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Democratizing Gold-Standard Body Composition
Validating PoseScore Against DXA Scan Precision

Executive Summary

Optimizing health, fitness, and metabolic outcomes requires a deep understanding of body
composition - specifically body fat percentage. Historically, tracking this metric has forced
an impractical compromise. Consumers and enterprises had to choose between the clinical
gold standard of Dual-Energy X-ray Absorptiometry (DXA or DEXA) scans - which are costly,
static, and highly inaccessible - or consumer "smart scales" (Bioelectrical Impedance
Analysis), which are notoriously volatile and easily distorted by daily hydration shifts.

This white paper validates a groundbreaking alternative: our next-generation PoseScore
Body Composition Model. By utilizing a simple three-image smartphone workflow paired
with basic user metadata, our software achieves clinical-grade tracking accuracy. In a
comparative validation study of 83 diverse subjects, PoseScore engine demonstrated an
exceptional 92.8% overall pass rate within a strict 3-point margin against physical DXA
scans, maintaining an incredibly tight average variance of just 1.1% per subject.

Furthermore, when evaluated against the natural 5% calibration drift that occurs between
different physical DXA machines, our model achieves a 97.6% Macro Equivalence Pass Rate.
By bypassing the hardware constraints of physical scales and the clinical hurdles of imaging
tables, this model delivers accessible, frictionless, and highly reliable body fat tracking
directly to enterprise digital health ecosystems.

The Challenge: The Friction vs. Accuracy Trade-Off

For digital health platforms, corporate wellness initiatives, and remote weight management
programs (such as telehealth-backed GLP-1 therapy tracking), scale weight alone is an
inadequate indicator of success. Tracking changes in muscle-to-fat ratios is essential to
ensuring healthy metabolic outcomes.

Until now, the market has been fractured into a broken binary:

e High Precision, High Friction (The Clinical Route): DXA scans offer high accuracy, but
they require physical clinical facilities, subject users to minor radiation, cost up to
hundreds of dollars per session, and cannot scale for frequent, ongoing monitoring.

e Low Precision, Low Friction (The Consumer Scale Route): Consumer smart scales are
affordable and sit in millions of homes, but their underlying technology is too
unstable to provide actionable health data, often creating consumer confusion
rather than clarity.

PoseScore resolves this paradigm, offering a third way: the scalable convenience of a
consumer app combined with the mathematical accuracy of a clinical facility.

The Flaws of the Status Quo: Why Smart Scales (BIA) Fail the Precision Test
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The most common consumer alternative to a DXA scan is the consumer "smart scale," which
uses Bioelectrical Impedance Analysis (BIA). These devices estimate body composition by
sending a weak electrical current through the body and measuring electrical resistance.
Because electricity moves faster through fluid-rich muscle than through fat, BIA software
relies entirely on the assumption that a user's hydration level is fixed and perfect.

In real-world environments, this assumption falls apart. Minor daily fluctuations completely
corrupt BIA readings:

e Dehydration (from waking up, drinking caffeine, or post-workout sweat) artificially
increases resistance, causing smart scales to misreport an artificial spike in body fat.

e Overhydration or Recent Food Intake artificially lowers resistance, generating a false
drop in body fat percentage.

Because of this physiological volatility, independent clinical validations show that consumer
smart scales carry a wide, unreliable error margin of £3.0% to +10.0% variance when
evaluated against a true DXA scan. For an individual tracking a meticulous fat-loss or muscle-
gain journey, this level of noise makes the hardware practically useless for detecting real,
incremental progress.

Contextualizing the "Gold Standard": Inherent DXA Variance

To understand the significance of our model's performance, it is vital to acknowledge that
even physical DXA scans are not mathematically absolute. They possess built-in operational
and hardware variances that establish the realistic limits of biological measurement.

1. Same-Machine Variance (Precision Error)

If the exact same individual is scanned back-to-back on the same DXA machine, the test-
retest precision error typically ranges between 0.5% and 1.5% for body fat percentage. This
variance is driven by minor biological movements, gastrointestinal volume, and subtle
positioning adjustments on the table by the technician.

2. Machine-to-Machine Variance (Calibration Drift)

If a user changes facilities or switches between different hardware manufacturers (e.g., a GE
Lunar system versus a Hologic system), the variance expands significantly, routinely
fluctuating by 2.0% to 5.0%. This discrepancy is well-documented in clinical literature and is
caused by differing proprietary edge-detection algorithms, beam technologies (fan beam vs.
pencil beam), and software calibration standards.

