
Phoenix 
 
Styku has invented a new, more accurate body fat estimate using data from DEXA devices that 
we call Phoenix. DEXA is the new standard in body composition; it's a device that uses low-level 
x-rays to estimate body fat, bone density, and other values. We've developed Phoenix in 
cooperation with several academic institutions, using data from DEXA machines. 
 
DEXA creates more accurate estimates of body fat that are higher than other common 
methods. Calipers, and hydrostatic weighing (the "dunk tank"), for example, will produce lower 
body fat % values than DEXA. As a result, your DEXA-driven Styku body fat values will also 
appear higher than those from other body measurement devices. This is normal, and you can 
trust that Styku's values are accurate. For more information on Styku's methods, see our 
validation work at https://www.styku.com/research. 
 
The American Council on Exercise (ACE) Scale is Outdated 
 
The ACE body fat ranking is a popular scale in the fitness industry. However, the ACE ranking is 
based on caliper measurements, using equations which are in turn based on hydrostatic 
weighing. Research has shown that both of these methods greatly <i>underestimate</i> body 
fat. 
 
Since Styku's Phoenix prediction models are driven by DEXA data, not calipers, using the ACE 
scale would grossly overestimate your risks for obesity and put your results into an incorrect 
ranking. For example, a normal healthy body fat % in the ACE scale for a women is 14-24%. But 
on a DEXA, a normal heathly women can have a body fat % as high as 35% - "obese" on the ACE 
scale. 
 
Clearly, we had to find a scale that better communicates to customers their health ranking and 
risks. We researched ranking scales used by DEXA devices, and discovered that the Mayo Clinic 
has developed a scale that we believe is much more appropriate for the wellness industry and 
club members. We've used a version of that scale in the Styku system. 
 
Mayo Clinic, NHANES, and WHO Studies 
 
Several globally recognized research institutions have made the connection between high body 
fat % and risk of obesity-related disease and mortality. Using the information from these 
studies, we can better classify whether someone is "at-risk" for disease based on a certain body 
fat %, and we've developed a scale that is much more appropriate for the fitness industry than 
the ACE scale that we call the Styku Body Fat (SBF) Scale. We've listed the references for these 
studies at the end of this document. 
 
Why Is My Body Fat % So High? 
 



There is a lot of misinformation in the fitness industry around body fat. Calipers and other 
devices are based on results from hydrostatic weighing, but the dunk tank has been shown in 
research literature to underestimage body fat % by at least 3-6%, which is why many academic, 
health, and wellness institutions have moved away from it and toward DEXA as the new gold 
standard. Why is that? The answer lies in something that experts in the field call "The Density 
Assumption". 
 
The Density Assumption in Hydrostatic Weighing 
 
Hydrostatic weighing uses the the volume of water your body displaces when submerged 
(which it measures directly), the density of your fat mass, and the density of your fat-free mass 
to determine your body fat percentage. The problem with this method is that it assumes the 
density of your fat-free mass to be the same for everyone. We now know, through better 
imaging devices (such as MRI and DEXA), that muscle and bone density varies quite a bit across 
people of different shapes and sizes, and these differences strongly influence the equations 
used to calculate body density. For example: 
 
Athletes typically have denser bones and muscles than non-athletes, and their measurements 
often underestimate body fat %. 
Elderly people - especially those with osteoporosis - may have a body fat % that is 
overestimated due to these body density assumptions. 
To date, there are no specific equations to correctly estimate body fat % for these population 
groups in hydrostatic weighing. 
An additional variable to consider when looking at the accuracy of hydrostatic weighing is 
residual lung volume. Few people can completely exhale prior to going underwater; it's a 
hardwired, mammalian reflex not to do so. This residual air floats, of course, which changes the 
amount of water displaced and adds yet another source of calculation error. 
 
Calipers and Bioelectrical Impedence Analysis (BIA) 
 
Hydrostatic (or underwater) weighing does not actually measure fat. It predicts fat using the 
body density equation. Since the assumptions made around the density of bone and muscle are 
incorrect, this method tends to underestimate body fat percentages. However, since this 
method was considered the gold standard for so long, other popular and cheaper devices on 
the market, such as calipers (and later on devices that use Bioelectrical Impedance (BIA)), 
delivered body fat values using algorithms based on this outdated method, resulting in 
understimated body fat percentages. 
 
This has created a ton of confusion in the fitness industry! Members and staff often question 
why there's such a wide variance between their DEXA results (which are generally much higher) 
and past measurements from, for instance, underwater weighing, calipers, or BIA devices. It's 
up to us to explain how changes to our understanding of body composition and how to 
measure it require us to reset expectations about what our body fat % actually is. It's not that 



DEXA body fat % is high, it's that it's closer to being correct - and your old assumption about 
your body fat % is incorrect, because it's using outdated and inaccurate information. 
 
