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A Scottish study found in 2019 that the
mortality from neurodegenerative diseases,
particularly dementia, was higher in former
professional footballers than in the general
population.1 Dementia is a syndrome of
progressive deterioration in various brain
functions (eg, memory, thinking, ability to
perform activities) beyond what might be
expected within normal ageing.2 Several risk
factors for dementia have been established,
including ageing, low education, low mental
activity, obesity, physical inactivity, depression and traumatic brain injury.2 Principally
in the wake of the aforementioned Scottish
study, professional football stakeholders,
former players, charities and media have
repeatedly been calling to reduce heading
in professional football in order to prevent
dementia. However, Is this call currently
backed with sufficient and robust epidemiological evidence? This editorial reflects on
several key questions that must be answered
before we can provide decision-makers with
concrete and safe evidence-based guidelines
for professional football.
DO WE HAVE SCIENTIFIC EVIDENCE ABOUT
THE EXPOSURE TO HEADING IN PROFESSIONAL
FOOTBALL?
Not completely, although some evidence
about heading exposure in professional football are available. Analysis of 7147 matches
in the ‘Big 5’ professional European football leagues (Bundesliga, Ligue 1, Premier
League, La Liga and Serie A) and one lower
tier professional league (English Championship) showed that the number of headers
per player ranged from 3.60 (midfielders in
Ligue 1) to 9.24 (defenders in English Championship) per match.3 Exposure to heading
during training across leagues and exposure among female professional footballers
remain unknown and should be assessed.
Such an exercise should be based on observation as self-reported data cannot be used to
quantify individual heading exposure.4

Does the scientific evidence show that former
players have a higher risk of dementia than the
general population?
The retrospective study mentioned showed
that the mortality from neurodegenerative
diseases, particularly dementia, was higher
in Scottish male former professional footballers born between 1900 and 1977 than in the
general population.1 At the present time, a
comparable study in professional football has
not been replicated in other continents and
countries yet, nor among younger generations or female former footballers. As such, it
would not be evidence-based at present time
to state that the issue raised in the named
study is reflective of an issue in professional
football in general. It worth mentioning that
evidence is available in other sports such as
American Football.5
Does the scientific evidence show that heading
in professional football causes a higher risk of
dementia among former players?
In epidemiology, identifying an association between a determinant (eg, presumed
cause) and the outcome under consideration
is not enough to prove causality,6 That the
sun rises every time the cock crows does not
imply causality, as the sun would still have
risen if the cock had not crowed. In the case
of smoking and lung cancer, one can speak
of causality: many patients with lung cancer
would not have developed lung cancer if
they had not smoked.6 Concerning heading
and dementia in professional football, the
Scottish study mentioned previously showed
that the mortality from neurodegenerative
diseases (especially dementia) among Scottish male former professional footballers was
higher than among the general population.1
This study was purely nonanalytical observational and did not establish any relationship
(causal or not) between sport-
related risk
factors (eg, heading, head injury) and postfootball dementia.1 Therefore, we do not
know whether heading in professional
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football causes a higher risk of dementia among former
male players in Scotland, nor among former players in
other countries.
Do we have scientific evidence about the dose–response
relationship between heading in professional football (training and
competition) and dementia among professional footballers?
In epidemiology, researchers often explore whether a
higher or more prolonged exposure to a determinant (eg,
presumed cause) coincides with a higher frequency of
the outcome under consideration. For instance, a dose–
response relationship (nonlinear) was found between
sedentary time and mortality, with 10 and 12 hours each
day spent sedentary being associated with 1.48 and 2.92
times higher risks of death, respectively.7 This information is essential to formulate concrete advice, including
thresholds for sedentary time and related physical activity.
Concerning heading and dementia in professional football, information about exposure is minimal (absent for
training), while evidence of any relationship between
heading and postfootball dementia is lacking. Therefore,
we do not know the dose–response relationship between
heading and dementia among professional footballers,
and this should be a focus of future research.
Do we have scientific evidence about the exposure to
heading in professional football (training and competition) that remains safe or acceptable for players to
prevent dementia?
Insight into the dose–response relationship between
a determinant (eg, presumed cause) and the health
outcome under consideration provides decision-makers
with the possibility to define the exposure level beyond
which the health risk is acceptable or not. For their recent
guidelines on physical activity and sedentary behaviour,
the WHO relied on reviews that examined an association
(based on levels above or below a threshold of physical
activity or sedentary behaviour) and explored the dose–
response relationship between these behaviours and
health-related outcomes.8 As illustrated in figure 1, for

this to be evidence-based, then sufficient evidence would
be needed on the causal and dose–response relationship
between heading and the risk of dementia among professional footballers for decision-makers to define exposure
thresholds below which the risk of postfootball dementia
is low or accepted. At present time, we do not have this
evidence.
Evidence-based or not?
The current call to reduce heading in professional football to prevent dementia among both male and female
based. Empirprofessional footballers is not evidence-
ical knowledge needs to be gathered in large cohort
studies among male and female professional footballers,
with an accurate assessment of heading exposure (ie,
observed and not self-reported) and a thorough control
in the extent to which other dementia risk factors are
controlled. Once the causal and dose–response relationship established and once exposure thresholds for low
or accepted risk of postfootball dementia defined, an
important question will be who remains responsible and
thus accountable for the respect of safe headers exposure
thresholds?
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