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Abstract The WHOOP Healthspan feature 
provides real-time insights into 
long-term health risks through 
WHOOP Age and Pace of Aging, 
helping individuals understand how 
their daily behaviors impact their 
overall well-being. By analyzing 
key physiological and behavioral 
metrics — such as sleep, physical 
activity, and fitness — WHOOP 
translates complex health data into 
an actionable framework rooted 

in scientific research on all-cause 
mortality risk. Early findings show 
that WHOOP Age aligns with self-
reported health status and is higher 
in individuals with chronic conditions, 
reinforcing its value as a measure 
of functional health. By offering 
personalized, data-driven guidance, 
WHOOP Healthspan empowers 
individuals to make informed 
lifestyle choices that optimize 
longevity and overall well-being.
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Foreword

Eric Verdin  
CEO of the Buck Institute  
for Research on Aging

We’re living through an exciting time in health and 
wellness. Interest in longevity science is soaring, and 
new ways to measure biological age are appearing 
almost daily. But longevity isn’t just about living longer 
— it’s about staying healthy and functional for as long as 
possible. That’s healthspan, and it’s what truly matters.

WHOOP is taking a major step forward with the launch of 
the Healthspan feature and a novel, science-based metric: 
WHOOP Age. This is more than just another number — it’s 
a reflection of how your current behaviors are influencing 
your long-term health and functional capacity.

Built on decades of research in physiology, sleep science, 
cardiovascular fitness, and aging biology, WHOOP Age 
gives you a personalized, dynamic picture of how well 
you’re aging — based not on your calendar years, but on 

WHOOP Age: A New 
Way to Understand How 
Today’s Choices Shape 
Tomorrow’s Health

how you live. The core message remains simple  
and powerful: 

Sleep regularly. Move your body. Stay fit. Recover well.

But with WHOOP Healthspan, these principles come alive 
in a way that’s never been possible before. WHOOP gives 
you real-time feedback on where your daily habits are 
helping — or hindering — your long-term well-being. In a 
world full of wellness noise and one-size-fits-all advice, 
WHOOP Healthspan offers clarity: a personalized, data-
driven path to living better, longer.

This isn’t about fear of aging. It’s about empowerment. 
It’s about giving you the tools to invest in your future — 
one night of sleep, one workout, one recovery day  
at a time.
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Introduction

A great achievement of the 20th century has been the 
extension of life expectancy worldwide; however, while 
people are living longer, they are not necessarily living 
healthier for longer. Healthspan, the number of years 
lived without chronic disease or disability, has not kept 
pace with lifespan (Figure 1). As a result, a growing 
proportion of life is spent managing illness, Americans 
can expect to spend 15% of their lives suffering from 
disease,1 and by age 65, over 85% of individuals will 
live with at least one chronic condition.2 This growing 
“healthspan-lifespan gap” is particularly pronounced in 
countries with the longest life expectancies, including 
the United States, Australia, and Norway, where 
chronic conditions such as cardiovascular disease, 
neurodegenerative disorders, and metabolic syndromes 
contribute to significant morbidity later in life.1 As 
gains in lifespan plateau, the next frontier in longevity 
science is the extension of healthspan. Recognizing the 
urgency of this issue, the World Health Organization has 
proclaimed 2021-2030 as the Decade of Healthy Aging,3 
emphasizing the need for interventions that support 
functional longevity and reduce the burden of age-
related diseases.

While genetic predisposition plays a role in disease 
susceptibility, growing evidence suggests that lifestyle 
behaviors have an even greater influence on long-term 
health outcomes. One large-scale epidemiological study 
demonstrated that individuals who adhere to five low-
risk behaviors–healthy diet, regular exercise, avoiding 
smoking, moderate alcohol intake, and maintaining a 
healthy weight–live an average of 12-14 years longer than 
those who practiced none of those habits. Importantly, 
these behaviors not only extend lifespan but also 
significantly reduce the risk of chronic disease, such as 
cancer and cardiovascular disease, thereby prolonging 
healthspan.4 Moreover, environmental and behavioral 
factors may have a greater impact than genetics on 
conditions like cardiovascular disease, chronic lung 
disease, and liver disease. Even for diseases with 
stronger genetic ties, such as certain cancers and 
Alzheimer’s disease, premature mortality is still largely 
influenced by modifiable factors.5

years in poor healthyears in good health

LIFESPAN
total years lived

HEALTHSPAN
years lived without 

chronic disease or disability

Figure 1: Healthspan vs. lifespan

Healthspan, Longevity, and Behavior
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WHOOP Translates Daily Behaviors  
Into Long-Term Health Insights

Despite strong evidence supporting the role of lifestyle 
behaviors in longevity, sustained behavior change 
remains one of the greatest challenges in public health. 
One reason is that people may struggle to connect 
daily choices with long-term health outcomes, due to 
lack of real-time, personalized feedback. Traditional 
health assessments, such as annual physicals and blood 
biomarker testing, provide useful clinical insights but 
offer only intermittent snapshots of health status. These 
assessments lack the ability to reinforce positive behavior 
changes in real time, making it difficult for individuals to 
see the impact of their actions on long-term health risks. 
For example, high intensity exercise is associated with 
improved cardiovascular fitness and reduced systemic 
inflammation, and may manifest in lower levels of 
inflammatory markers, such as CRP and IL-6.6 However, 
because these biomarkers are measured infrequently 
in clinical settings, the immediate benefits of increased 
exercise may not be apparent.

Wearable technology, such as WHOOP, is uniquely 
positioned to bridge the gap between daily behavior and 
long-term health by providing continuous, individualized 
insights. The WHOOP Healthspan feature was designed 
to advance this mission and help members better 
understand how their daily choices influence their long-
term health. Unlike traditional health assessments that 
focus on static risk factors, the WHOOP Healthspan 
feature dynamically tracks and translates daily habits 
into an ongoing health trajectory. This allows members 
to see how small, incremental improvements accumulate 
over time, rather than relying on infrequent clinical 
assessments. By aligning daily decisions with long-term 
goals — whether optimizing for athletic performance, 
overall health, or both — WHOOP Healthspan serves as a 
data-driven guide to making longevity-focused behavior 
change more accessible and actionable.

“WHOOP Healthspan serves as a data-driven  
guide to making longevity-focused behavior change 

more accessible and actionable.”

8



The Scientific 
Framework  
of the WHOOP 
Healthspan Feature

SECTION 01

SECTION 01 The Scientific Framework of the WHOOP Healthspan Feature 9



The Dynamics of Long-Term Health Risk 
over the Human Lifespan

The risk of chronic disease and mortality increases 
progressively over the human lifespan, driven by a 
combination of biological aging processes, cumulative 
lifestyle exposures, and the gradual decline of 
physiological resilience. In early life, the human body 
maintains a high capacity for cellular repair, metabolic 
balance, and immune function. However, over time, these 
systems become less efficient, increasing susceptibility to 
disease and reducing overall longevity.

Aging is marked by a series of biological changes 
that compromise health at a fundamental level.7 DNA 
damage accumulates, leading to mutations that increase 
cancer risk.8 Mitochondrial function declines, reducing 
the body’s ability to generate energy and regulate 
metabolism.9 Aging cells become senescent, secreting 
inflammatory molecules that contribute to the progression 
of chronic diseases such as cardiovascular disease, 
neurodegenerative disorders, and type 2 diabetes.10 Over 
decades, these processes accelerate, ultimately driving 
the exponential rise in mortality risk observed in aging 
populations.

