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Evidence of brain injury and mental 
illness after football-related concussions 
has led to recent changes in NFL 
regulations. But the most at-risk athletes 
may be the 3 million United States youth 
participating in organized tackle football 
programs. Young players, whose brains 
are still developing, sustain as many 
concussions as high school and college 
athletes. A new study shows brain 
changes in children after a single season, 
without any signs of concussion.

The study found measurable changes in brain tissue in youth boys after one season of tackle 
football. These changes were higher in boys that experienced more frequent or more severe hits to 
the head throughout the season. None of the boys showed any signs or symptoms of concussion.

 “Because a young athlete’s brain is still developing, the effects of many smaller hits over a season 
can be far more detrimental compared to concussion in an older player,” explains Dr. Ann McKee, 
chief neuropathologist at Boston University.

The study, published online in the journal Radiology, looked at 25 athletes between the ages of 
8 and 13. Throughout the football season, small sensors in the players’ helmets collected data on 
how many times the helmets were hit, and the location and duration of the blows. The participants 
were also evaluated before and after the season using an advanced type of M.R.I. scanning that 
measured brain function.

The biggest changes were seen in a part of the brain called the white matter: the brain’s 
communication centre that helps relay messages between all of the other parts of the brain. This is 
the same brain area that changes after traumatic brain injuries. 

M.R.I. scans showed that after one season of football, brain function was decreased in white 
matter. The more head impacts the subject had over the season, the bigger the changes.

It’s important to note that the study doesn’t confirm whether these changes persist long-term, or 
whether they translate to the children’s mental performance. But many retired NFL players have 
developed chronic traumatic encephalopathy, a brain disease that leads to deafness, depression, 
and dementia among other symptoms. 

“Football is a physical sport, and there are many physical changes after a season that will 
completely resolve themselves,” explains Dr. Whitlow. “There is a possibility that these brain 
changes could resolve themselves, but we need to do more research to understand how they might 
affect the long-term health of our youngest athletes.”


