
BIOMETRICS AS BIOFEEDBACKBIOMETRICS AS BIOFEEDBACK
gadgets for a healthier you

Dr. Kristen Acesta



Biometrics refers to the statistical analysis of biological data. 

Examples: fingerprints, facial recognition, DNA patterns, and voice

recognition. But also heart rate monitors, glucose readers and more.

Biofeedback is a technique that involves using visual or auditory

feedback to gain control over involuntary bodily functions. This might

include gaining voluntary control over such things as heart rate, muscle

tension, and blood pressure.



Heart Rate Variability (HRV) Biofeedback

Description: Focuses on the variations in the time interval between heartbeats.

Application: Used for stress reduction, improving emotional regulation, and

enhancing overall cardiovascular health.

Electromyography (EMG) Biofeedback

Description: Measures muscle activity and tension.

Application: Often used in treating chronic pain, muscle rehabilitation, and

conditions like tension headaches.

Thermal Biofeedback

Description: Monitors skin temperature as an indicator of blood flow.

Application: Used for stress and anxiety management, migraine relief, and

improving circulation.

Traditional biofeedback as a form of therapy



Neurofeedback (EEG Biofeedback)

Description: Focuses on brainwave patterns to train the brain.

Application: Applied in treating ADHD, depression, epilepsy, and improving

cognitive performance.

Respiratory Biofeedback

Description: Involves monitoring and controlling breathing patterns.

Application: Helpful in managing stress, anxiety, and respiratory conditions

like asthma.

Galvanic Skin Response (GSR) Biofeedback

Description: Measures the level of skin perspiration, which can indicate

stress or arousal.

Application: Primarily used in stress reduction and anxiety management.

Traditional biofeedback as a form of therapy



biofeedback 
is just listening

to your body.



Fitbit Series

Features: Tracks steps, distance, calories burned, sleep quality, heart rate.

User-Friendly: Known for its user-friendly interface and community engagement features.

Variety: Offers a range of models with varying features to suit different needs and budgets.

Apple Watch

Advanced Health Monitoring: Includes ECG, blood oxygen level monitoring, fall detection.

Integration: Seamlessly integrates with other Apple devices and services.

Fitness Focus: Strong emphasis on fitness tracking, with personalized activity goals and competitions.

Garmin Fitness Trackers

Durability: Popular among outdoor enthusiasts for its rugged build.

Specialized Features: Offers advanced metrics like VO2 max, stress score, and performance condition for

athletes.

GPS Functionality: Superior GPS tracking for outdoor activities.

Samsung Galaxy Watch

Customization: Highly customizable watch faces and straps.

Health Features: Includes heart rate monitoring, sleep tracking, and stress management tools.

Smartphone Integration: Works well with Samsung smartphones, offering extended functionalities.Co
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smart watches!



Continuous Glucose Monitors (CGMs)

Description: Devices that track glucose levels in real-time or near real-time.

Use Cases: Originally designed for diabetics, but increasingly used for managing weight, energy levels, and

overall health.

Examples: Dexcom G6, Freestyle Libre.

Smart Rings

Description: Wearable technology in the form of a ring that tracks various health metrics.

Unique Features: Includes sleep tracking, activity levels, heart rate monitoring. Often prized for discretion

and comfort.

Examples: Oura Ring, Motiv Ring.

Brain Sensing Headbands

Description: Devices that measure brain activity to provide feedback for meditation and stress reduction.

Use Cases: Helps in enhancing focus, reducing stress, and improving sleep.

Examples: Muse Headband, NeuroSky MindWave.

not so Common biometric devices



heart rate & Exercise
how to use the watches



To maintain a healthy weight, it is generally recommended to engage in moderate-

intensity aerobic exercise for at least 150 minutes per week, which can include

activities like brisk walking, cycling, or swimming. I consider this one step above the

10,000 steps rule.

For weight loss Aim for at least 300 minutes of moderate-intensity aerobic exercise

per week or 150 minutes of vigorous-intensity exercise.

your maximum heart rate is 220 minus your age.

moderate intensity = 50-70% HR max

Vigorous Intensity = 70-90% hr max

Interval training can be effective for weight loss as it can help burn more calories

in a shorter time.

