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There are many ways of looking at CTE

CTE is:
• A neuropathological diagnosis at autopsy
• An object of scientific study
• A cultural phenomenon
• A lived experience

Ventresca, 2019



Evidence in a ‘post-truth’ world 
– the problem of expertise











Today, CTE can only be definitively diagnosed following a 
neuropathological examination (31, 33). Because the National 
Institutes of Health recognizes consensus neuropathological criteria for 
CTE, but does not yet recognize clinical diagnostic criteria, this article 
examines the relationship between RHI and CTE neuropathology, and 
does not substantially explore the separate question of a causal 
relationship between CTE neuropathology and clinical symptoms (33).
• Nowinski et al., 2022



What is being claimed?

“CTE is clinically associated with symptoms 
of irritability, impulsivity, aggression, 
depression, short-term memory loss and 
heightened suicidality that usually begin 8-10 
years after experiencing repetitive mild 
traumatic brain injury”

Mckee et al., 2013





What is being claimed?

Chronic traumatic encephalopathy (CTE) is a 
progressive neurodegenerative disease 
caused by exposure to repetitive head 
impacts (RHI), such as those sustained in 
contact sports

Mahar, Alosco & McKee, 2017

progressive
caused by



What is being claimed?

Repeated 
head impacts

NECESSARY* 
CAUSE

CTE 
pathology

CAUSE??
Clinical 
outcomes

*Baugh et al. 2014



…wait a minute…what do we mean by ‘cause’ again?



There is considerable scientific controversy 
regarding CTE as a distinct clinical entity

“It has not been established that the described tau pathology, especially in 
small amounts, can cause complex changes in behaviour such as 
depression, substance abuse, suicidality, personality changes or cognitive 
impairment”

Iverson et al. 2015



• Stewart et al. 2019 (61 authors unaffiliated with sports organisations).

Contrary to common perception, the clinical syndrome of CTE has 
not yet been fully defined, its prevalence is unknown, and the 
neuropathological diagnostic criteria are no more than preliminary. 
We have an incomplete understanding of the extent or distribution 
of pathology required to produce neurological dysfunction or to 
distinguish diseased from healthy tissue, with the neuropathological 
changes of CTE reported in apparently asymptomatic individuals. 
Although commonly quoted, no consensus agreement has been 
reached on staging the severity of CTE pathology. A single focus of 
the pathology implicated in CTE is not yet sufficient evidence to 
define disease.



• Stewart et al. 2019 (61 authors unaffiliated with sports organisations).

Unfortunately, the uncertainties around the clinical syndrome and the 
pathological definition of CTE are not acknowledged adequately in much of the 
current research literature or related media reporting, which at times has 
resembled science by press conference. Too often an inaccurate impression is 
portrayed that CTE is clinically defined, its prevalence is high, and pathology 
evaluation is a simple positive or negative decision. This distorted reporting on 
CTE might have dire consequences. Specifically, individuals with potentially 
treatable conditions, such as depression or post-traumatic stress disorder, 
might make decisions on their future on the basis of a misplaced belief that 
their symptoms inevitably herald an untreatable, degenerative brain disease 
culminating in dementia. We propose that the principle of, first, to do no harm, 
is used when communicating on CTE, whatever the platform. 



• Response from Casper et al:
A recent Correspondence letter called for balanced reporting about CTE, 
but we are concerned that Stewart and colleagues ignore the troubling 
history of experts collaborating with for-profit organisations to foreground 
uncertainty and eventually forestall regulatory efforts, limit liability, and 
downplay harm. We contend that journalists should not seek balanced 
reporting, because doing so makes it harder for at-risk individuals to 
evaluate the dangers of CTE. There are hazards in the overstatement of 
risks, but understatement also brings hazards. Given the history of NFL-led 
attempts to downplay harm, a call for balanced reporting in this field can 
give undue credence to uncertainties.



CTE & Scientific Uncertainty

US Military Report – August 2020

Lobue et al. systematic review

Brett et al. comparison with 
other neuropathologies



Causality in epidemiology

“No single, clearly articulated definition”

• Five categories:
• Production
• Necessary and sufficient
• Sufficient-component
• Counterfactual
• Probabilistic

Parascandola & Weed, 2001



The ‘biopsychosocial’ model of health (Engel, 1977)









Public Health - scientists and advocates

•Science and advocacy are both important
•Establishing the evidence
•Communicating the evidence
•Driving change



“No child under the age of 18 should be 
permitted to play contact/collision sports”

“after only one season of rugby, your child 
may have suffered brain damage as the 
human brain does not have any reasonable 
capacity to regenerate itself.” 

“Once you have suffered a concussion, it’s 
going to stay with you your entire life.”











All scientific work is incomplete—whether it be observational or 
experimental. All scientific work is liable to be upset or modified 
by advancing knowledge. That does not confer upon us a 
freedom to ignore the knowledge we already have, or to 
postpone the action that it appears to demand at a given time.

Sir Austin Bradford-Hill (1965)



• “…there is no reason not to act and follow the 
precautionary principle, namely to remove contact, 
including the tackle from the school game, until the 
reintroduction of contact can be shown to be safe.”

• Pollock and Kirkwood, BJSM 2016



Does the scientific uncertainty around CTE & other 
late-onset neurodegenerative conditions require the 
application of the precautionary principle?

Yes
(probably)



Does application of the precautionary 
principle require that tackles should be 
removed from school rugby?

Does it imply that all contact sports should 
be banned for children under the age of 14? 



I don’t believe so at present



Guidelines for Application of the Precautionary Principle*
Proportionality: “Measures: must not be disproportionate to the desired level of 

protection and must not aim at zero risk”
Nondiscrimination: “comparable situations should not be treated differently 

and…different situations should not be treated in the same way 
unless there are objective grounds for doing so”

Consistency: “measures should be comparable in nature and scope with measures 
already taken in equivalent areas in which all the scientific data are 
available”

Examination of the 
benefits and costs of 
action or lack of action:

“This examination should include an economic cost/benefit analysis 
when this is appropriate and feasible. However, other analysis 
methods…may also be relevant”

Examination of scientific 
developments:

“The measures must be of a provisional nature pending the 
availability of more reliable scientific data”…”scientific research shall 
be continued with a view to obtaining more complete data”

*EC Commentary, 2 February 2000
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My perception of World Rugby’s approach

1) Limit exposure to head acceleration events
2) Effective management of concussion
3) Maintain watching brief on evidence and make 

further changes if required



Is World Rugby’s approach to brain 
injuries consistent with the 

precautionary principle?



Tackle ban for 
school rugby?

Ban on all contact 
sports for under 14s

Proportionality

Consistency

Non
discrimination

Examination 
of costs and 

benefits

Scientific 
developments

?



Conclusions
1) The precautionary principle does not

(necessarily) imply that tackles should 
be banned in school rugby

2) World Rugby’s position statement on
CTE appears to be consistent with the 
precautionary principle



Conclusions
3) We need to understand more about the 
long-term risks AND

4) We need to communicate 
the risks to participants
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