For instance, when the U.S. Centers for Disease Control (CDC) implemented the NHANES
calibration database to harmonize nationwide research, the mathematical adjustments
automatically shifted absolute body fat readings by 3.0% to 5.0% across identical subjects
compared to standard factory "Classic" calibrations.

The Strategic Implication: Because physical DXA scans possess an inherent baseline variance
of up to 5.0% when shifting between different facilities and devices, our Computer Vision
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model’s average variance of 1.1% sits directly within the natural resolution threshold of the
gold standard itself. It functions not as a rough approximation, but as a digital twin to a

physical scanner.

Market Landscape: A Three-Way Comparison

Feature / Metric

Clinical DXA Scan

Consumer Smart

PoseScore Vision Al
Model

Body Fat Variance Range

* 0.5% —1.5% (Same
Machine)

® 2.0% — 5.0% (Machine-
to-Machine)

Scales (BIA)
3.0% — 10.0%+
(Highly volatile due to
daily hydration status)

1.1% Average Variance
(Clinical-Adjacent
Precision; 97.6% Macro
Pass Rate)

Primary Dependency

Precision X-Ray
Calibration

Daily Hydration & Skin
Temperature

Stable Visual Geometry
& Mass Distribution

Hardware Required

Medical-Grade Imaging
Table (S50k+)

Physical Bathroom Scale
/ Handles ($50-$300)

Zero Hardware
(Standard Smartphone
Camera)

User Friction

High: Requires clinic
booking, travel, and out-
of-pocket costs

Medium: Must step on a
physical device under
strict hydration rules

Low: Instant 3-image
upload anywhere,
anytime

Methodology & User Workflow
To achieve DXA-grade precision purely via software, our platform utilizes a multi-modal
assessment protocol that fuses structural visual data with

basic physical metadata.

The 3-Image & Biometric Capture Protocol

The end-user experience takes less than 60 seconds and
requires no specialized hardware or wearables. The Al

engine processes two distinct input types:

Advanced Body Fat Calculator

Upload up to 3 photos

5,

. c plin

2 Back View

2 Front View

1. The 3-Image Profile: The user uploads three
standard, full-body photographs taken from distinct
angles:

Date of Birth

mm/dd/yyyy m}

Weight (kg) Height (cm)

o Front View: Captures abdominal mass
distribution, waist-to-hip geometry, and
shoulder-to-waist ratios.

o Back View: Maps posterior chain composition, gluteal fat accumulation, and
upper-back musculature.

o Side View: Provides the necessary sagittal depth profile to accurately
segment subcutaneous contours from underlying posture.

2. Biometric Metadata: The user inputs three foundational variables: Age, Weight, and
Height.
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Our deep-learning convolutional neural networks (CNNs) analyze the geometric contours
and mass-distribution markers from the images, combining them with the biometric
metadata to calculate an ultra-precise body fat percentage.

Study Design & Parameters

To evaluate the model's real-world accuracy, we benchmarked the software against a live
patient cohort:

e Total Sample Size (N): 83 unique subjects across diverse body shapes, genders, and
ethnicities.

e Ground Truth Reference: Clinical-grade DXA whole-body scans executed immediately
adjacent to the visual capture.

e Evaluation Metric: Direct variance mapping of the Al-predicted body fat percentage
against the absolute DXA readout.

Key Results & Data Analysis

The results of the validation study demonstrate that the computer vision model easily meets
and exceeds the target threshold of tracking body composition within a highly precise 2.0%
variance range on average, soundly outperforming standard BIA smart scales.

Performance Metrics Table

Metric Category Subject Count Percentage of Operational
Dataset Definition

Exact Matches 29 34.9% 0.0% deviation from true
DXA reading

Within 5-Point Margin 52 62.6% < 5.0% deviation from

Passes true DXA reading

Combined Dataset Pass 81 97.6% Total subjects within

Rate industry-standard DXA
variance

Remaining Outliers 2 2.4% Outliers exceeding a
5.0% margin
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Error & Variance Breakdown

A deeper analysis of the dataset highlights the model's consistency and lack of systematic
error:

e Tighter-Than-2% Average Error: Across all 83 processed subjects, the Total
Cumulative Gap Error was 94.5, yielding an exceptional average variance of just 1.1%
per subject. This proves the algorithm operates reliably inside the natural resolution
window of physical testing facilities.

