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INTRODUCTION
DAN’s Project Dive Exploration (PDE) collects data 
regarding demographics, diving experience, recorded 
depth-time profiles, and reported problems. 
We report human factors associated with out-of-air, 
buoyancy trouble, and rapid ascent (>60 fsw/min).

METHODS
From 1991-2004, PDE collected 56,205 dives by 
5,374 divers. Rates of ascent to the surface were 
calculated from recorded profiles. 
Human factors were tested by logistic regression for 
association (p<0.05) with out-of-air, buoyancy trouble, 
and rapid ascent. 

DISCUSSION
Rapid ascent was reported much less often than it 
was recorded, but recorded rapid ascent was, 
nonetheless, rarer than might be expected. 
Running out of air was associated with older 
females whilst rapid ascents were associated with 
younger males. Why age and gender are 
associated with these problems remains unclear. 

CONCLUSIONS
Out-of-air, buoyancy trouble, and rapid ascent were 
associated with age, gender, inexperience, and low 
certification. Table 1. Anthropometry and diving experience *Denotes significantly different from the remaining dataset

RESULTS

Recorded dive profiles indicated 215 divers 
(0.043%) made at least one rapid ascent, only 
39 of which (18%) were self-reported. 

Out-of-air was significantly associated with:
older divers (p<0.01), 
female gender (p<0.01), and
lower certification (p=0.03). 

Buoyancy trouble was associated with:
female gender (p<0.01), 
number of reported medical conditions (p=0.01), 
and
low number of dives during last five years (p=0.04).

Reported rapid ascent was associated with:
younger divers (p<0.01) and 
higher certification (p<0.01). 

Recording a ascent faster than 60 fsw/min for at 
least 20 fsw was associated with:

younger divers (p<0.01) and 
higher certification (p=0.01).

LIMITATIONS
Only 40% of the sample supplied complete data 
for anthropometry and diving experience. 

186 (288)252* (644)196 (159)127* (143)110 (80)Dives 5 years (SD)
42.1 (63.6)47.7 (75.2)42.7 (29.9)29.0* (29.9)28.4 (28.4)Dives last year (SD)
1.1 (1.2)0.9 (1.2)1.1 (1.1)1.5* (1.4)1.4 (1.5)Med Conditions (SD)

26.1 (4.3)25.3 (3.4)25.8 (4.2)26.6 (4.9)25.6 (4.9)BMI (SD)
42.7 (11.1)38.3* (9.9)39.0* (9.6)42.8 (11.4)47.4* (12.9)Age in years (SD)
1408 (69)60* (80)134* (76)52* (50)12* (38)Number male (%)

Overall
(n=2032)

Recorded rapid 
ascent
(n=75)

Reporting a rapid 
ascent
(n=177)

Buoyancy 
problem 
(n=103)

Running out of 
air 

(n=32)

Overall, running out of air was reported by 72 
divers (0.014%), buoyancy trouble by 266 divers 
(0.053%), and rapid ascent by 251 divers (0.050%). 
Of 5,041 recreational divers, complete data was 
obtained for 2032 (40%), as presented in Table 1.

2032 (100)..75 (100).134 (100)103 (100).32 (100)…Total
689 (34).35 (47)*...79 (45)*29 (28)6 (19)*Specialty or higher 

1090 (54)…26 (35)*.93 (53)57 (55)17 (53)…Advanced Open Water
253 (12)..14 (19)*…5 (3)*17 (17)9 (28)* Student/Basic O/W 

Overall

n (%)

Rapid ascent 
recorded

n (%)

Reporting a 
rapid ascent

n (%)

Buoyancy 
problem 

n (%)

Running out 
of air 

n (%)..

Table 2. Certification level by dive problem *Denotes significantly different from the remaining dataset

Figure 2. Rate of ascent by age, when >60 ft/min

Figure 1. Certification level by dive problem

0

10

20

30

40

50

60

Basic Advanced Specialty +

Pe
rc

en
t o

f S
am

pl
e

Run out of Air Buoyancy Problem Rapid Ascent

60

80

100

120

140

160

180

200

15 20 25 30 35 40 45 50 55 60 65 70
Age (years)

A
sc

en
t R

at
e 

(fe
et

/m
in

)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