This steady increase in long-term health risks is captured 
by all-cause mortality, a key metric in aging research that 
quantifies the overall likelihood of death from any cause 
within a population. A principle known as the Gompertz 
Law of Mortality describes how this risk follows an 
exponential trajectory, roughly doubling every 8–10 years 
after early adulthood.11 Beginning around ages 20–25, 
the probability of death increases by approximately 10% 
per year (Figure 2).11-13 The pattern reflects how chronic 
diseases that are rare before middle age become 
dominant drivers of mortality later in life. Cardiovascular 
disease, for example, remains uncommon at younger 

ages but becomes the leading cause of death in the U.S. 
after age 45.14 Similarly, the risk of neurodegenerative 
diseases like Alzheimer’s rises dramatically in later 
decades,15 reflecting the cumulative impact of cellular, 
genomic, and metabolic dysfunction.16

The two new Healthspan metrics, WHOOP Age and 
Pace of Aging, are calculated by leveraging scientific 
literature on the association between all-cause mortality 
and the key contributor metrics, such as Heart Rate Zone 
Time, Sleep Consistency, and VO

2
 Max. The WHOOP 

Healthspan feature contextualizes WHOOP data, utilizing 
data derived from the sensors (i.e. daily movement, 
automatic sleep detection, resting heart rate) as well 
as data input manually (i.e. biological sex, lean body 

mass), within the scientific literature on health outcomes. 
Decades of research have established clear relationships 
between lifestyle behaviors and physiological metrics with 
important health outcomes like morbidity and mortality. 
The Healthspan feature interprets WHOOP metrics in 
the context of this research, allowing members to better 
understand how today’s behaviors may impact their 
healthspan and longevity.

SECTION 01 The Scientific Framework of the WHOOP Healthspan Feature 10
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0

AGE

ANNUAL DEATH RATE, per 100,000 people (log scale)

20 40 60 80

Death rates are much higher 
in the first years of life

The risks decline as 
children get older

Death rates rise suddenly in 
adolescence, largely due to deaths 
from external causes

Death rates rise exponentially 
in adulthood due to deaths 
from diseases

All deaths Diseases External causes
such as accidents, falls, violence, overdoses, 
poisonings, suicide, and other injuries  

Figure 2: In adulthood, death rates rise exponentially after accounting for deaths due to external causes. Figure adapted from Saloni Dattani,  

“Our World in Data”,13 licensed under CC-BY 4.0.

Death rates across ages
National data from the United States between 2018 and 2021.

SECTION 01 The Scientific Framework of the WHOOP Healthspan Feature 11

https://creativecommons.org/licenses/by/4.0/


Using All-Cause Mortality Risk to Calculate an Effective Age

The WHOOP Healthspan metrics rely on the concept of 
effective age, which translates an individual’s health risks 
into an equivalent age based on their all-cause mortality 
risk profile. This is done by comparing their risk level to 
that of a “healthy” or “average” individual, termed the 
referent individual (Figure 3). An individual’s effective 
age is defined as the age of a typical healthy person (the 
referent individual) who has an equivalent risk profile. For 
example, if a 50-year-old has an effective age of 60, their 
risk profile is comparable to that of a 60-year-old. The 
concept of effective age provides a way to communicate 
health risks in a manner that is both intuitive and 
actionable.

The use of effective age to communicate health risk has 
gained widespread popularity in recent years. Several 
online tools, including “heart age” and “lung age” 
calculators, have adopted this method in an effort to 
better communicate cardiovascular and respiratory health 
risks.17 These tools work by estimating an individual’s 
risk for a given condition (e.g., heart disease) and then 
identifying the age at which the referent individual would 
have an equivalent risk.17 

While many risk metrics can be used in the calculation 
of an effective age, the WHOOP Healthspan feature 
leverages the risk of all-cause mortality, and as  
described previously, this metric follows a monotonic  
log-linear curve with respect to age. 

Provided two assumptions are met, (1) the change 
in risk (i.e. hazard ratio) between the exposed and 

referent groups remains consistent across ages and 
(2) the change in the baseline hazard with respect to 
age is log-linear, the calculation of an effective age is 
straightforward.17

	 1.  �Estimate the hazard ratio associated with  
the behavior or condition compared to  
the “referent” risk.

	 2.  �Estimate the risk associated with aging for  
the outcome of interest. For all-cause mortality, 
each additional year of age corresponds to a 
roughly 10% increase in risk.

	 3.  �Translate the hazard ratio into an effective age 
difference. This is done by determining the age, 
“t”, such that ect = eb, where ec is the hazard ratio 
in the outcome of interest associated with a one 
year increase in age, and eb is the hazard ratio 
associated with the exposure. Solving for the 
effective age delta, “t”, yields:

t = 10 x ln(HR) = = 
ln(eb) ln(HR)

ln(ec) 0.1

SECTION 01 The Scientific Framework of the WHOOP Healthspan Feature 12



In many cases, hazard ratios are 
assumed to be constant across ages, 
meaning that a given behavior has 
the same relative impact on risk at 
any age. However, this is not always 
true for all health behaviors. For 
example, similar increases in steps 
result in larger risk reductions in older 
individuals compared to younger 
individuals.18 As a result, members 
may notice that the same value for 
a particular Healthspan metric (e.g., 
step count or HR zone time) can have 
a different effect on WHOOP Age 
depending on the age of the member. 
This dynamic approach ensures that 
WHOOP Age accurately reflects how 
specific behaviors influence health 
risks over time, rather than assuming 
a one-size-fits-all relationship across 
all ages.

MORTALITY
RISK

AGE

Chronological
Age

Effective
Age

MORTALITY
RISK

AGE

Chronological
Age

Effective
Age

Your Risk

Your Risk

Figure 3: Illustrative depiction of effective age. (Left) If an individual’s mortality risk is greater 

than the referent risk for their age, then 

their effective age will be higher than their 

chronological age. 

(Right) if an individual’s mortality risk is less 

than the referent risk for their age, then 

their effective age will be lower than their 

chronological age

FPO

SECTION 01 The Scientific Framework of the WHOOP Healthspan Feature 13



Determining the “Referent” Individual:  
How WHOOP Age Compares to Chronological Age

An important aspect of determining an individual’s 
effective age is the selection of a referent population  
—  the group against which health risk is compared.17 
This decision fundamentally shapes the interpretation 
of WHOOP Age and what it means for an individual’s 
WHOOP Age to be equal to their chronological age.

For example, if the referent population were the average 
American, then a person’s WHOOP Age would match their 
chronological age if their health risk profile mirrored that 
of the general U.S. population. However, this approach 
has significant drawbacks. The average risk profile in 
many populations is heavily influenced by outliers with 
poor health, meaning that the statistical “norm” does not 
necessarily represent an optimal state of health. Some 
existing effective age calculators have set the reference 
risk to the mean risk of a given population, and as a 
result, individuals using these tools often receive an 
effective age that is much younger than their actual age, 
simply because the average risk is skewed by those with 
significant health issues.17

Rather than defining “normal” based on the general 
population, WHOOP has deliberately chosen a health-
optimized referent risk profile. This means that WHOOP 
Age does not compare individuals to the average 
American or even the global average; instead, it is 
anchored in established public health guidelines and 
expert recommendations. Each Healthspan component — 
such as Sleep Duration, Heart Rate Zone Time, and VO

2
 

Max — is mapped to thresholds that align with optimal 
health benchmarks. 