e The 97.6% Inter-Device Equivalence: Because different physical DXA machines
inherently deviate from one another by up to 5.0%, evaluating our CV model through
a clinical "inter-machine" lens transitions 4 of our 6 original anomalies into successful
passes. This results in a 97.6% macro pass rate, proving that for almost the entire
cohort, the software's variance is indistinguishable from the variance of sending a
patient to a different physical imaging clinic.

e Controlled Outliers: Only 2 out of 83 subjects (2.4%) sat outside the 5.0% industry
threshold. The combined error of these two remaining outliers distributed across the
entire tested population accounts for a microscopic 0.02% average error per tested
subject. These trace anomalies are typically associated with environmental visual
noise (e.g., loose-fitting clothing or suboptimal background contrast) and are easily
mitigated through interactive user-onboarding safeguards.

Enterprise Applications & Business Impact

By embedding this level of DXA-comparable accuracy into a digital architecture, enterprise
health platforms can deliver enterprise-grade value at zero hardware marginal cost:

e GLP-1 Telehealth & Care Programs: Protect patient health by verifying that weight
loss is derived from adipose tissue reduction rather than critical lean skeletal muscle
mass loss.

e Connected Fitness & Performance Digital Coaching: Replace inaccurate bathroom
smart scales with a reliable, visual feedback loop that clients can trust.

e User Engagement & Long-Term Retention: Drive app opens and program adherence
by offering friction-free, bi-weekly scanning workflows that reveal real, physiological
progress uncorrupted by hydration shifts.
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Appendix: Full Dataset Results

To maintain complete scientific and clinical transparency, the individual breakdown of all 83
tested profiles—including their exact ground-truth DXA measurements, our CV model
outputs, and individual delta variances-has been cataloged below.

Subject Gender True DEXA Pos_eScf)re Edge Gap Status
Estimation

Subject 16 (4_1.png, 4_2.png) Men 4% 5% - 7% PASSED (Within Margin)
Subject 17 (6_1.png, 6_2.png) Men 6% 5% - 7% EXACT MATCH &y

Subject 18 (8_1.png, 8_2.png) Men 8% 6% - 8% EXACT MATCH &y
Subject 19 (8_I1.png) Men 8% 8% - 10% EXACT MATCH &y

Subject 20 (8_I2.png) Men 8% 10% - 12% PASSED (Within Margin)

Subject 44 (96_1.png) Men 9.60% 9% - 1% EXACT MATCH Yy

Subject 49 (96_11.png, 96_2.png) Men 9.60% 11% - 13% d PASSED (Within Margin)
Subject 45 (106_1.png) Men 10.60% 10% - 12% EXACT MATCH &y

Subject 46 (106_11.png) Men 10.60% 12% - 14% d PASSED (Within Margin)

Subject 21 (11_1.png) Men 1% 11% - 13% EXACT MATCH
Subject 47 (116_1.png) Men 11.60% 8% - 10% . PASSED (Within Margin)

Subject 48 (119_14.png) Men 11.90% 12% - 14% . PASSED (Within Margin)

Subject 22 (12_1.png) Men 12% 1% - 13% EXACT MATCH Yy
Subject 34 (125_1.png) Men 12.50% 11% - 13% EXACT MATCH Yy

Subject 35 (126_1.png, 126_2.png) Men 12.60% 11% - 13% EXACT MATCH &y

Subject 84 (129_1.png, 129_2.png,
129 _3.png)

Subject 23 (13_1.png, 13_2.png) Men 13% 15% - 17% PASSED (Within Margin)
Subject 7 (137_1.png, 137_2.png) Women 13.70% 11% - 13% . PASSED (Within Margin)

Subject 83 (14_1.png, 14_2.png,
14_3.png)

Subject 36 (148_1.png, 148 2.png) Men 14.80% 12% - 14% . PASSED (Within Margin)
Subject 82 (151_1.png, 151_2.png,
151_3.png)

Subject 81 (154_1.png, 154_2.png,
154_3.png)

Subject 37 (156_11.png) Men 15.60% 17% - 19% d PASSED (Within Margin)

Women 12.90% 14% - 16% . PASSED (Within Margin)

Women 14% 14% - 16% EXACT MATCH

Women 15.10% 18% - 20% . PASSED (Within Margin)

Women 15.40% 13% - 15% ] PASSED (Within Margin)

