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Background: DDT is the gold standard to quantify mammalian TBW. TBW
can be used either to derive body composition directly or as one of the
measures in the 4‐compartment model. Since water is the largest body
mass compartment, inaccurate TBW measure can lead to drastically
inaccurate body composition estimates. TBW can be directly measures
from either saliva, urine, or blood samples using deuterium dilution
techniques and analyzed using either Isotope Ratio Spectroscopy (IRMS) or
Fourier Transform Infrared Spectroscopy (FTIR), or indirectly estimated
using bioimpedance (BIA). There can also be variations in the accuracy
related to the laboratory. The accuracy and precision of these different
combinations has not been carefully studied in decades. In this study, we
investigate how accurate and precise multiple labs are in producing the
same result of TBW using different sample types, analysis methods,
acquisition methods and laboratory.
Objective: To identify how accuracy in TBW measures varies with respect
to common variations in clinical protocol in an athlete population.
Methods: Three laboratories were given duplicate urine and saliva
samples for all participants with the identity of each sample masked. The
demographic descriptors, sports and ethnicity of the participants can be
found in Table 1 & 2. Two labs analyzed the samples using an IRMS. The
third lab used FTIR. Three separate BIA were used to estimate TBW as well.
Analysis: Standard linear regression with intercept was used to compare
all DDT TBW measures and we report the slope, intercept, RSME, R2
between each combination. Using Saliva IRMS as the criterion, we
compared DDT to the BIA TBW estimates using the same approach.
Results: The test‐retest precision for all combinations is shown in Table 3.
In general, the IRMS measures were more precise than the FTIR, similar to
previous studies1, 2. The lowest precision error came from Lab 2 Saliva of
(R2=0.99, CV=0.385, RMSE=0.16)The Inbody precision error was
exceptionally low compared to the other BIA methods. The plots (bottom
right) and results (top left) of the linear regression comparisons is shown
in Figures 1 and 2. The best agreement between the criterion TBW
measure and BIA as again Inbody BIA with R2=0.91, RMSE=3.0). Further,
sample type made more difference than laboratory or analysis method.
Conclusion: Under interrogation between labs, sample types, and
technologies, all estimates were highly correlated but differences were
statistically significant. What to do? End the end, you have to pick a
criterion. We picked saliva due to repeatability and historical reasons.
Further agreement on the criterion and a means to test facilities is needed.
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