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Health surveillance of deployed military
personnel occasionally leads to unexpected
findings
Alexander C McFarlane

Abstract

Post-traumatic stress disorder (PTSD) can be caused by life threatening illness, such as cancer and coronary events.
The study by Forbes et al. made the unexpected finding that military personnel evacuation with medical illness
have similar rates of PTSD to those evacuated with combat injuries. It may be that the illness acts as a nonspecific
stressor that interacts with combat exposures to increase the risk of PTSD. Conversely, the inflammatory
consequence of systemic illness may augment the effects to traumatic stress and facilitate the immunological
abnormalities that are now being associated with PTSD and depression. The impact of the stress on cytokine
systems and their role in the onset of PTSD demands further investigation. Military personnel evacuated due to
physical illness require similar screening and monitoring for the risk of PTSD to those injured who are already
known to be at high risk.
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Background
Health surveillance of deployed military personnel yields
a wealth of information, occasionally revealing findings
that were not anticipated. The high rates of post-trau-
matic stress disorder (PTSD) found by Forbes et al. [1]
in personnel medically evacuated from Iran and Afgha-
nistan while on deployment is surprising. Those military
personnel who were medically ill had similar rates of
PTSD as those evacuated for injuries sustained in com-
bat. Little information is provided about these illnesses,
with the most common being a gastrointestinal disorder
(45.7%), limiting the conclusions that can be reached.
However, there has been a debate in the literature about
the extent to which physical illnesses can act as the
stressor leading to the onset of PTSD, such as with car-
diac disease and cancer [2,3]. The results of this study
cast interesting new light on this question about the
interrelationship between PTSD and illness in a setting
where there are already high levels of exposure to trau-
matic stress.

Stress, inflammation and psychiatric disorders
This paper does not address the question as to whether
the increased rate of PTSD arose as a consequence of the
sense of perceived threat from these illnesses or whether
the PTSD arose from the combat exposures that these
individuals had suffered prior to becoming medically ill.
The medically ill group was over-represented in those who
had significant traumatic deployment exposures. One pos-
sible mechanism to explain this increased rate could be
that the individual reactions to that deployment experi-
ence has been modified by the subsequent sense of vulner-
ability associated with the physical illness that led to them
being deployed home. In essence, an individual who
becomes physically unwell is less resilient psychologically
in the aftermath of combat exposures.
An alternative explanation may be that the individuals

who are systemically unwell are more at risk of PTSD due
to the biological activation of inflammatory and other neu-
robiological systems that underpin the neurobiological
dysregulation associated with PTSD [4,5]. For example,
increased cytokines have been observed in PTSD and
inflammation is increasingly being considered as an aetio-
logical mechanism in psychiatric diseases [6].Correspondence: alexander.mcfarlane@adelaide.edu.au
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These increased rates of disorder are not limited to
PTSD but are also observed for other common mental
disorders, and argue that the underlying process is likely
to be a shared vulnerability to all disorders. This con-
ceptual framework is consistent with the model of allo-
static load, which argues that a range of disorders are
associated with dysregulation of a series of homeostatic
mechanisms and that this represents a common vulner-
ability to both physical and mental disorders [7]. Physi-
cal and psychological stress activate similar systems that
increase the risk of a range of disorders [8].
A further possibility is that PTSD and psychological dis-

tress were risk factors for gastrointestinal disorders and
the other illnesses that led to their medical evacuation.
While PTSD and depression are risk factors for cardiovas-
cular events [9], an intriguing possibility is that those with
these disorders were also at greater risk of other disorders
as a consequence of changed immune reactivity.
The increased rates of PTSD in those with physical inju-

ries are consistent with the published literature. However,
the same inflammatory mechanisms may contribute to the
outcome of this group where the consequences of pain
and the physiological load associated with injury play a
role in the onset and course of PTSD.
Finally, it is important to state that the mean time

elapsed since deployment was 2.0 years (IQR 0.8 to 4.5
years). The individuals who are unwell at the time of the
study may not reflect those who had been significantly
symptomatic at an earlier time. As populations are fol-
lowed after injury, evidence shows that there is a group
who has coped well in the immediate aftermath of the
injury but progressively developed an increase of symp-
toms leading to delayed onset PTSD. Sensitisation and
kindling play a critical role in the aftermath of the expo-
sure to traumatic events [10]. Individuals who have sus-
tained either a physical injury or illness may be at
particular risk of this trajectory because of their likely
comorbidities.

