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opment will require a new generation of cohort studies
that have the scope to enquire about socially sensitive
issues, and yet ensure the trust and security of participants.
There will also be a need for new measurement methods
and new collaborations across disciplines. The pay-offs in
making the right policy choices to safeguard young people
during a vulnerable life phase will go well beyond the
immediate questions about internet pornography.

Competing interests: No relevant disclosures.

Provenance: Commissioned; externally peer reviewed.

1 Australian Bureau of Statistics. Australian social trends June 2011: children of 
the digital revolution. Canberra: ABS, 2011. (ABS Cat. No. 41102.0.) http://
www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/
4102.0Main+Features60Jun+2011 (accessed May 2012).

2 Mårdh PA, Creatsas G, Guaschino S, et al. Correlation between an early sexual 
debut, and reproductive health and behavioral factors: a multinational 
European study. Eur J Contracept Reprod Health Care 2000; 5: 177-182.

3 Quinlivan JA, Tan LH, Steele A, Black K. Impact of demographic factors, early 
family relationships and depressive symptomatology in teenage pregnancy. 
Aust N Z J Psychiatry 2004; 38: 197-203.

4 Meier AM. Adolescent first sex and subsequent mental health. Am J Sociol 
2007; 112: 1811-1847.

5 Green L, Brady D, Ólafsson K, et al. Risks and safety for Australian children on 
the internet: full findings from the AU Kids Online survey of 9–16 year olds and 
their parents. Sydney: ARC Centre of Excellence for Creative Industries and 
Innovation, 2011. http://cultural-science.org/journal/index.php/
culturalscience/article/view/49/129 (accessed May 2012).

6 Sabina C, Wolak J, Finkelhor D. The nature and dynamics of internet 
pornography exposure for youth. Cyberpsychol Behav 2008; 11: 691-693.

7 Braun-Courville DK, Rojas M. Exposure to sexually explicit Web sites and 
adolescent sexual attitudes and behaviors. J Adolesc Health 2009; 45: 156-162.

8 Lo VH, Wei R. Exposure to internet pornography and Taiwanese adolescents’ 
sexual attitudes and behavior. J Broadcast Electron Media 2005; 49: 221-237.

9 Peter J, Valkenburg PM. Adolescents’ exposure to sexually explicit online material 
and recreational attitudes towards sex. J Communic 2006; 56: 639-660.

10 Malamuth NM, Addison T, Koss M. Pornography and sexual aggression: are 
there reliable effects and can we understand them? Annu Rev Sex Res 2000; 
11: 26-91.

11 Carroll JS, Padilla-Walker LM, Nelson LJ, et al. Generation XXX: pornography 
acceptance and use among emerging adults. J Adolesc Res 2008; 23: 6-30.

12 Albright JM. Sex in America online: an exploration of sex, marital status, and 
sexual identity in internet sex seeking and its impacts. J Sex Res 2008; 45: 
175-186.

13 Peter J, Valkenburg PM. The influence of sexually explicit internet material on 
sexual risk behavior: a comparison of adolescents and adults. J Health 
Commun 2011; 16: 750-765.

14 Brown JD, L’Engle KL. X-rated: sexual attitudes and behaviors associated with 
U.S. early adolescents’ exposure to sexually explicit media. Communic Res 
2009; 36: 129-151.

15 Ybarra ML, Mitchell KJ, Hamburger M, et al. X-rated material and perpetration 
of sexually aggressive behavior among children and adolescents: is there a 
link? Aggress Behav 2011; 37: 1-18.

16 Bleakley A, Hennessy M, Fishbein M, Jordan A. It works both ways: the 
relationship between exposure to sexual content in the media and adolescent 
sexual behavior. Media Psychol 2008; 11: 443-461.

17 Mitchell KJ, Finkelhor D, Wolak J. Risk factors for and impact of online sexual 
solicitation of youth. JAMA 2001; 285: 3011-3014.

18 Ybarra ML. Linkages between depressive symptomatology and internet 
harassment among young regular internet users. Cyberpsychol Behav 2004; 7: 
247-257.

19 Kirby D, Laris BA. Effective curriculum-based sex and STD/HIV education 
programs for adolescents. Child Dev Perspect 2009; 3: 21-29. ❏

Andrew H Kaye
MB BS, MD, FRACS,

Professor and Head,
Department of Surgery,1

and Director, Department
of Neurosurgery2

Paul McCrory
PhD, FRACP, FACSP,

Associate Professor and
Neurologist,3  and Adjunct

Associate Professor4

1 University of Melbourne,
Melbourne, VIC.

2 Royal Melbourne
Hospital, Melbourne, VIC.

3 Melbourne Brain Centre,
Florey Neurosciences

Institutes, Melbourne, VIC.

4 Australian Centre for
Research into Injury in Sport
and its Prevention, Monash
University, Melbourne, VIC.

andrew.kaye@
mh.org.au

doi: 10.5694/mja12.10539

Does football cause brain damage?
Available evidence suggests anecdotal media reports need to be assessed carefully

he critical issues in the clinical management of
sports concussion include confirming the diagno-
sis, excluding structural abnormality and determin-

ing when players can be safely returned to competition.
Despite the apparent simplicity of this process, the man-
agement of this one injury seems to provoke more debate
than all other sports injuries combined. Unfortunately, this
debate has largely been played out in the news media
rather than through scientific journals. Complex issues
have been oversimplified and distorted, causing significant
alarm over putative long-term risks and concern over how
an acute injury should be managed.

