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How do we quantify brain health?

MRI scans

Blood tests…?



Neurofilaments provide structural support to neurons



Neurofilament light chain (NfL) is measured in blood



Elevated blood NfL associated with poor 
substance use disorder outcomes in adults

Bavato et al. Molecular 
Neurobiology (2023)

Hou et al. Progress in Neuro-
Psychopharmacology and 
Biological Psychiatry (2025)

Chung et al. Asian Journal 
of Psychiatry (2024)

Chronic cocaine users Alcohol users with delirium tremens Ketamine users with psychosis 



NfL levels change across the lifespan

Khalil et al. Nature 
Reviews Neurology (2024)



z-GIG cohort: 
z-proso subsample with neurobiological measures

2019-2020: z-GIG
Participant age ~21-22

Blood collection (N=187)
Structural neuroimaging (N=127)

2004 ∞

2018: Wave 8
Participant age ~20-21

Subjective substance use (N=187)
Substances in hair (N=174)



Research question #1:

How does substance use 
influence peripheral NfL 
levels in early adulthood? 



Characterizing substance use patterns

100+ substance use variables!

Propensity score weighting
to capture individual behavior



Alcohol: liquor, beer/wine/alcopop
Tobacco: cigarettes

THC: THC, CBN
CBD: CBD, cannabis substitutes

Serotonergic drugs: 
LSD, psilocybin, MDMA (ecstasy), 2C

Stimulants: 
cocaine, methamphetamine, methylphenidate

Opioids: 
codeine, fentanyl, tramadol, pethidine, morphine, 

hydromorphone, oxycodone, oxymorphone, 
dextromethorphan





Propensity scores describe individual likelihood to 
use one drug class given use of all other drug classes 

Tobacco use propensity score

Alcohol use propensity score

Cannabis use propensity score













Increased substance use 
is associated with slightly 
lower peripheral NfL 
levels in early adulthood 



Research question #2:

How do peripheral NfL 
levels relate to structural 
neuroimaging measures 
in early adulthood? 









Higher peripheral NfL levels 
are associated with 
predominantly decreased 
gray matter structural 
metrics in early adulthood



Fig. 4 – Mills et al. 
NeuroImage (2021)

Gray matter structures shrink in young adulthood



Peripheral NfL levels 
in early adulthood 
reflect brain 
development which 
may be influenced 
by substance use



Research question #3:

How do peripheral NfL 
levels and substance use 
relate to structural 
neuroimaging measures 
in early adulthood? 



Stay tuned…
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