
 
 

Your Walk Is Your Vital Sign:  

Deriving Biological Age from 
Smartphone-Based Gait Analysis 

 

Abstract 

Gait analysis is an emerging frontier in functional health assessment. This study 
introduces Gait Age, a novel biomarker derived from real-world gait data 
collected via smartphone, and proposes its use as a proxy for biological age. 
Leveraging large-scale normative datasets and real-time motion capture, 
OneStep enables individualized percentile scoring and early detection of 
functional decline. This research outlines the relationship between gait 
parameters and age, presents the rationale behind age- and sex-specific 
percentiles, and details how aggregated gait parameters can predict an 
individual’s “biological” Gait Age. The findings suggest gait, captured passively 
and continuously, can serve as an accessible, predictive, and clinically 
meaningful metric for proactive health monitoring.   

 

1.​ Introduction 

Traditional vital signs—such as blood pressure, heart rate, and cholesterol—are 
fundamental indicators of physical health. However, recent research suggests that gait, 
the pattern of how one walks, provides a real-time window into aging and overall 
function1. Gait integrates inputs from the nervous, muscular, and skeletal systems, and 
subtle alterations often precede clinical symptoms of decline. Notably, gait speed, 
double support time, and variability have been linked to hospitalization risk, cognitive 
decline, and loss of independence2,3. 
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Conventional gait analysis required lab-based systems with complex instrumentation, 
limiting clinical accessibility. OneStep has developed a smartphone-based system to 
capture gait parameters during real-world walking, eliminating the need for wearables 
or calibration4. This paper introduces Gait Age, a composite measure indicating the age 
group whose walking pattern most closely resembles an individual’s. 

 

2.​ Discussion 
2.1.​ Your Walk Is Your Personal Vital Sign — and It Has 

an Age 

For decades, we’ve tracked health with a familiar set of numbers: blood pressure, 
cholesterol, heart rate. But what if one of the most powerful indicators of your 
long-term health has been overlooked? 

It’s the way you walk. 

2.2.​ A real-time window into how your body is aging 

Gait, the pattern of how you walk, is increasingly recognized as a fundamental 
indicator of overall health. Its links to functional mobility and fall risk are well 
established. But the story goes deeper. Research shows that subtle changes in walking 
patterns, such as slower speed, increased variability, or longer time spent stabilizing, 
can appear years before major health events. These changes have been associated 
with higher risk of hospitalization, loss of independence, and even cognitive decline. 

In essence, your walk reflects how well your brain, nervous system, muscles, and joints 
are working together. 

In other words: your walk is a functional vital sign. 
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2.3.​ The lab in your pocket 

Until recently, measuring gait accurately required a specialized “gold-standard” gait lab 
— sensor-embedded walkways, complex camera systems, and tightly controlled 
environments that don’t reflect real life. 

OneStep changes that. 

With a simple smartphone walk, OneStep captures dozens of clinically meaningful gait 
parameters,  anywhere, anytime, turning everyday movement into objective, actionable 
insight. 

No labs.​
No wearables.​
Just real walking, in the real world. 

2.4.​ The myth of “normal”: why age and gender matter 

For years, gait has been interpreted using single, generic cutoffs. But walking doesn’t 
age the same way for everyone. 

Across large populations, clear patterns emerge: 

●​ Gait speed gradually declines with age 
●​ Double support increases with age (more time with both feet on the ground for 

stability) 
●​ And these trends differ by gender 

This means the same walking speed or stability value can represent very different 
levels of function at different ages. 

That’s why OneStep doesn’t rely on one “normal” number. 

2.5.​ Percentiles: putting your walk in context 

OneStep uses large-scale population data to create age- and sex-specific gait 
percentiles across key parameters — including gait speed and double support. 
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The plots below show how gait evolves across the lifespan: 

●​ Each curve represents a percentile within a specific age and gender group 
●​ Higher percentiles indicate stronger performance for that demographic 
●​ The curves shift with age  because what’s “excellent” at 80 isn’t the same as 

what’s “excellent” at 40 

Percentiles answer the question that actually matters: 

“How am I walking compared to others like me?” 

2.6.​ The next leap: translating gait into Biological Age 

Here’s where gait becomes even more powerful. 

OneStep doesn’t look at a single metric in isolation. We calculate normative percentiles 
across all key gait parameters, capturing not just how fast you walk, but how stable, 
symmetric, and efficient your walking pattern is. 

When these parameters are combined, they can be translated into a single, intuitive 
measure. 

2.7.​ Gait Age — your walking-based biological age 

Gait Age reflects the age group your walking pattern most closely resembles. 

●​ Walk like the average 70-year-old at age 60? Your Gait Age is older 
●​ Walk like the average 50-year-old at age 65? Your Gait Age is younger 

This creates a longevity-style metric — not based on how you feel, but on how you 
function.  
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2.8.​ From insight to action 

Your percentile — and your Gait Age — isn’t just a score. It’s a way to see change early 
and track it over time. 

●​ Spot risk sooner, before small changes become big limitations 
●​ Personalize care, compared to your true peers, not generic cutoffs 
●​ Quantify progress in rehabilitation, training, and recovery as percentiles rise and 

Gait Age moves younger 

3.​ Bottom line 

Your walk holds the story of your health. 

OneStep helps you read that story, and translate it into something everyone 
understands: biological age so you can track function, intervene earlier, and protect 
independence, one step at a time. 
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Figures 

The curves shown in the Figures below are based on a population with varying levels of 
pain interference. Therefore, accuracy for the general population may differ.  Future 
revisions to this report will include updated report data and figures that include additional 
cohorts.  
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