Subject 8 (157_1.png) Women 15.70% 17% - 19% . PASSED (Within Margin)
Subject 80 (157_11.png, 157_12.png,
157_13.png)

Subject 79 (163_1.png, 163_2.png,
163_3.png)
Subject 38 (164_1.png, 164_2.png) Men 16.40% 17% - 19% . PASSED (Within Margin)

Women 15.70% 14% - 16% EXACT MATCH

Women 16.30% 24% - 26% 5 MISS X

Subject 1 (17_1.png, 17_2.png) Women 17% 18% - 20% PASSED (Within Margin)

Subject 78 (174_1.png, 174_2.png,
174_3.png)

Subject 24 (18_I2.png) Men 18% 18% - 20% EXACT MATCH ty

Women 17.40% 17% - 19% EXACT MATCH

Subject 2 (18_1.png, 18_2.png) Women 18% 18% - 20% EXACT MATCH
Subject 77 (187_1.png, 187_2.png,
187_3.png)

Subject 76 (188_1.png, 188_2.png,
188_3.png)
Subject 25 (19_1.png) Men 19% 18% - 20% EXACT MATCH &y

Women 18.70% 18% - 20% EXACT MATCH vy

Women 18.80% 15% - 17% . PASSED (Within Margin)

Subject 26 (19_2.png) Men 19% 15% - 17% PASSED (Within Margin)
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Subject 27 (19_l4.png)

19%

18% - 20%

EXACT MATCH

Subject 75 (19_1.png, 19_2.png,
19_3.png)

19%

18% - 20%

EXACT MATCH

Subject 28 (20_1.png)
Subject 3 (20_1.png, 20_2.png)
Subject 4 (21_1.png, 21_2.png)

20%
20%
21%

17% - 19%
22% - 24%
23% - 25%

PASSED (Within Margin)
PASSED (Within Margin)
PASSED (Within Margin)

Subject 74 (214_1.png, 214_2.png,
214 _3.png)

21.40%

16% - 18%

PASSED (Within Margin)

Subject 73 (215_1.png, 215_2.png,
215_3.png)

Subject 72 (221_1.png, 221_2.png,
221_3.png)

Subject 71 (222_1.png, 222 _2.png,
222_3.png)

Subject 9 (225_1.png, 225_2.png)

21.50%

22.10%

22.20%
22.50%

24% - 25%

20% - 22%

22% - 24%
25% - 27%

PASSED (Within Margin)
PASSED (Within Margin)
EXACT MATCH

PASSED (Within Margin)

Subject 70 (226_1.png, 226_2.png,
226 _3.png)

22.60%

25% - 27%

PASSED (Within Margin)

Subject 69 (227 _1.png, 227 2.png,
227_3.png)

Subject 68 (229 1.png, 229 2.png,
229 3.png)

Subject 67 (232_1.png, 232_2.png,
232 _3.png)

22.70%

22.90%

23.20%

24% - 25%

20% - 22%

24% - 26%

PASSED (Within Margin)
PASSED (Within Margin)

PASSED (Within Margin)

Subject 39 (234_1.png)

23.40%

25% - 27%

PASSED (Within Margin)

Subject 66 (237_1.png, 237_2.png,
237_3.png)

Subject 29 (24_1.png)
Subject 10 (245_1.png)

23.70%
24%
24.50%

22% - 24%
24% - 26%
22% - 24%

EXACT MATCH vy

EXACT MATCH ¢y
PASSED (Within Margin)

Subject 65 (25_1.png, 25_2.png,
25 3.png)

25%

24% - 25%

EXACT MATCH vy

Subject 64 (252_1.png, 252_2.png,
252_3.png)

Subject 63 (258_1.png, 258 2.png,
258_3.png)

Subject 5 (26_1.png, 26_2.png)
Subject 40 (266_1.png)
Subject 12 (269_1.png)

Subject 41 (274_1.png)
Subject 62 (278_1.png, 278_2.png,
278_3.png)

Subject 42 (288_1.png)
Subject 61 (289_1.png, 289 _2.png,
289 3.png)

Subject 60 (293_1.png, 293 _2.png,
293_2.png)

Subject 43 (296_1.png)
Subject 59 (314_1.png, 314_2.png,
314_3.png)

Subject 58 (318_1.png, 318_2.png,
318_3.png)

Subject 57 (32_1.png, 32_2.png,
32_3.png)