In cases where clear public health guidelines do not 
exist, WHOOP relies on expert recommendations to 
define thresholds for optimal health. These expert-driven 
benchmarks are informed by scientific literature, clinical 
expertise, and best practices in health optimization. This 
ensures that even for emerging or less well-defined health 
metrics, WHOOP Age remains grounded in evidence-
based principles.

The decision to use healthy recommendations for 
the referent risk profile has important implications for 
how WHOOP Age should be interpreted relative to 
other biological aging clocks. A WHOOP Age equal to 
chronological age means that a member is meeting 
health-optimized recommendations, not simply aligning 
with the average population risk. Because many people 
— particularly in the United States — do not consistently 
meet these guidelines, the “average” American adult 
is likely to receive a WHOOP Age that is higher than 
their chronological age (Table 2). This reflects WHOOP’s 
commitment to setting an evidence-based standard for 
long-term health, helping members understand not just 
where they stand relative to the norm, but how they can 
improve toward optimal targets.

By using scientifically backed health standards and expert 
recommendations as the referent risk profile, WHOOP 
Age encourages members to strive toward validated 
health targets rather than simply aiming to be “better than 
average.” This approach ensures that the metric serves as 
a meaningful and actionable tool for understanding long-
term health risks and optimizing healthspan.

“A WHOOP Age equal to chronological age  
means that a member is meeting health-optimized 

recommendations, not simply aligning with  
the average population risk.”

SECTION 01 The Scientific Framework of the WHOOP Healthspan Feature 14



Accounting for Correlated  
Behaviors and Metrics

The scientific literature used to estimate hazard ratios 
for behaviors and physiological markers (e.g., physical 
activity, VO

2
 Max) does not always account for the 

relationships between multiple health behaviors, which 
can lead to overlapping effects when mapping these risk 
associations onto the WHOOP Healthspan framework. 
Since these certain physiological and behavioral metrics 
are correlated but not always included as covariates in the 
referenced studies, their combined influence may result in 
overestimating a component’s impact or duplicating risk 
attribution. 

For example, resting heart rate (RHR) and VO
2
 Max are 

correlated, yet the hazard ratio for VO
2
 Max may be 

derived from studies that do not fully adjust for RHR. 
Since a lower resting heart rate is often a marker of higher 
cardiovascular fitness, part of the risk reduction attributed 
to VO

2
Max may actually be due to lower RHR, rather than 

VO
2
 Max itself. If separate risks are assigned to both RHR 

and VO
2
 Max, the impact of cardiovascular fitness on all-

cause mortality may be counted more than once, leading 
to an exaggerated WHOOP Age estimate.

To correct for these overlapping effects, structural 
equation modeling was used to quantify the 
interdependencies between Healthspan components and 
their collective contribution to WHOOP Age. A structural 
model was built to define both direct effects (how each 
component independently influences WHOOP Age) and 
indirect effects (how components influence one another). 
Using a large dataset of unadjusted Healthspan data from 
WHOOP members, an empirical covariance matrix was 
computed to capture real-world correlations between 
metrics. The model then derived a theoretical covariance 
matrix, representing how these components would 
behave if their effects were independent. The difference 
between these two matrices was minimized, yielding 
adjustment factors that correct for interdependencies. 

These adjustment factors were applied to the hazard 
ratios of each Healthspan component, ensuring that 
WHOOP Age reflects the independent contribution of 
each behavior without artificial inflation from correlated 
metrics. This approach prevents double-counting effects, 
provides a more accurate assessment of long-term risk, 
and ensures that Healthspan remains scientifically rigorous 
and personalized to each individual’s health profile.

SECTION 01 The Scientific Framework of the WHOOP Healthspan Feature 15



The WHOOP  
Healthspan  
Feature
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The WHOOP Healthspan feature helps members 
understand how their behaviors and physiology may 
impact their long-term health. Two main metrics are 
provided within Healthspan: WHOOP Age and Pace 
of Aging. WHOOP Age is a novel measure applying 
the effective age framework to measures of functional 
capacity. Pace of Aging provides members with an 
indication as to whether WHOOP Age is likely to increase, 
decrease, or stay the same based on recent behaviors. 

Healthspan Metrics:  
WHOOP Age and  
Pace of Aging

SECTION 02 The WHOOP Healthspan Feature 17



WHOOP Age provides members with a snapshot of how 
their lifestyle behaviors and physiological metrics may 
impact their long-term health, summarizing complex data 
points into a single “physiological” or “functional” age 
based on the last 6 months of WHOOP data. WHOOP 
uses 9 key metrics spanning 3 domains to calculate your 
WHOOP Age. Sleep duration and sleep consistency 
capture a member’s sleep health; steps, heart rate 
zone time, and strength activity provide a picture of the 
member’s physical activity levels; and VO

2
 Max, resting 

heart rate, and lean body mass percentage characterize 
the member’s overall fitness. WHOOP Age is determined 
by estimating the all-cause mortality risk associated 
with the member’s data in comparison to expert 
recommendations within each key contributor metric 
within Healthspan. The contributors may add or subtract 
years, and WHOOP Age is the sum of the Age Impacts 
for each Healthspan contributor. A WHOOP Age equal 
to your actual age means you’re meeting the WHOOP 
recommendations for good long-term health

What is WHOOP Age?

Younger  
(WHOOP Age < Actual Age): 
You are exceeding expert recommendations  
for good long-term health.

On Track  
(WHOOP Age = Actual Age): 
You’re meeting recommendations for good 
long-term health.

Older  
(WHOOP Age > Actual Age): 
You are falling short of recommendations  
for good long-term health.

SECTION 02 The WHOOP Healthspan Feature 18



Pace of Aging reflects how your WHOOP Age will change 
in the future if recent behaviors and physiology continue. 
It’s measured on a scale from -1.0x to 3.0x, and can act 
like a speedometer for your WHOOP Age. A projected 
WHOOP Age is calculated assuming the member’s recent 
30-day averages for the Healthspan metrics are sustained 
for the next 6 months. This projected WHOOP Age is 
then compared to the member’s current WHOOP age. 
If the difference between the projected WHOOP Age 
and the current WHOOP Age is exactly 6 months, then 
WHOOP Age is projected to increase at the same rate as 
chronological age, and the member’s Pace of Aging is 1.

Unlike WHOOP Age, which shifts more gradually, Pace of 
Aging uses your last 30 days of data — making it quicker 
to respond to changes in your habits.

What is Pace of Aging?

Accelerated (more than 1.0x): 
Behaviors and physiology in the last 30 days 
are less healthy than in the last 6 months. If 
sustained, WHOOP age is likely to increase 
more rapidly than your chronological age.

Steady (1.0x): 
Behaviors and physiology in the last 30 days 
are similar to the last 6 months. If sustained, 
WHOOP Age is likely to increase at the same 
rate as chronological age, maintaining their 
difference.

Slowing (between 0.0x and 1.0x):  
Behaviors and physiology in the last 30 days 
are similar to the last 6 months. If sustained, 
WHOOP age is likely to rise, but more slowly 
than time, thereby widening the gap between 
chronological age and WHOOP Age.

Reversing (less than 0.0x):  
Behaviors and physiology in the last 30 days 
are collectively much healthier than in the last 
6 months. If sustained, WHOOP age is likely to 
decrease.

