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Objective of the study: 
 

Neurological and cognitive decline associated with aging represents a significant 

public health concern in rapidly aging Western societies (Burns et al., 2008; Deary et 

al., 2009; Dougherty et al., 2017).  Large-scale efforts are underway to identify effective 

interventions to buffer against or even reverse age-related cognitive and neurological 

decline.  One possible intervention of recent focus is improving cardiovascular health 

and fitness (Burns et al., 2008; Deary et al., 2009; Dougherty et al., 2017). 

 Increased cardiovascular fitness is associated with a plethora of physical benefits 

including increased bone mass, increased mobility, and decreased risk of heart disease 

(Belsky et al., 2015; Erickson, Leckie, & Weinstein, 2014; Firth et al., 2018).  

Cardiovascular health and fitness have also been linked to changes in brain structure 

and cognitive function—making it a possibly intervenable surrogate biomarker of age-

related decline (Belsky et al., 2015; Deary et al., 2009; Firth et al., 2018; Jonasson et 

al., 2017). Specifically, cardiovascular fitness has been associated with increased 

cortical thickness and surface area, greater hippocampal grey matter volume, and 

higher white matter microstructural integrity, (Jonasson et al., 2017).   

 However, recent studies by Belsky et al. and Deary et al. have indicated that 

much of the positive benefits and associations seen between fitness, cognition, and the 

brain can be explained by higher IQ in childhood.  This suggests that rather than higher 

fitness acting as a protective buffer, it may instead be just another facet of 

neuroselection (Belsky et al., 2015; Deary et al., 2009). For example, one possibility is 
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that children with higher IQ tend to make healthier life choices and have access to 

better resources, which in turn leads to better cardiovascular fitness and brain health 

(Belsky et al., 2015; Deary et al., 2009). As such, studies targeting fitness as a potential 

biomarker for intervention need to take into account any neuroselective influences, such 

as childhood IQ or related polygenic scores. Yet few studies—if any—control for 

neuroselective variables as potential confounding factors when evaluating effects of 

cardiovascular fitness (Belsky et al., 2015; Deary et al., 2009; Jonasson et al., 2017).  

 The objective of this study is to utilize our access to longitudinal data from the 

Dunedin Study to disentangle effects of cardiovascular fitness on brain structure from 

those associated with childhood IQ.  

 
 
 
Data analysis methods: 

- Linear regression (using R) will be used to assess straightforward associations 

between fitness (VO2max) and various structural brain phenotypes.  

- Structural Equation Modeling and trajectory modelling will be used to look at how 

different fitness trajectories and changes in fitness across the lifespan load onto 

brain structure. 

 
Variables needed at which ages: 
VO2max (15,26,32,38,45) 
Wfsiq713 
Fsiq45a 
sportsMetsWk38 
sportHrsWk38 
sprthr32grp012 
SprtHr38grp012 
PersistAct3238 
Polygenetic scores (GWAS) for brain structure (i.e., Cortical Thickness) 
Total and regional Cortical Thickness 
Total and regional Surface Area 
Total and subcortical Grey Matter Volume 
Total Intracranial Volume 
Voxel-wise fractional anisotropy 
Sex 
Smoking 
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Significance of the Study (for theory, research methods or clinical practice): 

 

Fitness interventions, if valid, are an easy, affordable, and accessible option to utilize 

against age-related neurological and cognitive decline in the general population. RCTs 

are already underway—with positive results. However, in order to establish the validity 

of fitness as an intervention target, the field must A. discern what, if any, are the 

neuroprotective benefits of fitness in the brain, and B. if these effects survive controlling 

for childhood IQ. This will allow us to gain a broader understanding of exactly how and 

where in the brain targeted cardiovascular fitness interventions may help to slow or 

prevent general age-related neurological changes in the normal population as well as in 

those most at risk for age-related neurological and cognitive decline. 
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     Please initial your agreement  
 

X I am current on Human Subjects Training (CITI (www.citiprogram.org) or equivalent) 

X 
My project is covered by Duke or Otago ethics committee OR I have /will obtain ethical 
approval from my home institution. 

X 

I will treat all data as “restricted” and store in a secure fashion. 
My computer or laptop is: 
 a) encrypted (recommended programs are FileVault2 for Macs, and Bitlocker for 
Windows machines) 

 b) password-protected 
 c) configured to lock-out after 15 minutes of inactivity AND 
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X 
I will not share the data with anyone, including my students or other collaborators not 
specifically listed on this concept paper. 

X 

 
I will not post data online or submit the data file to a journal for them to post. 
 
Some journals are now requesting the data file as part of the manuscript submission 
process. The Dunedin Study Members have not given informed consent for unrestricted 
open access, so we have a managed-access process. Speak to Terrie or Avshalom for 
strategies for achieving compliance with data-sharing policies of journals. 

X 

I will delete all data files from my computer after the project is complete. Collaborators and 
trainees may not take a data file away from the office. 
 
 The data remains the property of the Study and cannot be used for further analyses without 
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