Conclusions
In the military setting, those who are medically evacu-
ated either because of illness or injury are readily identi-
fiable and hence, being populations at risk, should be
systematically followed in clinical settings as a group at
significant risk of comorbid psychiatric injury. Simple
strategies can be put in place for screening in medical
environments where they require ongoing care if the
risk is anticipated. In these settings, PTSD frequently
goes undetected despite the significant benefits that can
be gained by effective treatment as demonstrated in a
screened population who attended emergency depart-
ments after the London terrorist bombings [11].
Past wars have provided information on the marked

attrition of military manpower due to losses from

infectious disease, climate extremes and not just battle
injuries. These have led to the origins of military medi-
cine. Military psychiatry emerged to curtail manpower
losses from mental disorders. Ironically, this study high-
lights that those who suffer from combat stress are not
the only group who deserve the attention of the psychia-
trist in the longer term. Those who become physically ill
are also clearly a group at risk.

Abbreviations
IQR: interquartile range; PTSD: Post-traumatic stress disorder.

Acknowledgements
None.

Authors’ information
AC McFarlane is currently the Head of the University of Adelaide Centre for
Traumatic Stress Studies and also the Senior Adviser in Psychiatry to the
Australian Defence Force and the Australian Centre for Posttraumatic Mental
Health. He is an international expert in the field of PTSD and the impact of
disasters.

Competing interests
I am a member of the specialist reserves of the RAAF. I have received
funding from the Australian Defence Force to conduct the 2010 ADF Mental
Health Prevalence and Wellbeing Study and studies of Australian Veterans of
the Middle East Area of Operations. I have not been directed in anyway, but
the Australian Defence Force has influenced the content of this
commentary.

Received: 20 August 2012 Accepted: 24 October 2012
Published: 24 October 2012

References
1. Forbes HJ, Jones N, Woodhead C, Greenberg N, Harrison K, White S,

Wessely S, Fear NT: What are the effects of having an illness or injury
whilst deployed on post deployment mental health? A population
based record linkage study of UK Army personnel who have served in
Iraq or Afghanistan. BMC Psychiatry 2012, 12:178.

2. Kangas M, Henry JL, Bryant RA: Posttraumatic stress disorder following
cancer. A conceptual and empirical review. Clin Psychol Rev 2002,
22:499-524.

3. Shemesh E, Yehuda R, Milo O, Dinur I, Rudnick A, Vered Z, Cotter G:
Posttraumatic stress, nonadherence, and adverse outcome in survivors
of a myocardial infarction. Psychosom Med 2004, 66:521-526.

4. Baker DG, Nievergelt CM, O’Connor DT: Biomarkers of PTSD: neuropeptides
and immune signaling. Neuropharmacology 2012, 62:663-673.

5. Bob P, Raboch J, Maes M, Susta M, Pavlat J, Jasova D, Vevera J, Uhrova J,
Benakova H, Zima T: Depression, traumatic stress and interleukin-6. J
Affect Disord 2010, 120:231-234.

6. Loftis JM, Huckans M, Morasco BJ: Neuroimmune mechanisms of
cytokine-induced depression: current theories and novel treatment
strategies. Neurobiol Dis 2010, 37:519-533.

7. McEwen BS, Gianaros PJ: Central role of the brain in stress and
adaptation: links to socioeconomic status, health, and disease. Ann N Y
Acad Sci 2010, 1186:190-222.

8. Dunn AJ: Effects of cytokines and infections on brain neurochemistry.
Clin Neurosci Res 2006, 6:52-68.

9. Kubzansky LD, Koenen KC, Spiro A, Vokonas PS, Sparrow D: Prospective
study of posttraumatic stress disorder symptoms and coronary heart
disease in the Normative Aging Study. Arch Gen Psychiatry 2007,
64:109-116.

10. McFarlane AC: The long-term costs of traumatic stress: intertwined
physical and psychological consequences. World Psychiatry 2010, 9:3-10.

11. Brewin CR, Fuchkan N, Huntley Z, Scragg P: Diagnostic accuracy of the
Trauma Screening Questionnaire after the 2005 London bombings. J
Trauma Stress 2010, 23:393-398.

McFarlane BMC Medicine 2012, 10:126
http://www.biomedcentral.com/1741-7015/10/126

Page 2 of 3

http://www.ncbi.nlm.nih.gov/pubmed/23095133?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23095133?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23095133?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23095133?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12094509?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12094509?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15272097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15272097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21392516?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21392516?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19359044?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19944762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19944762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19944762?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20201874?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20201874?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18079991?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17199060?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17199060?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17199060?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20148146?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20148146?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20564372?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20564372?dopt=Abstract


Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1741-7015/10/126/prepub

doi:10.1186/1741-7015-10-126
Cite this article as: McFarlane: Health surveillance of deployed military
personnel occasionally leads to unexpected findings. BMC Medicine 2012
10:126.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

McFarlane BMC Medicine 2012, 10:126
http://www.biomedcentral.com/1741-7015/10/126

Page 3 of 3

http://www.biomedcentral.com/1741-7015/10/126/prepub

	Abstract
	Background
	Stress, inflammation and psychiatric disorders

	Conclusions
	Acknowledgements
	Authors' information
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /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 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 /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