Heart Rate & Exercise



Walking:

90-110 beats per minute

Casual Chores: cleaning, cooking, laundry

70-90 BPM

Running:

150-170 BPM

Sitting and Watching TV:

60-100 BPM

Sleeping:

40-60 BPM

Heart rate & Stress levels



RHR can vary widely among individuals but generally falls

within the range of 60 to 100 beats per minute (BPM) for

adults.

A lower resting heart rate typically indicates better

cardiovascular fitness and efficiency. Athletes and well-

conditioned individuals often have RHRs below 60 BPM.

So, as a form of biofeedback, how far off from your resting

heart rate are you?

understanding resting heart rate 



heart rate Variability
how to use the watches



The autonomic nervous system consists of two main branches: the

sympathetic nervous system (SNS) and the parasympathetic nervous system

(PNS). These branches have opposing effects on various bodily processes

HRV is influenced by the balance between them.



Sympathetic Nervous System (SNS):

"fight or flight" 

Activation of the SNS leads to increased heart rate and force of contraction, as well as the

dilation of blood vessels to muscles while constricting those to non-essential organs like the

digestive system.

When the SNS is dominant, HRV tends to decrease because heart rate becomes more regular and

less variable.

Parasympathetic Nervous System (PNS):

"rest and digest"

Activation of the PNS leads to decreased heart rate as well as the dilation of blood vessels to

non-essential organs.

When the PNS is dominant, HRV tends to increase because there is more variability between

heartbeats. This variability is influenced by the constant fine-tuning of the heart rate by the

PNS to adapt to the body's needs.

sympathetic & parasympathetic nervous system



Cardiovascular Health:
HRV can serve as an early warning sign of cardiovascular problems.

Exercise Optimization:
Athletes and fitness enthusiasts can use HRV to optimize their training routines. HRV can
indicate if the body is adequately recovered and ready for intense workouts or if rest is needed.

Sleep Quality:
Poor sleep can negatively impact HRV. Monitoring HRV during sleep can help identify sleep
disturbances or sleep-related disorders.

Chronic Illness Management:
Some chronic illnesses, such as diabetes and hypertension, are associated with reduced HRV.
Regular HRV monitoring can help individuals manage their conditions and make necessary
lifestyle adjustments.

Mental Health:
HRV has been studied in relation to mental health conditions such as anxiety, depression, and
post-traumatic stress disorder (PTSD). Altered HRV patterns can be indicative of these
conditions.

using hrv for health 



HRV biofeedback involves monitoring HRV in real-time and learning to

control it through relaxation techniques, deep breathing, and meditation.

Practicing HRV biofeedback can help individuals reduce stress, anxiety,

and improve their overall mental and physical well-being.

Biofeedback and Relaxation Training



but the best way to regulate hrv is to

BODYBODY



Continous glucose monitors
measuring the chemical messengers



Continous glucose monitors

measuring the chemical messengers
• • 



Abbott's FreeStyle Libre: Abbott offers the FreeStyle Libre family of CGM products. They provide various
programs, including trial offers, that may reduce the out-of-pocket costs for patients. The FreeStyle
Libre 2 and FreeStyle Libre 3 systems are available, and they offer real-time glucose alarms and
continuous glucose monitoring without the need for fingersticks under certain conditions​​.
US MED: This site offers various CGM devices, including the FreeStyle Libre and Dexcom G6 systems. US MED
also provides information about insurance coverage and eligibility for Medicare. Their website
highlights the benefits of CGM systems, such as reducing or eliminating finger sticks, tracking glucose
levels over time, and helping to lower A1C levels​​.
Dexcom: They offer the Dexcom G7 and G6 CGM systems. Dexcom G7 is known for its accuracy and ease of
use, providing real-time glucose readings without the need for fingersticks in certain situations. They
also offer a comparison of their products, and you can request a free 10-day sample of Dexcom G7 from
their website​​.
Medtronic's Guardian Connect: This CGM system is designed for use with both type 1 and type 2 diabetes. It
provides real-time glucose level updates on a mobile device, and the system includes a sensor and a
transmitter. The Guardian Connect system offers customizable alerts and predictive alerts up to 60
minutes in advance of a high or low glucose event​​.

