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Synopsis: Key Take-Aways from Today’s Presentation 
 
HRV is the variation of time between your heartbeats while heart rate is the 
number of times your heart beats per minute. If your heart beats 70 times per 
minute not all beats will have consistent intervals between them. This 
inconsistency produces a variation in timing from one beat to the next.  
 
The higher the variation--especially at rest--the more tolerant the body’s 
recovery from stress.  
 
In stressful situations, the sympathetic nervous system activates and 
increases your heart rate and blood circulation for you to survive. In contrast, 
the parasympathetic system relaxes your body and activates after resolving 
the threat.  
 
What does HRV indicate?  
 
Heart rate variability is reported to indicate mental health issues like anxiety 
or depression and digestive problems. Those with high HRV appear to be less 
stressed when responding to sudden changes. In contrast, patients with 
anxiety, for example, have lower HRV because of abnormally elevated levels of 
the sympathetic system. 
 
Here’s a rule of thumb: 

• Sympathetic activity = low HRV with high heart and respiratory rates 
• Parasympathetic activity = high HRV with low heart and respiratory 

rates 
 
Since the parasympathetic system is responsible for resting and digesting, 
HRV can significantly impact your digestive issues. It is the parasympathetic 
system that stimulates saliva production and helps improve the digestive 



tract's movement. A low HRV is a tell-tale sign of digestive diseases like 
irritable bowel syndrome among others. 
 
HRV Biofeedback 
 
Since many chronic issues are indicated by poor heart rate variability, HRV 
biofeedback has gained traction as a possible treatment option for some 
conditions. HRV biofeedback training involves repeating a specific breathing 
pattern that slows down the heart rate, shuts down the sympathetic system, 
and allows the breathing pattern to resonate with the heart rate patterns. 
 
A trained biofeedback provider begins with finding out the resonance 
frequency/pace of the patient (the frequency at which their heart rate and 
breathing synchronize). These patterns are then plotted as an 
electrocardiogram (ECG) graph on a biofeedback device, where the patient 
can witness their interactions on a monitor in real time.  
 
To find the frequency, the patient is asked to breathe at a speed of five full 
breaths per minute. This information is recorded and then prescribed, and 
their unique pace of HRV training will stay the same throughout the person’s 
life. They then spend time deliberately breathing at this pace (i.e., “training”) 
during the course of each day (experts recommend at least 10 minutes of 
HRV training per day to improve health). 
 
HRV training is a great example of practicing mindfulness as well. Studies 
have shown that practicing mindfulness for five minutes a day for ten days 
reduces stress and improves HRV. Deliberate HRV training is also very useful 
among athletes for measuring and managing their fatigue and stress and 
building their exercise intensity.  
 
HRV portability, friend or foe? 
 
Popular due to their quick results and portability, the accuracy of wearable 
devices such as Oura Ring, Polar, and Whoop is still under debate. The FDA 
has approved some wearable devices for HRV but even approved ones have 
some challenges associated with accuracy and efficiency.  
 



To note, each brand on the market has its preferred method and time slot for 
measuring HRV. Most measure the R-R interval (the time between two R 
waves of the QRS complex1 system of the heart) during the night or first thing 
in the morning. 
 
The chest strap (Polar H10 Strap, Garmin HRM Pro) is a popular wearable 
monitoring device that uses ECG electrodes for HRV monitoring. Its 
portability allows you to measure HRV at home even while paired with other 
wearables. However, with a strap, you can only track your HRV during periods 
of exercise and not throughout the entire day.  
 
Several smartwatch manufacturers (Apple Watch, Garmin Watch, FitBit) have 
built-in optical sensors for detecting HRV during your daily activities and can 
be helpful for baseline information. But collecting very few samples at night, 
or not completing the entire duration for data collection can yield “noisy” 
data which is why most smartwatches fail to provide accurate information 
over time. 
 
Going deeper into the details of HRV monitoring, all devices use either ECG 
(electrocardiography) or PPG (photoplethysmography) to measure HRV. The 
gold standard for measuring HRV is the ECG which collects the changes in 
electrical voltage signals produced by the heart from different areas of the 
skin and wraps them into a graph. These changes are measured via the 
electrodes worn on the skin with gel. 
 
Meanwhile, PPG uses light sensors (either LED or infrared) for detecting blood 
volume changes. The source shines a light on the skin, which is reflected back 
to the photodiode to be converted to an electric current. The amount of light 
reflected is directly proportional to the changes in pulse pressure.  
 
Which is better, PPG or ECG? It depends on the application:  

• PPG is an indirect approach for measuring HRV, while ECG is more 
direct and accurate and measures at the millisecond level.  

• Since most wearables use PPG, it has been shown that PPG is less 
accurate during physical activities than at rest. Hence, the wearer 

 
1 The QRS complex is the ventricular contrac6on (systole) consis6ng of the Q wave, which is the first nega6ve 
devia6on, followed by the R wave, a posi6ve (upward) devia6on. Any nega6ve deflec6on following immediately 
aDer the R por6on is termed the S wave. 



should be asleep for overnight data collection, which limits its use for 
daily activities.  

• PPG technologies are more portable and flexible than ECG, which 
requires the electrodes to be close enough to the heart for accuracy.  

• Since PPG technology requires a prolonged time for settling, it has 
been shown to be missing out on relevant data. For instance, a study 
revealed how a smartwatch failed to collect around 10% of beats during 
the stressed and relaxed stages.  

 
HRV is an important, non-invasive method for detecting physiological 
changes in the body during the physical and resting stages. There are 
multiple ways to detect it, but ECG monitors and machines are found to be 
more beneficial than the wearables and devices, which use PPG. For proper 
HRV training, you need accurate data, for which only a few wearables can be 
relied on, and more studies are needed to detect PPG accuracy. 
 
Resources: 

1. Video shown in the BioBites episode: 
https://www.youtube.com/watch?v=c5dPB5eWX7Q 

2. https://bhakticlinic.com/ 
3. https://cerebralfit.com/ 
4. https://vimeo.com/335283688 
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