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both absolute agreement and linearly weighted 

kappa statistic. O'Dive data was analyzed using the 

manufacturer's proprietary 0-4 grading, then bina

rized and compared to the Vivid Q for sensitivity 

and specificity to the presence ofVGE. 

Results 

The percent absolute agreement between the EB 

grades of the Vivid Q and Butterfly iQ was 73.3%. 

The kappa value for the Vivid Q and Butterfly iQ 

was 0.53 ± 0.15. After binarization, the Butterfly iQ 

sensitivity and specificity to VGE presence, as 

compared to the Vivid Q, were 73.0% and 90.8%, 

respectively, and those of the O'Dive were 26.5% 

and 98.4%. 

Summary/Conclusions 

There is only moderate agreement between the 

VGE grades of the Butterfly iQ compared to the 

Vivid Q, which may be due to lower-quality 

acquisitions with the Butterfly iQ in the field. 

Nevertheless, both specificity and sensitivity to 

VGE presence remain high with the Butterfly iQ 

compared to the Vivid Q, whereas sensitivity was 

significantly lower with the O'Dive. 
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Dive Profile EANx32 
D'(~mj/ mins 6 hr 12 hr 18 hr 2 4  hr 

40(12) / 60 2:54 4:15 4:51 5:21 

4 0(12) /120 3:41 5:47 7:12 8:15 

60(18} / 20 2:05 2:42 3:01 3:14 

60(18) / 40 3:07 4:11 4:55 5:25 

60(18) / 55 3:21 4:57 5:57 6:40 

100(3 0) / 20 2:46 3:49 4:24 4:48 
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Introduction/Background 

Current guidelines for pre-flight surface intervals 

(PFSI) of 12-18 hours represent a delay if urgent 

medevac is required. This study seeks to investi

gate the potential use of enriched air mixtures and 

oxygen to decrease PFSI. 

Materials and Methods 

Simulated dive profiles assumed a descent rate 

of 30 meters/minute and an ascent rate of 10 

meters/minute. Dive times included descent plus 

time at maximum depth. Six single dive profiles 

were selected, at three popular recreational diver 

certification depths: three profiles at or near the 

no-decompression time limits for those depths, 

and three with shorter times. Inert gas pressures at 

the end of the dives and at six, 12, 18 and 24 hours 

breathing air post-dive were estimated for ZH-L 16B 

compartments using the R package 'scuba:Then, 

still assuming the dives were made on air, surface 

interval times were estimated to reach equiva-

lent (or less) pressures while breathing EANx32, 

EANx36, or 100% oxygen. 

Results 

Oxygen-rich gases accelerated removal of inert 

gas, at least halving the six-hour times with 

EANx32 (mean 2:59 vs 6:00 hours), and reducing 

the 24-hour PFSI across all tested dives to a mean 

of 1 :07 hours with 100% 02 (Table 1 ). 

Table 1. Pre-flight surface interval (hr:mins) required 

while breathing either EANx32, EANx36 or 02 

before reaching equivalent tissue pressures as either 

6, 12, 18 or 24 hours breathing normobaric air. 

EANx36 1 00% Oxygen 

12 hr 18 hr 24 hr 6 hr 12 hr 18 hr 24 hr 

3:2 0 3:5 4 4:15 0:45 0:55 0:59' 1:02 

4:5 5  6:00 6:45 1:11 1:31 1:42 1:48 

2:09 2:22 2:30 0:28 0:31 0:33 0:33 

3:29 2:58 4:19 0:48 0:56 1:00 1:03 

4:09 4:53 5:23 1:0 0 1:12 1:19 1:22 

3:06 3:31 3:47 0:43 050 0:53 0:.54 
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Summary/Conclusions 

The estimated PFSI from breathing EANx36 de

creased to a mean of 42% the equivalent of six 

hours breathing air, and to a mean of 19% the 

equivalent time for 24 hours of post-dive breathing 

air. There was some variance with respect to the 

dive profile, with longer profiles showing less 

improvement due to greater saturation in slower 

tissues. This study presents PFSI time estimates 

for breathing various gases to reach equivalent 

estimated compartment pressures after six to 

24 hours of breathing normobaric air. These esti

mated times do not take into account physiological 

factors such oxygen-induced vasoconstriction, 

exercise, hydration, and other factors; the results 

will need confirmation by actual human trial(s) 

before practical adoption. 
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Introduction/Background 

Undersea biomedical research is a unique and 

specialized research field. Attracting and retaining 

a diverse pool of scientists and researchers is a 

priority to keep up with technological advances 

and increase cross-disciplinary translation of basic 

discoveries. 
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Materials and Methods 

This pipeline need and accompanying threat of 

expertise loss has been documented in the research 

and defense communities in both the United 

States and abroad for some time. We review key 

discussions to date and summarize major themes. 

Results 

In 1994 the yearly U.S. National Defense Autho

rization Act stated that "erosion of the undersea 

medicine community (of the Navy) and the 

universities that support the program may be 

accelerating:' In 2002 and as part of an initiative 

that helped establish Undersea Medicine as a 

National Naval Program, the UHMS evaluated 

Naval research needs and program development. 

It estimated that the number of investigators had 

dropped from 299 in 1980 to 58 in 2000 in the 

United States, with a similar trend worldwide. 

The age distribution of experienced investiga-tors 

active in 2001- defined as having more than five 

years' research experience - was also heavily 

skewed toward retirement age, with only two 

investigators younger than 40 years of age. The 

report noted that retaining trained investigators is 

a challenge, with many stopping their work in the 

field in their 20s and 30s. In 2009, the international 

"100 years from Haldane workshop" laid out similar 

sustained concerns. It included a presentation 

on International Cooperation in Diving Research 

noting "more importantly, none of these [existing] 

meetings encourage young scientists to pursue a 

career in undersea medicine research:' 

Summary/Conclusions 

Recruitment of new scientists is a priority that 

could be met by provision of summer opportunities 

for high school and undergraduate students and 

mechanisms to allow them to attend UHMS and 

Navy scientific meetings, as well as increased 

funding for doctoral and postdoctoral students 

and young investigators. We propose as a first step 

to update the census of current investigators to 

reflect the current landscape in 2022. The UHMS is 

well positioned to assist in this endeavor and help 

develop tailored STEM initiatives to address some 

of these issues. 


