
week-to-week, etc.    
  
Signs and symptoms of overtraining. 
  Persistent muscle soreness. 
  Elevated resting heart rate. 
  Increased susceptibility to infections/decreased immune system. 
  Increased incidence of injuries. 
  Irritability. 
  Depression. 
  Loss of motivation. 
  Insomnia. 
 
Symptoms of Lack of Sleep 

Irritability 
Memory Loss 
High Blood Pressure 
Elevated Heart Rate 
Headaches 
Muscle Aches 

 
Poor Hydration or Dehydration 

Reduces blood volume. 
Makes blood thicker. 
Increases heart rate. 
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Harder for body to lose heat.  

 
 
Too much stress 
  Lower immune response, more susceptible to colds and flu 
  Insomnia 
  Forgetfulness, disorganization, confusion 
  Constant tiredness, weakness, fatigue 
  Weight gain or loss 
  Higher blood pressure and resting heart rate 
 
HRV Products/Apps 

ithlete - http://www.myithlete.com/  

 

 

Bioforce - http://www.bioforcehrv.com/  

 

 

 

 

Elite HRV - http://www.elitehrv.com/ 

 

 

Work-Outs 

 

Fartlek Training – Low Intensity Training – when HRV is low. 

Gosta Holmer , 1937 - Fartlek training for his runners.   

Fartlek = “speed play.”  5 - 10 minutes of Fartlek 

 

Medium Intensity Training – when HRV is in the middle. 

Medium Intensity Interval Training - Tremblay, Simoneau , & Bouchard (1994).   

-  10 – 15/15 – 30 sec intervals or 4 - 5/60 - 90 sec intervals. 

-  Intensity of intervals was 60% - 70% of the max.  

-  Recovery HR down to 120-130 bpm. 

http://www.myithlete.com/
http://www.bioforcehrv.com/
http://www.elitehrv.com/
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-  Endurance program = 28,757.04 kcals 

  MIIT program = 13,829.17 kcals.  

  Difference of 14,927.87 kcals. 

- Decrease in sum of 6 skinfolds in MIIT program was NINE-fold less (better) than endurance group. 

 

Work-out 1  

10 Agility Ladders – 3 – 5 people with each ladder. 

60% - 70% of the max 

5 - Intervals = 30 sec 

- 1-step – run back. 

- Side step – run back. 

- 2 foot hopping – run back. 

- X-over/side run – run back. 

- X-over/side run opposite direction – run back. 

Recovery passive = 30 sec. 

 

Work-out 2 

Intervals 

60% - 70% of the max  

1. 60 sec – 2 people/step, hop on ½ squat, step off – alternate up & down on step – 30 sec recovery. 

2. 70 sec – 1 Med Ball/2 people, Med Ball Slams back and forth – 30 sec recovery. 

3. 80 sec – Squat Jack to knees – 30 sec recovery. 

4. 90 sec – 1 Med Ball/2 people, Down-Down to knees, Up-Up, Partners alternating holding Med Ball – 30 sec 

recovery. 

 

High Intensity Training – for when HRV is high. 

Gunnarsson and Bangsbo (2012)   

10-20-30 group – 3x/week . . . 7 weeks. 

- Each interval =  

30 sec @ 30% max 

20 sec @ 60% max 

 Results - 10-20-30 group 

- improved 6% in 1,500-m run, decreased time by 21 sec. 

- improved 4% in 5-km run, decreased time 48 sec. 

- Improved V02max by 4% 

- total cholesterol and LDL cholesterol were lower. 

- systolic BP at rest was lower. 
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Bangsbo Work-Out 

30 sec – 30% - 4 skips - run back. 

20 sec  - 60% - Squat Jack reaching to the floor. 

10 sec  - 90-100% - Tuck Jumps 

Repeat for 5 mins. 

 
Medicine Balls (1:2) 
Steps (1:2) 
Cones (50) 
Mini Hurdles (20) 
Agility Ladders (10) 
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