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Background:
There are a projected 36,000 new traumatic brain injuries (TBI) in New Zealand every year’, with one in

three people experiencing at least one TBI before age 25.2 Up to 95% of injuries are classified as being
of mild severity." However, even ‘mild’ TBIs can lead to chronic functional deficits in up to half of
cases.>* There is evidence that the effects of TBI can be cumulative, particularly if multiple TBls are
sustained before the brain has had a chance to recover and repair.® In the longer term an increased
risk of developing neurodegenerative disorders such as Alzheimer's Disease has been identified
following a history of TBI.® However, our understanding of why some people experience chronic
deficits and develop longer-term neurological disorders while others do not is limited. The answer may
well lie in microscopic changes in the brain.

Whilst routine CT scans do not always show changes in the brain following TBI, advances in MRI
technology can now detect microstructural changes associated with TBI. A more novel approach to MRI
termed fixed-based analysis (FBA) enables the investigation of specific fibre populations within voxels
(‘fixels’) even in the presence of crossing fibre populations. The specificity of this technique identifies it
as a prime candidate to be used in TBI research.’

Obijective of the study:
This analysis aims to explore whether there are differences in grey and white matter volume and white
matter integrity between people who have with a history of TBI and those who do not.

By looking at lifetime TBI history data and MRI scans extracted from the Dunedin study, we will be able
to disentangle if there are any effects of TBI sustained over the lifetime within the general population on
the structure of the brain in mid-adulthood.
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Research questions:

1. Are there differences in white and grey matter volume and white matter integrity in people who
experienced at least one TBI over their lifetime compared to those without a TBI history?

2. Does the severity of TBI, age of TBI, date of last TBI, the time between injuries, experience of
loss of consciousness or number of TBIs experienced influence the links between TBI and white
and grey matter volume and white matter integrity?

3. Do any relationships identified between TBI and brain structure remain after controlling for sex,
dependence on alcohol or drug use, and neurological disorder.

Data analysis methods:

The study population will include members of the Dunedin study who have lived to 45 years or older
and for whom MRI scan data was collected at phase 45.

Descriptive statistics will be used to describe the sample (e.g., sex, childhood socioeconomic status,
ethnicity) and the proportion of people affected by TBI over their lifetime, severity of TBI experienced,
distribution of age of first and last TBI, total number of TBIs, time between injuries, mechanisms of
injury(ies) and loss of consciousness. Tests of difference will be conducted to determine if there are any
differences in sociodemographic variables of people who experienced a TBI and those who did not
(e.g. sex, ethnicity, socioeconomic status).

A series of regression models will be used to determine if there is a link between TBI and brain
structure as determined by MRI scans at phase 45 and determining the influence of nuances in TBI
history such as number, severity, age of injury, loss of consciousness or time between injuries.
Regression models will then determine whether any links between TBI and brain structure identified
remain after controlling for variables known to be linked to brain structure in mid adulthood such alcohol
and substance dependence and sex.

Variables needed at which ages:
Study number

TBI history by participant (Number of lifetime TBI)
Age at time of first TBI

Age of last TBI

Severity of each TBI

Loss of consciousness following TBI

Mechanism of injury(ies)

Time between injuries

Sex

Highest childhood SES

Self-identified ethnicity

Substance use dependence between 16 and 38
Alcohol use dependence between 16 and 38
Neurological disorder (as identified in general health survey)
Full fMRI scans (task and rest) at age 45

Significance of the Study (for theory, research methods or clinical practice):

There is currently significant public concern about TBI's potential longer-term impacts. This study will
help determine any effects of TBI history on the brain's structure in mid-adulthood. Current studies are
limited by sample size, retrospective data collection or a focus only on athletes. This analysis will
enable us to identify any impacts on brain structure in a large, general population sample. If there are
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no differences in brain structure identified between those with and without a history of TBI, this will
provide much needed reassurance to the general public. However, if differences identified, this may
assist in enhancing our understanding of the longer-term impacts of TBI on the brain and identification
of those at risk of brain health impacts later in life.
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AT

| will not share the data with anyone, including my students or other collaborators
not specifically listed on this concept paper.
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