One source of anxiety is the phenomenon of chronic
traumatic encephalopathy (CTE). The concept of “subcon-
cussive” head injury has also evolved, with the concern
that the cumulative effect of these ill defined “injuries” can
lead to permanent structural brain injury.1,2 In this issue of
the Journal, Gilbert and Partridge argue for preventive
measures that in many cases have already been instituted.3

Tragic stories of athletes who have not been managed
appropriately or who have failed to fully disclose their
injury to team medical staff, with catastrophic outcomes,
are regularly aired in the media and have driven legislators
in the United States to propose regulatory measures that
restrict medical management of concussion in ways to
which no other medical condition is subject. In addition to

proposed congressional legislation, more than 40 US states
have considered or passed bills relating to the management
of sports concussion. In some states, mandatory preseason
cognitive testing and other paradigms are included. Ironic-
ally, this focus on media anecdote and government regula-
tion has occurred at a time when we know more than ever
about the science of concussion in sport.

Although CTE in American footballers and wrestlers has
been highlighted as a novel risk, scientific study into
chronic brain injury in athletes extends back almost a
century. What remains unclear is whether all athletes who
suffer recurrent concussive (or subconcussive) brain
impact are at risk of such sequelae, or whether a subset of
athletes, presumably with a genetic predisposition, are at
higher risk of CTE. A further, more likely, possibility is that
retired athletes may simply suffer from an incipient neuro-
logical illness (such as frontotemporal dementia) unrelated
to their sporting career.1,2

Mental health issues (such as depression) have also
been reported as a consequence of sports concussion,
occurring in 11% of retired footballers, with an association
with recurrent concussion.1,2,4 However, depression and
anxiety symptoms occur in 15%–60% of subjects after
traumatic brain injury from any cause and are also highly
prevalent in this age group in the absence of trauma.5
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In the minds of most readers, professional boxing would
represent the sine qua non of chronic brain injury.6 Inter-
estingly, amateur boxing has no strong association with
CTE.7 Studies of professional boxers suggest that a small
proportion will develop the features of CTE, with the
principal risk factors being extremes of boxing exposure
and the presence of the apolipoprotein E ε4 gene allele.2 In
the mildest cases, clinical symptoms include a slurring
dysarthria that may be accompanied by subtle pyramidal
disease or disequilibrium. In the latter stages, cognitive
impairment becomes the major feature. Throughout the
course of the condition, various neuropsychiatric and
behavioural symptoms may occur but are usually not
prominent.8 The neuropathological findings of CTE share
many features of Alzheimer disease.9 

The recent media interest in CTE in American football-
ers and ice hockey players is based on only a handful of
case reports.10,11 Moreover, CTE has been redefined as a
different entity from that previously described in boxers.
Patients now tend to be younger (presenting in their 40s
and 50s) and have prominent neurobehavioural and/or
neuropsychiatric symptoms rather than the pyramidal and
extrapyramidal features seen in boxers. Some of the strik-
ing associations in this small group are a positive family
history of dementia and the use of steroids, illicit drugs and
other pharmacological agents. While the first of these
suggests a genetic association, their presence may be more
important in screening athletes before participation in
contact sport, and considering counselling, to limit expo-
sure in high-risk athletes. In addition, enhanced medical
surveillance would be a key part of a comprehensive
management approach.

The neuropathological findings in these few reported
cases are variable, ranging from features indistinguisha-
ble from frontotemporal dementia through to more wide-
spread atrophy and tau protein deposition and, in one
reported case, only a single perivascular deposition of tau
protein of unknown significance. Healthy older subjects
may have similar neuropathological findings in the
absence of cognitive impairment.12 Critically, the detec-
tion of pathological change in the brains of former
athletes does not necessarily support a causal relation-
ship with their sporting careers or history of head
impacts.

Radiological, neuropsychological and neurophysiologi-
cal studies show focal abnormalities in the brain (such as
the dorsolateral prefrontal cortex) in some patients with
postconcussive symptoms.1 It remains to be seen whether
such focal lesions correlate with the anatomical sites of tau
protein deposition and other abnormalities. Such out-
comes will only become evident with increasing numbers
of pathologically verified (and published) cases.

Given the high number of sporting concussions, esti-
mated at up to 3.8 million per year in the US,13 the
potential exists for significant numbers of CTE cases even
if it is relatively rare. Prospective studies will be necessary
to determine if current management of concussion is
effective in reducing putative late-life brain effects, as
well as to determine at what age the nervous system is
most susceptible to the deleterious effects of trauma. The
complexities of the association and the implications will

be compounded exponentially if subconcussive injuries
are also considered.

