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Football Brain Study Shows Risk—and

Uncertainty

A new study on former NFL players raises health questions and shows why samples

matter in science.

An empty football helmet sits beside a glowing brain illustration on a quiet sports sideline.

According to Live Science, a new study pub-
lished in the journal The BMJ looked at the
brains of former National Football League play-
ers and found signs linked to CTE in many of
them. The NFL is the top professional football
league in the United States. CTE, short for chron-
ic traumatic encephalopathy, is a brain disease
linked to repeated hits to the head. It can only be
confirmed by studying brain tissue after death.
The study estimated that at least one-quarter of
former NFL players who died in recent years had
brain changes related to CTE.

Researchers examined donated brain tissue,
meaning brain samples given to science after
death, from 338 former NFL players who died
between 2008 and 2021. In that same time, 1,712
former players died, so the study included about
one-fifth of the possible cases. Among the donat-
ed brains, more than 93% showed physical signs
of CTE. About 30% had stage IV CTE, the most
severe stage. These signs involved abnormal pro-
teins, which are tiny parts of cells, building up in
specific places in the brain tissue.

The numbers sound simple at first, but the
study’s biggest lesson may be about uncertainty.
The researchers used the donated brains to esti-
mate prevalence, which means how common
something is in a group. Their estimate for all for-
mer NFL players who died during the study peri-
od ranged from 18.5% to 98.7%. For 2016 to
2021, the years with the most brain donations,
the estimate ranged from 24.5% to 97.7%. A
range that wide means scientists cannot point to
one exact number with confidence.

One reason is selection bias, a study problem
that happens when the people included may not
match the larger group. Families may have been
more likely to donate a brain if a player had
memory, mood, or behavior problems before
death. That would make CTE look more common
in the donated group than in all former players.
On the other hand, not every player with CTE
symptoms would have had a donated brain. The
study tried to handle that problem by comparing
the donated brains with the larger list of former
players who died.
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The study also separated brain changes from
symptoms. Symptoms are problems a person
feels or shows. About 60% of the people with
CTE-related brain changes had also been diag-
nosed with dementia, a condition that causes se-
rious trouble with memory and thinking. Among
those with stage IV CTE, 90% had dementia. That
connection matters, but it does not mean every
person with CTE changes had the same life or
the same symptoms.

Live Science asked Thayne Munce, a University
of Kansas concussion researcher who was not
part of the study, what the findings mean. A con-
cussion is a brain injury caused by a hit or jolt
that can affect how someone thinks, feels, or
moves. Munce said the study should not be ap-

Written from reporting by Live Science.

plied directly to all football players, including
young athletes or even today’s NFL players. Ex-
trapolate means to use information from one
group to make claims about another group, and
he warned against doing that too quickly.

For someone in middle school, the story is not
just about football. It is about how people use
evidence to make choices when the evidence is
serious but incomplete. In science class, data
sets, samples, and limits on conclusions are part
of the work. In health or physical education,
brain safety is part of understanding sports. The
hard question is not whether one study settles
everything. It is how leagues, families, doctors,
and players should respond while scientists keep
studying the risk.

THINK IT THROUGH

1. When evidence about a sport is serious but uncertain, should leagues change rules right away

or wait for stronger proof? Defend your view.

A strong answer: A strong answer should weigh brain safety, uncertainty in the data, the benefits of sports, and the

cost of acting too early or too late.

2. How should the donated-brain sample affect the way news headlines describe this study?

A strong answer: A strong answer should explain selection bias and show how to avoid both exaggerating and

dismissing the findings.

3. Should research on former professional athletes be used to guide decisions in youth sports?

Why or why not?

A strong answer: A strong answer should compare professional and youth play while considering that imperfect

evidence can still be useful.
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10

ACROSS

DOWN

4

10

Signs or feelings caused by a health
condition

Condition causing serious memory and
thinking problems

Process of picking people or items for a
study

How widespread something is within a
group

Not usual or expected in a healthy body

Group of body cells working together to
do ajob

Carefully calculated guess based on
available information

Tiny cell parts with many important jobs
in living things

Head injury from a hit or jolt that affects
thinking or movement

Facts or information that support a
scientific conclusion
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ACROSS DOWN
4 Signs or feelings caused by a health 1 Not usual or expected in a healthy body
condition 2  Group of body cells working together to
8  Condition causing serious memory and doajob
thinking problems 3 Carefully calculated guess based on
9 Process of picking people or items for a available information
study 5 Tiny cell parts with many important jobs
10 How widespread something is within a in living things
group 6 Head injury from a hit or jolt that affects
thinking or movement
7 Facts or information that support a

scientific conclusion
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Where this came from

This article was written for 3andB from the reporting below. It is not a reprint — the
wording is ours and the facts are theirs.

Live Science
“'This is probably the safest time to be playing the sport of football: Concussion expert explains why
viral CTE study may not be as scary as it sounds”

Published Monday, August 31, 2026
Read by us on Tuesday, September 1, 2026

https://www.livescience.com/health/neuroscience/this-is-probably-the-safest-time-to-be-playing-the-sport-of-football-concuss
ion-expert-explains-why-viral-cte-study-may-not-be-as-scary-as-it-sounds

WHAT IS IN THIS PACKET

The article with a note on each question, a word search, a crossword, and the answer key
to both.

COPYING AND REUSE

Free to print, copy and hand out for classroom use. Please keep this page with the packet,
so the next teacher can see where the story came from.

More where this came from

If this short lesson worked for your class, our full workbooks go further with the same
care:

= Complete units with student and teacher editions
= Worked solutions for every exercise
= Standards-aligned, classroom-tested, print-ready

See the full lessons at 3andB.com

© 2026 3andB Inc.
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