SECTION 02 The WHOOP Healthspan Feature 19
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Healthspan  
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Sleep Consistency

The Impact of Sleep Timing on Physiological Systems

	 •  �Sleep Quality: Sleep consistency influences your 
circadian rhythm. More regular sleep schedules 
improve sleep quality by making it easier to fall 
asleep and wake up and by promoting deeper and 
more restorative stages during sleep.19,20 

	 •  �Cognitive Function: Irregular sleep schedules are 
linked to cognitive function, with irregular sleep 
patterns associated with decreased alertness, slower 
reaction times, and impaired executive functioning.21

	 •  �Mental Health: Regular sleep timing has been shown 
to regulate mood and reduce the risk of mental 
health disorders such as depression and anxiety.22,23

	 •  �Cardiovascular Health: Sleep regularity is associated 
with cardiovascular health, with irregular sleep 
patterns linked to higher risks of hypertension and 
cardiovascular disease.24,25

Sleep Timing and Long-Term Health

The National Sleep Foundation emphasizes that 
consistent sleep-wake schedules are crucial for optimal 
health and performance, as irregular sleep disrupts 
circadian rhythms, leading to adverse health outcomes.21 
Similarly, a prospective cohort study involving over 
60,000 participants found that individuals with higher 
sleep regularity had a 20% to 48% lower risk of all-cause 
mortality, a 16% to 39% reduction in cancer mortality, 
and a 22% to 57% decrease in cardiometabolic mortality 
compared to those with the most irregular sleep 
patterns.26 

The WHOOP Sleep Consistency score evaluates how 
similar an individual’s sleep and wake times are over 
the last 24 hours compared to the previous 4 days. 
The metric is scored on a 0-100% scale, with higher 
percentages indicating more regular sleep patterns. 
Members averaging below 70% will see years added to 
their WHOOP Age, reflecting the increased health risks 
associated with irregular sleep. Conversely, members 
maintaining Sleep Consistency above 70% will have years 
subtracted, reinforcing the longevity benefits of stable 
sleep timing.

SECTION 03 The WHOOP Healthspan Components 21



Sleep Duration

The Impact of Sleep Duration on Physiological Systems

	 •  �Cognitive Function: Sufficient sleep duration 
enhances attention, memory consolidation, and 
learning by supporting neural plasticity and clearing 
metabolic waste from the brain. Insufficient sleep 
has been linked to an increased risk of cognitive 
decline and neurodegenerative diseases such as 
Alzheimer’s.27-29

	 •  �Physical Recovery and Repair: During deep sleep, 
the body releases growth hormone and activates 
cellular repair processes that restore muscles, 
tissues, and bones.30 Adequate sleep is essential for 
recovery from physical exertion and injury. 

	 •  �Metabolic Health: Adequate sleep duration plays a 
vital role in maintaining healthy glucose metabolism and 
appetite regulation. Sleep deprivation has been  
linked to insulin resistance, increased hunger hormones,  
and a higher risk of obesity and type 2 diabetes.31  

	 •  �Mental Health: Chronic sleep deprivation as well as 
excessive sleep is linked to poorer mental health and 
quality of life, including depression and anxiety.32,33

Sleep Duration and Long-Term Health

Adequate sleep is essential for long-term health, with both 
insufficient and excessive sleep linked to increased health 
risks. A meta-analysis with over 5 million participants 
found that short sleep duration was associated with a 

12% higher risk of all-cause mortality, alongside increased 
risk for conditions such as diabetes, hypertension, 
cardiovascular disease, coronary heart disease, and 
obesity.34 Other studies have shown that the risk of 
all-cause mortality associated with short sleep is even 
higher when sleep duration is measured objectively using 
a wearable device instead of relying on self-reported 
measures.35  Given the elevated risk of long-term health 
consequences, members averaging less than 7 hours of 
sleep per night will see an increase in their WHOOP Age.

Some studies suggest that 7 hours is the optimal sleep 
duration, as sleep durations greater than 7 hours have also 
been associated with higher mortality risk.35 However, unlike 
short sleep, the biological mechanisms underlying this 
association are unclear.  Some researchers hypothesize that 
prolonged sleep may be a symptom rather than a cause of 
poor health, potentially linked to underlying comorbidities, 
depressive symptoms, or disease-related fatigue.36  In 
support of this hypothesis, a study of apparently-healthy 
individuals found that those reporting 8-9 hours of sleep 
per night had a slight, though not statistically significant, 
reduction in all-cause mortality compared to those sleeping 
7 hours.37 As a result, those logging 7–9 hours per night 
may experience a minor reduction in their WHOOP Age, 
however members who sleep more than 9 hours per night 
will see no effect on their WHOOP Age, ensuring that the 
metric remains evidence-based and avoids conflating 
correlation with causation. 

SECTION 03 The WHOOP Healthspan Components 22



Heart Rate Zone Time

The Impact of Heart Rate Zone Time on Physiological 
Systems

	 •  �Cardiovascular Health: Regular aerobic activity 
improves heart efficiency, circulation, and 
blood pressure regulation, reducing the risk of 
cardiovascular disease such as coronary heart 
disease and stroke.38

	 •  �Metabolic Health: Moderate-to-vigorous intensity 
exercise enhances insulin sensitivity, regulates blood 
glucose levels, and lowers the risk of type 2 diabetes 
and metabolic syndrome.39,40

	 •  �Cognitive Function: Aerobic exercise increases 
cerebral blood flow and promotes neurogenesis, and 
higher cardiovascular fitness has been associated 
with better memory, executive function, and a lower 
risk of dementia.41,42

	 •  �Mental Health: Regular physical activity has been 
shown to reduce symptoms of depression, anxiety, 
and psychological distress.43

Heart Rate Zones 

WHOOP estimates heart rate zones as a percentage of 
your heart rate reserve (HRR)–the difference between an 
individual’s maximum heart rate and resting heart rate. 

Heart Rate Zone Time and Long-Term Health

Regular physical activity is one of the most effective ways 
to improve heart health, metabolic function, and longevity. 
Research shows that individuals who spend more time in 
moderate-to-vigorous intensity exercise experience lower 

risks of cardiovascular disease, type 2 diabetes, cognitive 
decline, and all-cause mortality.44-46 Studies have reported 
a 20% to nearly 50% reduction in all-cause mortality with 
5-7 hours of weekly physical activity, with objective activity 
tracking (e.g. from wearables) showing even stronger 
associations.38,47 Notably, even short bursts of high-
intensity activity can provide substantial health benefits. 
One study found that just 1-2 minutes of vigorous exercise 
incorporated into daily routiunes–accumulating to 15-
20 minutes per week–was associated with an 18-24% 
lower risk of all-cause mortality compared to no vigorous 
activity.48 

Health organizations, including the CDC and the WHO, 
recommend at least 150 minutes of moderate-intensity or 
75 minutes of vigorous-intensity exercise per week.49,50 
WHOOP scientists analyzed members’ data to understand 
the relationship between general physical activity as 
defined by these public health guidelines and time spent 
in HR Zones during dedicated activities. Based on this 
analysis, WHOOP recommends at least 100 minutes 
Zone 1-3 Time in activities logged on WHOOP and at 
least 10 minutes per week of Zone 4-5 Time  for young 
adults to see a decrease in WHOOP age. However, 
evidence suggests that additional activity provides even 
greater benefits, with all-cause mortality risk decreasing 
incrementally up to 600 minutes per week.38 

Similar to other metrics, research suggests that the 
longevity benefits of physical activity become even 
greater as people age, underscoring the importance of 
maintaining an active lifestyle throughout the lifespan.51 
As a result, WHOOP recommendations for Zone Time 
decrease slightly as members age to reflect these 
evolving benefits.