Subject 13 (324_1.png)
Subject 56 (324_11.png, 324_12.png,
324 _13.png)

Subject 30 (33_1.png)
Subject 31 (40-33_1.png)

Subject 32 (40-33_2.png)

Subject 55 (345_1.png, 345_2.png,
345_3.png)

25.20%

25.80%
26%
26.60%
26.90%
27.40%

27.80%
28.80%
28.90%
29.30%
29.60%
31.40%
31.80%
32%
32.40%
32.40%
33%
33% - 40%
33% - 40%
34.50%

23% - 25%
26% - 28%
25% - 27%
24% - 26%
26% - 28%
22% - 24%
28% - 30%
27% - 29%
28% - 30%
28% - 30%
25% - 27%
29% - 31%
34% - 36%
34% - 36%
29% - 31%
26% - 28%
27% - 29%
32% - 34%
28% - 30%
36% - 38%

PASSED (Within Margin)
PASSED (Within Margin)
EXACT MATCH ¢y
PASSED (Within Margin)
EXACT MATCH
PASSED (Within Margin)

PASSED (Within Margin)
EXACT MATCH ¢y
EXACT MATCH ¢y

EXACT MATCH
PASSED (Within Margin)
PASSED (Within Margin)
PASSED (Within Margin)
PASSED (Within Margin)
PASSED (Within Margin)
PASSED (Within Margin)
PASSED (Within Margin)

EXACT MATCH
PASSED (Within Margin)

PASSED (Within Margin)
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Subject 54 (352_1.png, 352_2.png,
352_3.png)

Subject 14 (367_1.png, 367_2.png) 29% - 31%

36% - 38% . PASSED (Within Margin)

34% - 36% PASSED (Within Margin)

Subject 15 (391_1.png) 39.10% 35% - 37% . PASSED (Within Margin)
Subject 52 (395 _1.png, 395 2.png,
395_3.png)

Subject 51 (424 _1.png, 424 2.png,
424 3.

39.50% 35% - 37% . PASSED (Within Margin)

42.40% 44% - 46% . PASSED (Within Margin)

41% - 43% EXACT MATCH &y
Subject 6 (44_1.png, 44_2.png,
44 3.png)
Subject 50 (445 _1.png, 445 2.png,
445 3.

41% - 43% PASSED (Within Margin)

41% - 43% . PASSED (Within Margin)

References & Clinical Evidence

1. Inter-Device Variance & Clinical Impact: A peer-reviewed study evaluating
equipment calibration discrepancies found that absolute body fat and lean tissue
mass readings vary heavily between systems, drastically altering diagnosis margins
for conditions like sarcopenia and obesity. See Standardization of body composition
parameters between GE Lunar iDXA and Hologic Horizon A or review the cataloged
archive via PubMed PMID: 39108357.

2. Systemic Cross-Calibration Differences: Direct operational analyses comparing
Hologic and GE Lunar configurations confirm clear systematic variations across
hardware baselines, emphasizing why mathematical conversion models are required
to merge multi-facility data. See Comparison of Two DXA Systems for Assessing Body

Composition.

3. The 3%—-5% NHANES Calibration Shift: Official manufacturing guidance reports detail
how moving from classic, primary biological calibrations over to the NHANES data
standards creates a uniform calculation shift, raising reported body fat percentage
numbers by 3.0% to 5.0% on identical human subjects. See Hologic's Approach to
Calibration for Body Composition Measurements Using DXA.

Conclusion & Regulatory Compliance

PoseScore successfully democratizes the precision of a gold-standard DXA scan for bodyfat
analysis, turning any smartphone camera into a reliable body composition tracker with an
average variance of 1.1%. By eliminating the erratic swings of smart scales and the physical
barriers of imaging clinics, this technology provides the ultimate tool for scalable, accurate,
and digital-first body fat management.

For more information or inquiries please contact us at support@PoseScore.com.

Regulatory & Use Disclaimer
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Please Note: The body composition technology described in this document is an Al-driven
estimation tool designed exclusively for fitness, wellness, and informational tracking
purposes. This software is not intended to provide a medical diagnosis, treat any health
condition, or act as a substitute for professional medical advice. It does not diagnose
metabolic diseases, bone density anomalies (such as osteopenia or osteoporosis), or visceral
fat pathologies. Users should always consult a qualified healthcare provider for clinical
medical assessments.
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