how to get one (if you don’t have diabetes)



measuring the chemical messengers

Continous glucose monitors



Hormonal Changes:
Dawn Phenomenon: Many people experience a natural rise in blood sugar levels in the early
morning hours, known as the dawn phenomenon. 
Hormonal changes during the menstrual cycle can affect blood sugar regulation in some women

Stress and Emotions:
The body's stress response can lead to the release of stress hormones, such as cortisol, which can
temporarily raise blood sugar levels.
Emotional stress may lead to unhealthy eating habits, causing spikes in blood sugar if individuals
consume high-sugar or high-carbohydrate comfort foods.

Sleep Patterns:
Irregular sleep patterns or insufficient sleep can disrupt the body's circadian rhythms,
potentially leading to blood sugar fluctuations. Adequate, regular sleep is important for
maintaining stable glucose levels.

Illness and Infection:
Illnesses and infections can trigger an inflammatory response in the body, which may temporarily
raise blood sugar levels as part of the immune system's reaction.

common blood sugar fluctuations & effects



Diet and Meal Timing:
Post-Meal Spike: After consuming a meal, blood sugar levels naturally rise as
carbohydrates are digested and converted into glucose. 
Low Blood Sugar Between Meals: As the body utilizes glucose for energy, blood sugar
levels can gradually decline between meals. 

Physical Activity:
Physical activity can either raise or lower blood sugar levels depending on its
intensity and duration. Moderate to intense exercise can lead to a temporary increase
in blood sugar due to the release of stress hormones like adrenaline, while prolonged
exercise can lower blood sugar as muscles use glucose for energy.

common blood sugar fluctuations & effects



regular 
Physical activity 

lowers 
blood glucose levels



Immediate Effects: After a 30-minute session of moderate-intensity aerobic exercise, some
individuals may experience a temporary reduction in blood sugar levels of approximately
20-50 mg/dL. This can vary depending on factors such as your initial blood sugar level,
the intensity of the exercise, and your body's response.
Long-Term Effects: Regular exercise, when incorporated into a consistent routine over
weeks or months, can lead to more significant reductions in blood sugar levels. Over
time, it can help lower fasting blood sugar levels by 10-30 mg/dL or more, particularly in
individuals with conditions like prediabetes or type 2 diabetes.
as a rough estimate, consuming about 5 grams of carbohydrates is often associated with
an increase in blood sugar levels of approximately 20-50 mg/dL within 30 minutes after
consumption in some individuals.
It's important to note that this estimate can vary widely based on factors such as the
type of carbohydrates consumed (simple sugars vs. complex carbohydrates), individual
metabolism, insulin sensitivity, and the presence of other nutrients or factors that may
influence blood sugar response (e.g., fiber, protein, fat).

exercise & Glucose Management



measuring the chemical messengers

Continous glucose monitors



CCortisol increases glucose production, raising blood sugar
levels.
Timeline of Glucose Changes Post-Cortisol Release

Initial Response (0-30 minutes)
Peak Response (30-60 minutes)

Normalization of Glucose Levels
Gradual Clearance (1-2 hours)
Return to Baseline (2-4 hours)
Factors Affecting Clearance: The timeline can vary based on
individual health, the intensity of the stressor, and other
physiological factors.

cortisol (Stress) & glucose levels



It's important to note that normal blood
sugar levels can vary from person to person.
Typically, fasting blood sugar levels (before
eating) are considered normal when they
range from about 70 to 100 mg/dL. Post-meal
levels may vary but should generally return
to near-normal ranges within a few hours.

Normal blood sugar levels



In non-diabetic individuals, blood glucose levels
usually peak about 1 hour after eating. It's
normal for blood sugar to rise after a meal, but
it generally doesn't go above 140 mg/dL. Within 2
to 3 hours after eating, it should return to pre-
meal levels.

Normal blood sugar levels



biofeedback and glucose monitoring
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