very light activity 
and active recovery

40-60% of HRR
Zone 1

light to moderate 
physical activity

60-70% of HRR
Zone 2

moderate activity, 
aerobic exercise

70-80% of HRR
Zone 3

vigorous activity, 
anaerobic exercise

80-90% of HRR
Zone 4

maximum e�ort, 
very high-intensity 
anaerobic exercise

90-100% of HRR
Zone 5 

ZONE

1

10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

2 3 4 5
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Strength Activity Time

The Impact of Strength Training on  
Physiological Systems

	 •  �Musculoskeletal Health: Strength training helps 
maintain and improve muscle mass, bone density, 
and joint stability, all of which are critical for 
preserving mobility and reducing the risk of injury 
with age. Regular resistance exercise helps prevent 
sarcopenia and osteoporosis, two major contributors 
to frailty and functional decline in older adults.52

	 •  �Metabolic Health: Regular resistance training boosts 
resting metabolic rate by increasing lean muscle 
mass, which raises resting energy expenditure and 
improves the body’s ability to regulate blood glucose 
levels. These effects contribute to a reduced risk of 
insulin resistance, type 2 diabetes, and metabolic 
syndrome.53,54

	 •  �Neuromuscular Function: Strength training improves 
balance, coordination, and motor control–particularly 
important for reducing fall risk and promoting 
independent living in older adults.55

Strength Training and Long-Term Health

Engaging in regular strength training is strongly linked to 
reduced risks of all-cause mortality and chronic diseases, 
making it a key component of long-term health. Meta-
analyses synthesizing findings from large cohort studies 
have found that performing 30–60 minutes of muscle-
strengthening activities per week is associated with a 
10%–30% reduction in all-cause mortality, cardiovascular 
disease, and cancer.56,57 WHOOP measures Strength 
Activity Time as the total weekly time spent performing 
strength building activities, such as weightlifting, yoga, 
and functional fitness. Members with more than 40 
minutes per week of strength training will have years 
subtracted from their WHOOP Age.

Notably, there is a U-shaped association between 
strength training time and all-cause mortality, with the 
optimal benefit from strength training time occurring 
between 30 minutes and 2 hours,56,58 though the 
mechanisms underpinning the attenuated risk reduction 
with larger amounts of strength training time are not well 
understood. As such, logging more than 2 hours per 
week of strength training time will not result in additional 
benefits for WHOOP Age. 
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Daily Steps

The Impact of Steps on Physiological Systems

	 •  �Cardiovascular Health: Daily movement through 
walking supports cardiovascular health and is 
associated with a lower risk of heart disease, stroke, 
and cardiovascular mortality, even when performed 
at moderate intensity.59

	 •  �Metabolic Health: A higher daily step count is 
associated with a reduced risk of metabolic 
syndrome.60 Walking also contributes to maintaining 
a healthy weight by increasing energy expenditure. 

	 •  �Mental Health: Daily walking reduces stress, 
anxiety, and symptoms of depression through the 
release of endorphins. It also boosts mood and 
cognitive function, particularly when done in natural 
environments.61

Steps and Long-Term Health

Among various measures of activity, daily step count is a 
simple yet powerful indicator of movement and long-term 
health. Research consistently links higher step counts 
to lower risks of all-cause mortality and cardiovascular 
disease.59 A meta-analysis of 16 publications found that for 
every additional 1,000 steps per day, the risk of all-cause 
mortality decreased by 23%, while an increase of 500 
steps per day reduced the risk of cardiovascular events 
by 6%.62 Research suggests that the long-term health 
benefits of daily steps begin to plateau around 8,000–
10,000 steps per day.59 As a result, younger members who 
exceed 8,000 steps per day will see modest reductions 
in their WHOOP Age, while those falling below will have 
years added to their WHOOP Age, reflecting the health 
risks associated with lower activity levels.

Additionally, research suggests that a higher daily step 
count may have an even greater impact in older adults. 
A study found that for adults over 60, the same number 
of daily steps resulted in a greater reduction in all-cause 
mortality compared to those under 60,18 thus fewer steps 
are needed to decrease WHOOP age in adults older 
than 60. This underscores the importance of maintaining 
regular movement at all ages, particularly later in life when 
physical activity can provide even greater health benefits.
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VO2 Max

VO
2
 Max is a measure of cardiorespiratory fitness and is 

the maximum amount of oxygen that an individual can 
utilize during intense or maximal exercise, measured in 
milliliters per kilogram per minute (mL/kg/min). This value 
reflects how efficiently your respiratory and cardiovascular 
systems can deliver oxygen to muscles during periods of 
maximum intensity exercise, providing a holistic view of 
your fitness level. VO

2
 Max can range from below 20 mL/

kg/min in untrained or older individuals to above 80 mL/
kg/min in elite athletes.

The Impact of Cardiorespiratory Fitness on 
Physiological Systems

	 •  �Cardiovascular Health:  Higher VO
2
 Max reflects 

improvements in cardiac efficiency. Endurance 
training increases stroke volume, the amount of 
blood pumped per heartbeat, enhancing overall 
cardiac output. This increase in cardiac output 
directly boosts your VO

2
 max, enabling longer 

training periods without fatigue.63

	 •  �Metabolic Health:  Increased VO
2
 Max is associated 

with improved mitochondrial density, enhancing the 
body’s ability to utilize oxygen for energy production. 
These adaptations also lower the risk of type 2 
diabetes and metabolic syndrome.64

	 •  �Respiratory Function: Improving VO
2
 Max enhances 

lung capacity and respiratory efficiency,65 allowing 
for better oxygen uptake and carbon dioxide 
removal during exercise. These adaptations support 
better endurance and reduce the sensation of 
breathlessness during physical activity.

Cardiorespiratory Fitness and Long-Term Health

VO
2
 Max is one of the strongest predictors of long-

term health and all-cause mortality, reflecting overall 
cardiovascular and respiratory fitness more effectively 
than traditional risk factors like smoking, hypertension, 
or BMI.66 With even modest improvements, such as 
moving from the bottom quartile for VO

2
 Max to the 

50th–75th percentile, mortality risk decreases by over 
60%.67 Similarly, studies show a 13% lower mortality risk for 
every additional 1 MET (metabolic equivalent, ~3.5 mL/kg/
min) increase in VO

2
 Max. While VO

2
 Max indicates your 

capacity at maximum intensity, a higher VO
2
 Max makes 

all daily activities easier, underscoring the importance of 
VO

2
 Max for independent daily living.68

VO
2
 Max naturally declines by 10–12% per decade after 

age 30, driven by factors like reduced cardiovascular 
capacity and changes in lean body mass.69 Maintaining or 
improving VO

2
 Max through regular activity and exercise 

mitigates these age-related declines. While there aren’t 
clear clinical or public health recommendations for VO

2
 

Max, the WHOOP Healthspan recommendations for VO
2
 

Max are designed to set members up for independent 
living at older ages, accounting for the natural decline in 
VO

2
 Max with age.70 Research suggests that a minimum 

of approximately 20 mL/kg/min is required to maintain 
independent living,71 with males exhibiting roughly 20% 
higher VO

2
 Max compared to females.72 Members with a 

VO
2
 Max greater than their age and sex-adjusted target 

(Figure 4) will see years subtracted from their WHOOP 
Age, while a VO

2
 Max lower than their target will see 

years added.

Figure 4: WHOOP minimum recommendations for VO
2
 Max. 
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Resting Heart Rate

Resting Heart Rate (RHR) is the number of heartbeats per 
minute when you’re at rest. It reflects how efficiently your 
heart functions when you are not exercising, and is an 
important indicator of cardiovascular fitness and overall 
heart health. A lower RHR typically indicates that a single 
beat expels a greater volume of blood from the heart, and 
is generally a sign of better health. 