As the ability to reduce the effects of concussive injury
after the event is minimal, education is vital. Everyone
involved in athlete care, including referees, administra-
tors, parents and coaches, as well as the athletes them-
selves, must be educated about the importance and
principles of safe return to play after injury. Methods to
improve education, including social media, are important
in delivering the message and providing peer support.14

The support of enlightened international sports bodies,
such as the Fédération Internationale de Football Associ-
ation (FIFA), the International Olympic Committee
(IOC), the International Rugby Board, and the Interna-
tional Ice Hockey Federation, is valuable, as they reach a
global audience. In Australia, the Australian Football
League (AFL) and National Rugby League have devel-
oped their own guidelines in line with international best
practice (eg, the Zurich concussion guidelines15) and
have been proactive in this regard. Rule changes to
reduce head contact and increased penalties for infringe-
ment have already been instituted. The AFL has also
devoted extensive resources to rolling out concussion
education programs and management pathways to com-
munity-level sport. These sporting codes should be com-
mended for their efforts.

There is no good clinical evidence that currently avail-
able protective equipment (especially soft-shell helmets)
will prevent football-related concussion. Two randomised
controlled trials have demonstrated the lack of efficacy of
helmets in preventing concussion in rugby and Australian
football, and extensive laboratory studies have shown that
current helmets have little or no protective capability in
this regard.16 The use of any protective equipment in
contact sport is problematic, as players may adjust their
play and take more risks. It has been recognised that hard
helmets can be used as “weapons” by American football-
ers and may increase a tendency to engage in a more
aggressive manner of play.1,2,17

At this stage, the available evidence suggests that cur-
rent conservative management guidelines for acute con-
cussion, if followed, are safe and appropriate.15 Sideline
assessment tools for concussion have been developed for
both lay and medical use and are freely available online or
as apps for smartphones or tablet computers. The engage-
ment of mainstream neuroscience in this area is important
but, rather than driving the debate through the media, the
issues raised need to be tested in the cold light of scientific
peer review. We must remember that the plural of anec-
dote is not data.
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Evolving psychiatric diagnosis and the 
DSM: hasten slowly
As the publication date draws closer, concerns grow over the proposed format of the DSM-5

he American Psychiatric Association is currently
undertaking a major revision of the Diagnostic and
statistical manual of mental disorders, and the 5th

edition (DSM-5) is due to be published in May 2013. The
process of the revision of this publication has been mired
in controversy. As we approach its proposed date of
publication, the controversy has only grown, with consid-
erable spread of debate into the broader community.
Concern about the process of revision of the DSM initially
highlighted a number of procedural issues, especially with
regard to the manner in which members of the DSM-5
taskforce were committed to secrecy by a confidentiality
agreement.1 Concerns have also been voiced about the
degree to which members of the taskforce have substan-
tive ongoing or past relationships with the pharmaceutical
industry and whether these are adequately mitigated by
the current conflict of interest policy.2

These concerns have now been mostly superseded by
content-related debates about the degree to which sub-
stantial changes to diagnostic processes are justified and
about the potential impacts of broadened diagnositic cate-
gories. With regard to the former, it was proposed by the
DSM-5 task force that the DSM-5 would introduce some-
thing of a paradigm shift in diagnosis by moving towards
dimensional diagnoses,3 such as the inclusion of rating
scales of symptom severity, and possibly having an aetio-
logical framework.4,5 Objections to this proposal were
based on a perceived lack of sufficient evidence to justify
radical change.5 It now appears more likely that the DSM-
5 will introduce a less dramatic restructure of diagnostic
processes, with the inclusion of some measures that use
dimensional rating scales alongside pre-existing categories
— but this may still be problematic.6

It is now mostly in the area of the potential broadening
of diagnositic categories that the debate continues. A

variety of modifications have been proposed that could
substantially increase the number of individuals who
would meet formal criteria for a psychiatric disorder. For
example, a new “risk syndrome for first psychosis” has
been proposed to allow the formal diagnosis of individuals
presenting with attenuated or subthreshold psychotic
symptoms.7 Criteria have been developed over recent
years that may be used to define a risk group where the
chance of progression to psychotic disorder over the sub-
sequent 2 years is relatively high (up to 50% in some but
not all studies).7 The inclusion of this category would
clearly better allow the delineation and treatment of this
group of individuals. However, this could result in many
who were not destined to develop psychosis being
exposed to treatments with inevitable side effects and
costs. It is also likely to be stigmatising, and there are
concerns about resultant relationship- and insurance-
related discrimination.8 This could be justified, however, if
all treated individuals were actually suffering and seeking
help9 but would be potentially more problematic if screen-
ing approaches were applied to the general population
with a broader preventive intent.

Another proposed change attracting considerable atten-
tion is the potential removal of a bereavemen`t exclusion
from the diagnostic criteria for major depressive disorder.
This would allow access to treatment for individuals who
are suffering significant distress following a loss and is
based on the proposal that depression following loss does
not differ from depression experienced at other times.10

This proposal is not necessarily supported by data,10 how-
ever, and has been widely criticised for its potential to
allow the medicalisation of normal human experience.
Fears of the creation of other “epidemics” of illness have
been raised in relation to other proposed changes, espe-
cially those perceived to be at the boundary between normal
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