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Abstract

In recent decades, numerous studies have compared
survival according to gender of patients admitted to
general hospitals and particularly to intensive care
units. In a previous issue of Critical Care, Schoeneberg
and colleagues presented the results of a German
observational study on a sample from a 10 year
registry in a Level 1 trauma center. The conclusion is
that there is a trend towards a higher mortality in
women than in men.
women in most of the analyzed subgroups, when potential
Epidemiological studies provide insight into certain fea-
tures of diseases that may be useful when developing
preventative or treatment strategies. Not only trauma
but many other diseases have been studied, comparing
and analyzing the different course in men and women,
giving rise to various hypotheses. In a previous issue of
Critical Care, Schoeneberg and colleagues [1] report
their results of a study comparing outcome according to
gender of severe trauma patients admitted to a Level 1
trauma center in Germany.
Firstly, we should appreciate that the prevalence of dif-

ferent injury mechanisms can be different in males and
females, with a higher frequency of stab and traffic acci-
dent injuries in males. The injury pattern is different
according to gender since most injuries occur in envi-
ronments and circumstances that show differences in
behavior between men and women, such as leisure,
workplace or the use of motor vehicles [2]. Also, as ex-
pected, differences in mortality between men and
women become smaller when only patients with very
high Injury Severity Scores are considered, as mortality
is usually inevitable in these extremely serious injuries.
Schoeneberg and colleagues [1] have conducted

numerous comparisons, increasing the likelihood that
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some of them show a statistically significant result. In
particular, absolute volumes of fluid replacement admin-
istered are lower in women than in men, but women
usually have a lower body weight, so that the volume
administered per body weight may not be different.
Hemoglobin concentration at admission is also lower
in women than men, although this may not reflect a
more severe hemorrhage but a lower baseline value
(hemoglobin concentration is typically lower in healthy
women than men, mainly in childbearing age). Although
the analysis shows a trend towards a higher mortality in

confounders are adjusted for, such as age or Abbreviated
Injury Scale, these differences are no longer statistically
significant.
Gender comparisons in general populations of critic-

ally ill patients have come to divergent conclusions, but
improved survival in women probably predominates
[3,4]. These observations have led to numerous hypoth-
eses, usually around hormonal differences or immune
issues [5,6]. In the case of multiple trauma patients,
similar studies have been performed but most have con-
cluded that overall mortality is not influenced by gender
[7,8]. These studies are usually single-institution studies,
so conclusions cannot be drawn about population geno-
typic differences that may lead to different results de-
pending, for example, on race.
In an attempt to find a practical reason for the observed

differences, animal studies have been conducted and sug-
gest that female sex hormones can be neuroprotective. In
fact, several studies document improved neuronal survival
with administration of estrogen or progesterone to males
or ovariectomized females [9,10]. However, exogenous
administration of sex hormones may not replicate the
natural effects - and assumed benefits - of the menstrual
cycle.
One cannot conclude that there is definitely higher

mortality in injured women than men, although there is
such a tendency. Other factors may mitigate the influ-
ence of gender in trauma.
ed Central Ltd. The licensee has exclusive rights to distribute this article, in any
ion. After this time, the article is available under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly cited.

mailto:albertohmed@hotmail.com
http://creativecommons.org/licenses/by/4.0
http://ccforum.com/content/18/1/114


Hernández-Tejedor et al. Critical Care Page 2 of 22014, 18:114
http://ccforum.com/content/18/1/114
Competing interests
The authors declare that they have no competing interests.

Author details
1Unidad de Cuidados Críticos, Hospital Universitario Fundación Alcorcón, C/.
Budapest, 1, 28922 Alcorcón (Madrid), Spain. 2Unidad de Cuidados Intensivos,
Hospital Universitario, 12 de Octubre Av, Córdoba s/n. 28041 Madrid, Spain.

Published:

References
1. Schoeneberg C, Kauther MD, Hussmann B, Keitel J, Schmitz D, Lendemans S:

Gender-specific differences in severely injured patients between 2002 and
2011: data analysis with matched-pair analysis. Crit Care 2013, 17:R277.

2. Hernández-Tejedor A, García-Fuentes C, Toral-Vázquez D, Chico-Fernández
M, Alted-López E: Differences in injury mechanism and pattern, severity
and outcome of multiple trauma patients depending on gender.
Med Intensiva 2008, 32:337–341.

3. Gordon HS, Rosenthal GE: The relationship of gender and in-hospital
death: increased risk of death in men. Med Care 1999, 37:318–324.

4. Kollef MH, O’Brien JD, Silver P: The impact of gender on outcome from
mechanical ventilation. Chest 1997, 111:434–441.

5. Angele MK, Ayala A, Monfils BA, Cioffi WG, Bland KI, Chaudry IH:
Testosterone and/or low estradiol: normally required but harmful
immunologically for males after trauma-hemorrhage. J Trauma 1998,
44:78–85.

6. Roof RL, Hall ED: Gender differences in acute CNS trauma and stroke:
neuroprotective effects of estrogen and progesterone. J Neurotrauma
2000, 17:367–388.

7. Rappold JF, Coimbra R, Hoyt DB, Potenza BM, Fortlage D, Holbrook T:
Female gender does not protect blunt trauma patients from
complications and mortality. J Trauma 2002, 53:436–441.

8. Mostafa G, Huynh T, Sing RF, Miles WS, Norton HJ, Thomason MH:
Gender-related outcomes in trauma. J Trauma 2002, 53:430–435.

9. Shear DA, Galani R, Hoffman SW, Stein DG: Progesterone protects against
necrotic damage and behavioral abnormalities caused by traumatic
brain injury. Exp Neurol 2002, 178:59–67.

10. Suzuki T, Bramlett HM, Ruenes G, Dietrich WD: The effects of early
post-traumatic hyperthermia in female and ovariectomized rats.
J Neurotrauma 2004, 21:842–853.

Cite this article as: Hernández-Tejedor et al.: Do men perform better
than women in trauma? Critical Care

27 Feb 2014

10.1186/cc13748

2014, 18:114

http://ccforum.com/content/18/1/114

	Abstract
	Competing interests
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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 [595.440 793.440]
>> setpagedevice