The Impact of Resting Heart Rate on Physiological 
Systems

	 •  �Cardiovascular Health: A high resting heart rate 
indicates that the heart must work harder to 
circulate blood. With regular aerobic, anaerobic, 
and resistance training, the heart becomes stronger 
and more efficient. As a result, resting heart rate 
decreases, reflecting an improved ability to pump 
more blood with each beat. This increased efficiency 
reduces strain on the heart and lowers the risk of 
cardiovascular disease.73

	 •  �Autonomic Nervous System: The autonomic nervous 
system regulates involuntary functions such as heart 
rate and digestion. Chronic stress and inactivity can 
lead to an imbalance, with excessive sympathetic 
nervous system (“fight or flight”) activity contributing 
to an elevated resting heart rate.74  Endurance 
training enhances parasympathetic nervous system 
activity (“rest and digest”), lowering resting heart rate 
and improving autonomic balance.75

Resting Heart Rate and Long-Term Health

Higher RHR is associated with increased risks of all-
cause mortality and cardiovascular diseases like coronary 
artery disease and stroke.76 One study found that men 
with an RHR of 90 beats per minute (bpm) or higher 
had a three-fold increase in the risk of premature death 
compared to those with an RHR of 50 bpm or lower.77 
While a RHR between 60 and 100 bpm in a clinical 
setting is considered “normal”, even small differences 
in resting heart rate, particularly when captured during 
sleep, are associated with meaningful differences in 
long-term health risk. A 10 bpm increase in RHR has 
been associated with a 9% increase in mortality risk,73 
underscoring the importance of maintaining a lower RHR 
through lifestyle and physical activity. WHOOP measures 
RHR during sleep to minimize the influence of movement 
and physical activity. An average RHR of ~60 bpm for 
males and ~64 bpm for females will result in neutral 
impact to WHOOP Age. Higher values will increase 
WHOOP age and lower values will decrease it. 
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Lean Body Mass Percentage

Lean Body Mass Percentage is the relative proportion 
of lean mass (e.g. bones and muscle) relative to total 
body mass, expressed as a percentage. Total body 
mass is the sum of lean mass and fat mass. Most at-
home scales measure body composition via a technique 
called bioelectric impedance analysis. This method 
is susceptible to changes in hydration, so to best 
understand changes in your Lean Body Mass, take 
your measurements when your hydration level is most 
consistent, such as in the morning after first waking up.

The Impact of Lean Body Mass Percentage on 
Physiological Systems

	 •  �Metabolic Health: Increased lean body mass raises 
basal metabolic rate, aiding in weight management 
and reducing excess fat storage. The corresponding 
decrease in proportion of fat mass improves insulin 
sensitivity and glucose metabolism, lowering the risk 
of type 2 diabetes and metabolic syndrome.53,78

	 •  �Musculoskeletal and Structural Health: Higher lean 
body mass percentage generally means stronger 
muscles and bones. This helps protect against 
sarcopenia and osteoporosis, maintain mobility, and 
reduce the risk of fractures and frailty.79,80

	 •  �Immune Health: Higher muscle mass supports 
a robust immune response, lowering systemic 
inflammation and helping the body fight infections 
and recover more efficiently.81 

Body Composition and Long-Term Health

Higher lean body mass percentage is strongly associated 
with lower mortality risk, even after accounting for other 
factors like body mass index.82 A study of nearly one 
million adults across 35 cohorts found that with each 10% 
increase in body fat, risk of all-cause mortality increases 
by 11%.83 

The WHOOP recommendations for lean body mass vary 
with respect to age and sex – higher lean body mass 
percentages are recommended for younger individuals 
and males. The WHOOP recommendation for a 30-year 
old female is at least 67% and for a 30-year old male is 
at least 80%. While WHOOP does not directly measure 
lean body mass, members can connect a smart scale 
or manually input this metric. Members with lean body 
mass percentages below these thresholds will see years 
added to their WHOOP Age and members with values 
above these thresholds may see small reductions in their 
WHOOP Age. If lean body mass is not manually entered, 
there will be no effect on Healthspan metrics.
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Component Summary

WHOOP Metric Healthy Recommendation

Sleep Duration Aim for 7-9 hours of sleep per night.

Sleep Consistency At least 70% sleep consistency.

Steps Daily steps target depends on age; 8,000 for a younger adult and 5,600  
steps/day for an older adult.

Heart Rate Zone Time Zone 1-3: at least 70-100 minutes per week, values decrease with age. 
Zone 4-5: at least 7-10 minutes per week, values decrease with age

Strength Activity Time At least 40 minutes of strength activities per week. Includes total weekly minutes 
logged in the following activities: Strength Trainer, weightlifting, powerlifting,  
Barre, Barre3, pilates, yoga, hot yoga, functional fitness, Barry’s, F45 training,  
box fitness, HIIT, baby wearing, toddler wearing, rucking, solidcore.

VO
2
 Max Target value decreases with age and is higher for males—for example,  

a 30-year-old female should aim for greater than 38 ml/kg/min, and a  
30-year-old male for greater than 44 ml/kg/min.

Resting Heart Rate (RHR) Lower than 60 bpm for males and 64 bpm for females.

Lean Body Mass For young adults, greater than 67% for females and 80% for males. 
Target value changes with age.

Table 1: Component summary.
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Healthspan User Interface
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Early Insights  
with the WHOOP  
Healthspan Feature

SECTION 04
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WHOOP Age and Established Measures of Health

To evaluate the utility of WHOOP Age as a meaningful 
indicator of health status, WHOOP scientists conducted 
an observational study examining its relationship with self-
reported health perception and the presence of chronic 
conditions. Two hypotheses were tested: (1) WHOOP 
Age aligns with a member’s perception of their health 
and (2) members living chronic conditions would have 
greater WHOOP Age Deltas–the difference between their 
WHOOP Age and their chronological age–compared to 
those without chronic conditions. 

In the spring of 2025, thousands of WHOOP members 
participated in the Health History Questionnaire, hosted 
on the decentralized research platform, Digital WHOOP 
Labs. WHOOP Scientists compared WHOOP Age at 
survey submission across survey answers related to 
health perception and chronic conditions. WHOOP Age 
was calculated via an automated process without any 
information from the participants’ survey responses. A 
positive WHOOP Age Delta indicates that the participant’s 
WHOOP Age is greater than their chronological age, 
reflecting behaviors and physiology that do not meet 
the WHOOP recommendations for long-term health. 

Conversely, a negative WHOOP Age Delta indicates that a 
participant’s WHOOP Age is lower than their chronological 
age, suggesting that the individual is exceeding the 
WHOOP recommendations in some capacity. 

Analysis revealed a clear stepwise relationship between 
perceived health and WHOOP Age Delta (Figure 5). 
Participants who rated their general health as “poor” 
or “fair” were significantly more likely to have positive 
WHOOP Age Deltas, whereas those who rated their 
health as “very good”, or “excellent” tended to have 
negative WHOOP Age Deltas. Participants who rated 
their general health as “good” tended to have a WHOOP 
Age approximately equal to their chronological age. This 
pattern is consistent with prior research demonstrating 
that self-reported health measures serve as reliable 
indicators of both current well-being and long-term 
health outcomes, including morbidity and mortality.84,85 By 
aligning with individuals’ subjective experiences of health, 
these results further validate the relevance of WHOOP 
Age as a meaningful reflection of both physiological and 
perceived well-being.