DEXA - The New Gold Standard 
 
At Styku, we've found that our anthropometrics (a fancy word for the circumferences, areas, 
and volumes of the body's surface) are very well correlated with DEXA values. We've created 
the Phoenix body fat prediction model to provide accurate body fat estimates that are well 
validated by today's standards. As a result, you'll find your body fat % to be higher on our 
device than any other device you try that isn't based on DEXA. 
 
Although it may take some time for the fitness industry to adopt this new formulation (we 
expect some push back from athletes who think they are in single digits in body fat %), we're 
committed to being accurate and honest with customers over anything else, and we stand by 
these results. To learn more about our approach, please visit https://www.styku.com/research 
to learn more. 
 
It's About the Delta 
 
A delta is a number that represents the amount of change between measurements taken at 
different times. We encourage you to focus on how these values, like body fat % and 
circumferences, are changing over time. Because Styku consistent and provides repeatable 
measurements with good precision, you can expect to track change and progress over time 
reliably with Styku. Prove it to yourself by scanning yourself three times back to back, and you'll 
find your measurements agree with each other quite well. 
 
In the end, no person is represented by a number. What matters most is measuring change; or 
measuring a delta. Regardless of the device you use or trust, so long as it's consistent and well 
validated, the delta you measure should be similar. 
 
References: 
 
Oreopoulos A, Ezekowitz JA, McAlister FA, et al. Association between direct measures of body 
composition and prognostic factors in chronic heart failure. Mayo Clin Proc. 2010;85(7):609-
617[PMC free article] [PubMed] 
 
Lavie CJ, Milani RV, Ventura HO, Romero-Corral A. Body composition and heart failure 
prevalence and prognosis: getting to the fat of the matter in the "obesity paradox" [editorial]. 
Mayo Clin Proc.2010;85(7):605-608 
 
Snitker S. Use of body fatness cutoff points [letter to the editor]. Mayo Clin Proc. 
2010;85(11):1057 
 



World Health Organization (WHO) Physical status: the use and interpretation of 
anthropometry: report of a WHO expert committee. World Health Organ Tech Rep Ser. 
1995;854:1-452 
 
Lavie CJ, Milani RV, Artham SM, Dharmendrakumar PA, Ventura HO. The obesity paradox, 
weight loss, and coronary disease. Am J Med. 2009;122(12):1106-1114 
 
Lavie CJ, Milani RV, Ventura HO, De Schutter A, Romero-Corral A. Use of body fatness cutoff 
points [letter reply]. Mayo Clin Proc. 2010;85(11):1057-1058 
 
Romero-Corral A, Somers VK, Sierra-Johnson J, et al. Accuracy of body mass index in diagnosing 
obesity in the adult general population. Int J Obes (Lond). 2008;32(6):959-966 
 
Romero-Corral A, Somers VK, Sierra-Johnson J, et al. Diagnostic performance of body mass 
index to detect obesity in patients with coronary artery disease. Eur Heart J. 2007;28(17):2087-
2093 
 
AACE/ACE Obesity Task Force AACE/ACE position statement on the prevention, diagnosis, and 
treatment of obesity. Endocr Pract. 1998;4(5):297-350 
 
Grundy SM. Obesity, metabolic syndrome, and cardiovascular disease. J Clin Endocrinol Metab. 
2004;89(6):2595-2600 = 
 
World Health Organization (WHO) Obesity: preventing and managing the global epidemic: 
report of a WHO consultation. World Health Organ Tech Rep Ser. 2000;894:i-xii, 1-253 
 
Gallagher D, Heymsfield SB, Heco M, Jebb SA, Murgatroyd PR, Sakamoto Y. Healthy percentage 
body fat ranges: an approach for developing guidelines based on body mass index. Am J Clin 
Nutr. 2000;72(3):694-701 
 
Jackson AS, Stanforth PR, Gagnon J, et al. The effect of sex, age and race on estimating 
percentage body fat from body mass index: The Heritage Family Study. Int J Obes Relat Metab 
Disord. 2002;26:789-796 
 
WHO Expert Consultation Appropriate body-mass index for Asian populations and its 
implications for policy and intervention strategies. Lancet. 2004;363:157-163 
 
Romero-Corral A, Somers VK, Sierra-Johnson J, et al. Normal weight obesity: a risk factor for 
cardiometabolic dysregulation and cardiovascular mortality. Eur Heart J. 2010;31(6):737-746 
 


