Deconstructing the Oura Ring
Sleep & Readiness Scores

with Comparisons to the
Fitbit Sleep Score

By Paul M. Richardson



Research Journey & Agenda

O o

Motivation Objectives Methods Related Work Data Results




2016 Fitbit User
Oura Ring Oura Ring User 2018
VS.
Fitbit

2019

Sensors packages are identical
INn capability.

202]



Heart Rate Variability (HRV) & HRV Balance Score

* HRV is a measure of the variation in time between heartbeats.

* A measure of various stressors on the autonomic nervous system (ANS)
* The greater the time between beats suggests a lower stress level.
* The lower the time between beats the higher the user’s stress level

e HRV Balance Score

 HRV trend as a rolling average over a two week period compared to a three
month baseline



Fit bit charge 4 & Oura ring comparison. (Did the Fitbit steal Oura’s graph

template?). Shows problem I have been having with the Oura saying I'm ﬂura Ri ng wh ile Playing S pDI‘tS? {E-g- has ketha”-)?

up earlier than actual.

Not wearing oura during my workouts - is this affecting my
scores much?

I have a FitBit charge 3. Would the Oura ring add any value?
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Why does Oura think I'm awake while Fithit detects dee - -
sle:p? P Data from Fithit to Oura

‘ rfouraring - Posted by u/augiecrazy86 1 year ago

HUGE discrepancy with Fitbit Fitbit + Oura

Oura and Fitbit Qura Ring should be asking you how you feel (optional) in the morning.

Questions from reddit posts.....
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Sleep Score impacts the Readiness Score compare
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Related Work

Rob Ter Horst, Post Doctoral Researcher
The Quantified Scientist - YouTube

e Accuracy : Polysomnography (PSG) vs. Standard Actigraphy

Challenged with Sensitivity vs. Specificity

e The Quantified Scientist review of the Readiness Score
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Readiness score = 0.25  Sleep Balance Score + 0.15 = Previous Night Score +
0.15 = Resting Heart Rate Score + 0.15 * HRV Balance Score +

0.10 = Previous Day Activity Score + .10 * Activity Balance Score +

0.10 * Recovery Index Score + 0.05 * Temperature Score — 5
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Methods

Directly compare sleep
score data between the
devices

Determine if the sleep
scores correlate.

OBJECTIVES

Machine Learning Model
Development

Feature Importance using
Permutation Feature
Importance and Shapley
Additive Explanations

Survey of daily user score
vs. device score

Determine how to maximize the Oura Sleep Score

Determine if removing Oura Ring during training
adversely impacts the Readiness Score

How readiness intuition and device readiness scores
compare

How Readiness
Intuition and device
Readiness scores
compare



Sleep Score

81 Sleep Score

This Week 7 hr 2 min
Fri 10:48 PM - 7:33 AM

Comn — e —t’ Q

7 hr 43 min * Good

Thu 10:54 PM - 6:59 AM

- v @
7 hr 9 min * Excellent

Wed 10:45 PM - 7:06 AM
2 A u 1 I 1 ﬁ

Sunday, Apr 3

2

Time Asleep 43 /50

8hr30min  1hr 34 min
Asleep Awake

Deep and REM 18/ 25

1hr 32 min 13%

Sun, Apr 3
—_—
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READINESS

850
Optimal

Readiness contributors

Resting heart rate

HRV balance

Body temperature

Recovery index

SLEEP

8 2 Good

Sleep contributors

Total sleep 9h 2m
Efficiency 89%
Restfulness Good
REM sleep 2h19m, 26%
Deep sleep

Latency




Results: Sleep Score

Fitbit Sleep Score vs. Oura Sleep Scores
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Predicted Score - Linear Regression
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Sleep Score Model Performance

Oura Test Data vs. Oura Validation Data

Sleep Score vs. Predicted Sleep Score (Test Data)

R2: 0.999 2
RMSE: 0.229 :
Max Error: 1.00 -

Predicted Score - Linear Regression
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Results: Readiness

Feature Importance

oura_total_sleep_score .
oura_deep_sleep_score
oura_sleep_latency score
oura_sleep_timing_score

oura_rem_sleep_score

Sleep Model Features

oura_sleep_efficiency_score

oura_restfulness_score

e Plenty of sleep
* Deep Sleep
* Fall asleep quickly

Sleep Features SHAP Value Summary

Feature value

High
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Predicted Score - Linear Regression
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Readiness Score Model Performance

Oura Test Data vs. Oura Validation Data

Sleep Score vs. Predicted Sleep Score (Test Data)

R2: 0.999 2
RMSE: 0.229 :
Max Error: 1.00 -

Predicted Score - Linear Regression
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Results: Readiness

* Manage Stress
* Routinely get sleep

Feature |mp0rtaﬂCe * Get a good night's sleep

hrv_balance_score
sleep_balance_score
previous_night_score
resting_heart_rate_score
previous_day_activity _score
recovery_index_score

activity_balance_score

Readiness Model Features

temperature_score

Readiness Features SHAP Value Summary
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ReSU |tS: Read I NESS * High scores in spite of allergies — sinus pressure headache
Nntu ItIO N VS. DeViCES * Reluctant to give too give high scores
ﬂtUitiOﬂ SCOre * "My Score” mostly in alignment

What readiness score more accurately reflected your 'readiness’ for the day?

10 responses

My score 2 (20%)

The device score 3 (30%)

They were very close (or the
same) 5 (50%)
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Sleep Score impacts the Readiness Score compare
Score

No adverse

impacts - HRV
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Oura Ring to Fitbit Sleep Model Mapping

Score

Equation

Oura Duration Score

Oura Duration Score = Qura Duration Score

Fitbit Duration Score

Fitbit Duration Score = (Fitbit Duration Score / 50) * 100

Oura Quality Score

Oura Quality Score = (Oura REM Sleep Score + Oura Deep Sleep
Score) / 200

Fitbit Quality Score

Fitbit Quality Score = (Fitbit Quality Score / 25) * 100

Oura Restoration Score

Oura Restoration Score = (Oura Restfulness Score + Oura Resting
Heart Rate Score) / 200

Fitbit Restoration Score

Fitbit Restoration Score = (Fitbit Restoration Score / 25) * 100




Sensor

3-Axis Accelerometer

Infrared sensors

Red sensors

Green sensors
Temperature

Altimeters

Monitors

Motion
Heart rate and oxygen
saturation

Heart rate and oxygen
saturation

Heart rate
Body temperature

Changes in altitude

Fitbit Charge 4 Oura Ring Gen 2 Oura Ring Gen 3

X X X
X X X
X X -
X X -
X X X
X X X
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