PERCEIVED HEALTH

WHOOP AGE DELTA
(WHOOP age - 

chronological age)

POOR
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Figure 5: WHOOP Age aligns with perceived health. Sample sizes and mean WHOOP Age Deltas for each answer are: poor (n = 331; x– = 4.19), fair 

(n = 2,298; x– = 2.45), good (n = 13,149; x– = -0.14), very good (n = 21,782; x– = -2.80), and excellent (n = 8,287; x– = -4.64). Data was analyzed using a 

Welch’s ANOVA and Games-Howell post hoc test, both of which account for unequal sample sizes. Different letters above box-and-whiskers denote 

significant differences across answers. All p-values < 0.0001.
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Participants who reported living with type 2 diabetes or 
2 or more condition groups exhibited higher WHOOP 
Ages relative to their chronological age, suggesting that 
Healthspan metrics are sensitive to underlying physiological 
differences beyond the direct inputs used in the model 
(Figure 6). Though members that reported mental health 
conditions (ADHD, anxiety, bipolar, borderline personality 
disorder, burnout, depression, eating disorder, OCD, PTSD, or 
schizophrenia), cardiovascular conditions (congestive heart 
failure, coronary artery disease, heart attack, hypertension, 
stroke), and respiratory conditions (chronic emphysema/
COPD, chronic bronchitis) did not tend to have positive 
WHOOP Ages, they were significantly higher than those that 
had none of those conditions. Notably, many participants 
with chronic conditions exhibited a negative WHOOP Age 
Delta, suggesting they actively engage in behaviors known 
to support long-term health, despite their diagnoses. This 
observation aligns with previous research highlighting the 
significant influence of behavior and environmental factors 
on longevity regardless of chronic disease state.4,5 Given 
that WHOOP members tend to be a health-conscious 
population, it is perhaps unsurprising that many individuals 
with chronic conditions still achieve favorable WHOOP Age 
estimates. Furthermore, this emphasizes the significant role 
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Figure 6: Participants living with one or more chronic diseases have a higher WHOOP Age Delta than participants living with no health conditions. 

Sample sizes and mean WHOOP Age Deltas for groups are: none (n = 37,410; x– = -2.42), only mental health condition (n = 4,425; x = -0.57),  only 

respiratory condition (n = 62; x– = -0.34), only cardiovascular disease (n = 2,348; x– = -0.50), only type 2 diabetes (n = 199; x– = 2.39), 2 or more 

conditions (n = 512; x– = 3.83). Data was analyzed using a Welch’s ANOVA and Games-Howell post hoc test, both of which account for unequal sample 

sizes. P-values above each box-and-whisker plot were calculated for each condition compared to the group with no significant medical conditions.

of modifiable lifestyle factors in mitigating disease burden.

These findings provide early validation of the WHOOP 
Healthspan metrics as meaningful indicators of both 
perceived and physiological health. The observed 
association between WHOOP Age Delta and self-reported 
health perception suggests that the framework effectively 
captures real-world differences in well-being, reinforcing its 
relevance as a measure of functional health. Additionally, 
the relationship between WHOOP Age and chronic 
disease status highlights the sensitivity of Healthspan 
metrics in reflecting underlying physiological differences 
beyond the direct model inputs. The variability observed 
among individuals with chronic conditions suggests that 
WHOOP Age is not simply a proxy for disease diagnosis, 
but rather a dynamic reflection of the intersection between 
physiological function and health behaviors. These insights 
further demonstrate the potential of Healthspan metrics 
to contribute to broader longevity research, providing a 
continuous, real-world dataset for understanding how 
behavioral and physiological factors interact to shape 
health trajectories over time. Future research will focus on 
longitudinal validation of WHOOP Age, assessing its ability to 
track changes in health status over time.
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WHOOP Age: Normative Values

To illustrate how WHOOP Age varies across different 
populations, typical values for 30-year-old males and 
females were compiled for two groups: the general U.S. 
adult population and WHOOP members (Table 2). The 
U.S. population estimates were derived from published 
literature and national health databases, with metrics 
selected to align with the definitions used in the WHOOP 
Healthspan framework. Where multiple sources existed 
or estimates varied, ranges were reported. Median 
values for WHOOP members were calculated using de-
identified data from the month of April 2025, representing 
a snapshot of behavior and physiology among wearable 
users. This side-by-side comparison helps contextualize 
WHOOP Age values by showing how WHOOP members’ 
metrics differ from national averages and how these 
differences translate into long-term health risk, as 
reflected by WHOOP Age.

The comparison between U.S. population averages and 
WHOOP member data (Table 2) underscores a critical 
challenge in public health: a substantial proportion of U.S. 
adults are not meeting basic recommendations for sleep 
and physical activity. In contrast, wearable device users 
— including WHOOP members — tend to be more health-
conscious and engaged in tracking their behaviors, often 
representing a more active and healthier subset of the 
population.98 These differences highlight the importance 
of WHOOP’s decision to use health-optimized referent 
values rather than comparisons to population averages. 
By anchoring WHOOP Age to healthy recommendations 
— rather than norms defined by an increasingly sedentary 
and sleep-deprived population — the Healthspan feature 
provides feedback that is both aspirational and grounded 
in scientific guidelines for healthy living, ensuring that 
members receive meaningful and actionable insights 
even if the majority of the population falls short of these 
standards.

“The Healthspan feature provides feedback that is  
both aspirational and grounded in scientific guidelines  

for healthy living, ensuring that members receive meaningful 
and actionable insights even if the majority of the population 

falls short of these standards.” 
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U.S. WHOOP U.S WHOOP

Sleep Duration Hours / Day 6.1-6.6a 7.0 6.1-6.6a 7.3

Sleep Consistency Percent 60-70%b 67 60-70%b 68

Daily Steps Steps / Day 5200c 10,900 5000c 11,500

HRZ 1-3 Minutes / Week 69d 141 46d 124

HRZ 4-5 Minutes / Week N/Ae 6 N/Ae 7

Strength Activity Time Minutes / Week 0f 46 0f 56

VO
2
 Max mL/kg/min 42.4g 46.8 30.2g 40.0

Resting Heart Rate BPM 67h 58 72h 63

Lean Body Mass Percentage 73.9%i 81% 62.2%i 73%

Expected WHOOP Age ~ +6 years -1.6 years ~ +7.5 years -1.6 years

30-Year Old Male 30-Year Old Female

Table 2: Comparison of U.S. Adult and WHOOP member typical values across Healthspan component metrics and resulting WHOOP Age.

a �The average U.S. adult reports approximately 7.1 hours of sleep per night.86 Given that individuals tend to self-report 30 minutes to 1 hour more sleep 

than objective estimates from actigraphy,87,88 we estimate adult Americans would record 6.1-6.5 hours of sleep.

b �The irregularity of sleep timing can be captured in various ways: sleep regularity index (SRI), sleep onset / wake time variability, and sleep duration 

SD are common methods. The literature on typical sleep patterns in Americans is varied: one population-level study suggested typical SRI to be 

61.3,89 whereas another reported 74.7.90 The metric used by WHOOP for sleep timing, Sleep Consistency, tends to be slightly lower than SRI due to 

the use of a longer baseline period, and therefore we estimate a range of 60-70% for average adult Americans.

c �A study of ~2500 individuals, weighted to reflect the demographics of the general U.S. population, reported that adults averaged 5,117 steps per 

day, with slight differences in gender and age.91

d �An examination of the accelerometer-derived physical activity time in bouts of 10 minutes or greater reported 9.9 minutes/day in males aged 30-39 

and 6.5 minutes per day in females aged 30-39.92 

e Research on typical amounts of very high intensity (HR Zone 4-5) for U.S. adults could not be found. 

f In a study of nearly 400,000 U.S. adults, across all sex and age cohorts, the majority of individuals reported no muscle-strengthening exercise.93

g �Average VO
2
 Max for males and females aged 30-39 from the Fitness Registry and the Importance of Exercise: A National Database (FRIEND) 

cohort were used.94

h �The average day-time heart rate estimate for males and females from nearly 70,000 participants were 73.8 and 79.3 beats per minute, 

respectively.95 These values were adjusted to account for the differences between day-time and night-time heart rate.96

i �Data from the National Health and Nutrition Examination Surveys (NHANES) 1999–2004 that leveraged dual energy x-ray absorptiometry (DXA) to 

estimate body fat percentage were used for lean body mass.97
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WHOOP Healthspan: 
Scientific and Practical 
Implications

SECTION 05
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The WHOOP Healthspan feature represents an 
innovative approach to quantifying long-term health 
risk by integrating real-time physiological data with 
established longevity research. By leveraging a behavior-
based framework, the feature provides a dynamic 
and personalized assessment of how daily choices 
influence long-term health outcomes. However, while 
the methodology is firmly rooted in epidemiological and 
physiological research, there are inherent strengths 
and limitations that should be acknowledged when 
interpreting WHOOP Age.

Strengths of the WHOOP 
Healthspan Feature

The primary strength of the WHOOP Healthspan feature 
lies in its ability to serve as both an educational and 
motivational tool for individuals seeking to improve their 
long-term health. By translating complex epidemiological 
data into a format that is easily understood, WHOOP 
Healthspan facilitates greater awareness of the long-term 
implications of daily behaviors.

Additionally, the feature democratizes access to longevity 
science by making personalized health risk assessments 
more accessible to the general population. Although 
decades of research have established strong relationships 
between lifestyle factors such as sleep, physical activity, 
and cardiovascular fitness with long-term health, these 

findings are often difficult for individuals to apply to 
their own lives. WHOOP Healthspan bridges this gap by 
providing a framework that contextualizes an individual’s 
physiological data within the broader landscape of 
longevity research. 

A key distinguishing feature of WHOOP Healthspan 
is its grounding in modifiable behaviors. Unlike other 
age-based health markers that may be influenced by 
genetic predisposition or unmodifiable physiological 
traits, WHOOP Age is directly linked to lifestyle factors 
such as sleep duration, heart rate zone time, and VO₂ 
Max. This ensures that the feature not only quantifies 
risk but also provides clear, evidence-based pathways 
for improvement. By aligning WHOOP Age calculations 
with established public health guidelines and expert 
recommendations, the feature offers an individualized 
roadmap for optimizing healthspan.

Limitations of the WHOOP 
Healthspan Feature

Despite its strengths, WHOOP Healthspan has inherent 
limitations that must be considered when interpreting its 
outputs. One limitation is the availability of empirical data 
for individuals at the extreme ends of the Healthspan 
components. The hazard ratios used to develop the 
feature are derived from large-scale epidemiological 
studies, which primarily focus on population averages. 

“Although decades of research have established strong 
relationships between lifestyle factors such as sleep, physical 

activity, and cardiovascular fitness with long-term health, 
these findings are often difficult for individuals to apply to their 
own lives. WHOOP Healthspan bridges this gap by providing 
a framework that contextualizes an individual’s physiological 

data within the broader landscape of longevity research.”
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While the feature applies rigorous statistical modeling 
to estimate risk across a wide range of values, there are 
regions where limited data availability necessitates the 
use of well-established physiological principles to make 
reasonable approximations. The WHOOP Healthspan 
algorithms have been designed to minimize extrapolation 
beyond the bounds of available evidence, but estimates 
may be less precise for individuals with exceptionally high 
or low values in certain metrics. Continued refinement of 
these models, informed by real-world WHOOP data and 
emerging scientific research, will be critical for enhancing 
accuracy in future iterations.

The observational nature of the underlying scientific 
literature also introduces limitations related to causal 
inference. The hazard ratios used to calculate WHOOP 
Age are primarily derived from prospective cohort and 
cross-sectional studies, which, while robust in identifying 
associations between behaviors and mortality risk, do not 
establish direct causality. Although some studies have 
provided evidence for the causal relationship between 
many of the components included in WHOOP Age and 
overall health,99,100 the majority of the literature on these 
behaviors and long-term health outcomes remains 
observational. While efforts have been made to prioritize 
risk estimates from studies with strong methodological 
rigor, there are cases where residual confounding or 
unmeasured variables may influence the reported 
associations. However, the consistency of these findings 
across diverse populations, combined with mechanistic 
insights from physiological research, suggests that many 
of these relationships may be causally related.

Further, WHOOP Healthspan is inherently constrained by 
the selection of metrics included in its framework. While 
the feature provides a comprehensive assessment of 
key physiological and behavioral factors that influence 
longevity — sleep, physical activity, and fitness — it does 
not capture all domains of healthspan. Notably, factors 
such as nutrition, social connection, and mental well-
being, which have been shown to play critical roles in 
long-term health, are not currently integrated into the 
model. Future expansions of the feature may incorporate 
these additional domains to provide a more holistic 
representation of healthspan.

Finally, while effective age serves as a valuable heuristic 
for understanding long-term health risk, it should not 
be misconstrued as a predictor of life expectancy. 
Effective age is derived from all-cause mortality risk 
estimates, which do not directly translate into estimates 
of remaining lifespan. The relationship between all-cause 
mortality and remaining life expectancy is complex, and 
attempts to extrapolate WHOOP Age into predictions of 
longevity would be mathematically flawed. Research has 

highlighted the limitations of using effective age metrics 
for lifespan estimation, particularly in older populations 
where discrepancies between effective age and 
chronological age may not correspond proportionally to 
differences in remaining life expectancy.101

Healthspan in Practice

The WHOOP Healthspan feature represents a significant 
advancement in translating longevity science into a 
practical and accessible tool for individuals seeking to 
optimize their long-term health. By bridging real-time 
physiological data with established mortality risk models, 
the feature offers a novel approach to understanding how 
daily behaviors influence healthspan. 

The WHOOP metrics included in Healthspan — Sleep 
Consistency, Sleep Duration, Heart Rate Zone Time (1-3 
and 4-5), Strength Activity Time, Daily Steps, VO

2
 Max, 

Resting Heart Rate, and Lean Body Mass Percentage — 
were selected based on their strong associations with 
longevity in epidemiological and public health research, 
as well as their physiological basis, which provide 
potential biological mechanisms for these associations. 
WHOOP Age was shown to reflect both subjective health 
perception and the presence of chronic conditions, 
reinforcing its relevance as a measure of functional health. 
Individuals who reported better overall health tended 
to have lower WHOOP Age Deltas, while those with 
chronic conditions exhibited higher deltas on average — 
suggesting that Healthspan metrics effectively capture 
real-world differences in well-being and physiological 
status. As WHOOP continues to refine its approach to 
longevity tracking, future research will explore how these 
insights can be further leveraged to drive meaningful 
behavior change, empowering individuals to take 
proactive steps toward optimizing their long-term health.

Through continuous feedback, personalized 
accountability, and a strong scientific foundation, WHOOP 
Healthspan serves as a powerful tool for understanding 
and improving long-term health. More than just tracking 
data, Healthspan actively guides members on their path 
to a healthier, longer, and more fulfilling life, providing 
rewarding reinforcement when they succeed and a clear 
understanding of where to focus when challenges arise.
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