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You fell off your bike 
and whacked your head, 
or felt a little woozy 
after a fender bender. 
No big deal? No—big 
deal. The latest research 
shows that women are 
especially vulnerable to 
lasting damage after a 
head bump. Learn why, 
and how to keep your 
precious brain protected.
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wipeout on that snowy street seriously. 
She didn’t slow down. It took her 10 
days to seek medical attention, and by 
that time, when her doctor told her to 
rest—the standard of care and the most 
important advice—well, it was too late. 
The damage had been done. For nearly 
a year, she struggled mightily: She had 
headaches about every other day and 
avoided her once beloved rock concerts 
because the loud music and jarring 
lights overwhelmed her senses. Her 
memory was scattershot. Finally, 18 
months after she fell, things are im-
proving. “My headaches are far less fre-
quent, though I sometimes still have a 
hard time finding the right word,” she 
says. “At age 48, it’s really worrisome.” 

The human body is remarkably re-
silient, and about 80% of people with 
concussions rebound within three 
weeks or so. But the other 20%—like 
Rothman—continue to have ongoing 
neurological and psychological symp-
toms. “Those are the ones we’re really 
concerned about because there’s no 
time frame—we don’t know at what 
point they’re going to stop having con-
cussion symptoms,” Covassin says. “It 
could be months later, or years later.”

It’s not exactly clear why some peo-
ple struggle longer, says Jeff Bazarian, M.D., M.P.H., 
a professor of emergency medicine with a sports 
concussion clinic and research program at the Uni-
versity of Rochester Medical Center. “The brain 
usually does a good job of healing and reorganizing 
itself after a concussion,” he says. “Sometimes, 
though, that process kind of goes off the tracks. 
When that happens, one current theory is that fur-
ther damage follows.” 

Clearly, women need to take these brain injuries 
more seriously. The same is true for the medical 
profession. Rothman’s doctor diagnosed her cor-
rectly, but, says Covassin, “some ER doctors and 
family physicians need to be better educated in 
thinking of concussion in females. And in terms of 
research, the focus has always been on males. More 
studies need to be done to figure out why the female 
brain responds to concussions the way it does.” 

the long fog 
Sharon Chayra, 51, was horseback riding in the des-
ert outside Vegas on a breezy morning in 2004. Her 
friend was adjusting her stirrup for her when, sud-

When Rothman’s head hit the ground, the force 
of the impact smashed her brain into her hard 
skull. Some of her brain’s cells—which, unlike the 
rest of the body’s roundish cells, resemble long 
telephone wires—suddenly stretched. Waves of 
chaotic activity ensued, disrupting normal com-
munication among them. 

Which is why, when she met friends for dinner that 
night, she had a whopper of a headache and couldn’t 
follow the volley of conversation. Over the next 48 
hours, as the cells in her brain spoke gibberish to 
each other, she started feeling worse: head and neck 
pain, but also sensitivity to light and noise, total brain 
fog, and—oddly, she thought—a roller coaster of 
emotion and anxiety. “The concentration problems 
were super-upsetting. I was on deadline for a huge 
project with a new client,” Rothman says. She figured 
it might be a concussion. But it wasn’t as if she were 
some pro athlete who’d run into a 250-pound line-
backer. And there was that looming deadline. The 
problem would resolve itself, she figured.

That’s what many women think 
after hitting their head. It’s docu-
mented that some 1.7 million peo-
ple sustain a concussion (defined 
as a mild traumatic brain injury 
that triggers a temporary change in 
brain function) every year. Blame 
sports, but also, essentially, life 
(causes like car accidents, slips and 
falls, and—no shocker here—do-
mestic abuse). That number could 
actually be twice as high because 
so many concussions go unreport-
ed, according to the American 
Medical Society for Sports Medi-
cine. Women, in particular, may be 
unaware of the danger. “It’s talked 
about these days because of NFL 
and NHL players,” says concussion 
researcher Tracey Covassin, Ph.D., 
an associate professor of kinesiol-
ogy at Michigan State University. 
“The general public is not as aware 
of the average person’s risk, let 

alone the average woman’s risk. But we’re starting to 
discover that females not only have a greater chance 
of sustaining a concussion, they also tend to have 
more  symptoms—and more severe symptoms.”

Brain experts are just beginning to explore the 
difference in how the sexes experience this common 
trauma, but Covassin’s research has already found 
that female athletes sustain more concussions than 
males in comparable sports. Her studies of college 
athletes who had suffered concussions showed that 
the women did worse on cognitive tests, reported 
more overall symptoms, and struggled significantly 
more with their verbal and visual memory than the 
concussed men. And it’s not just younger athletes: 
Study after study has shown that women tend to 
have more muddled thinking and longer bouts of 
depression, and just plain feel lousier for longer, af-
ter a major whack to the head.

And yet, as a society, when we think concussion, 
we think of jacked-up men pummeling each other on 
the turf or ice. That’s why Rothman didn’t take her 

What to Do When You Hit Your Head
Seek medical help immediately if you experience any of the 
symptoms below after a head bump. A doctor diagnoses 
concussion by assessing your symptoms—an MRI is generally 
given only if she suspects it’s a more serious brain injury, such 
as a hematoma. The recommended care for a concussion is 
rest—both physical (avoid any vigorous activity until symptoms 
subside) and mental (meaning anything that requires 
concentration, from texting to TV watching). Tune in to any of 
these red flags, and take them seriously.

   Any loss of  
consciousness

   Intense 
drowsiness 

   Weakness, 
numbness, or 
decreased 
coordination

   Convulsions  
or seizures

   Trouble 
recognizing 
people or 
places 

   Increasing 
confusion, 
restlessness,  
or agitation

   Repeated 
vomiting

   One pupil larger  
than the other 

  Nausea

  Slurred speech

   A headache  
that worsens 
and doesn’t go 
away

—Taylor Murphy

High school football play-
ers have the highest rates 
of concussion in youth 
athletics, but in sports 
played by both genders 
(basketball, soccer, and 
softball), girls suffer more 
of them, and take longer to 
recover, says a 2012 study.

In many states, laws pro-
hibit kids from returning to 
a game after a blow to the 
head until they’ve been 
evaluated by someone 
trained to spot concussions 
(like a qualified athletic 
trainer or doctor). If you 
have a child involved in 
sports, make sure the team 
is following that policy—and 

that the coach knows the 
symptoms of concussions. 
After a bonk to the head, 
your child may be able to go 
back in the game if the 
health observer says she’s 
symptom-free (some states 
have a mandatory sit-out 
period), but any sign of a 
concussion means she 
shouldn’t play until she’s 
been treated by a doctor and 
has recovered completely. If 
you’re uncomfortable with 
the number of head knocks 
happening in your child’s 
sport, you may want to con-
sider one that’s less risky for 
head injuries, like track or 
swimming. —Maria Masters

KIDS, SPORTS, AND 
HEAD INJURIES

          After a bump—fog, 
warped thinking, and  
            emotional turmoil

Her world flashed white. 
It was the day after Valentine’s, 2014, and 48-year-old Robin Rothman was 

walking her two terriers on a snow-dusted street in Breckenridge, CO, when, 
whoosh, her feet skidded out from under her. She fell straight backward, her 
head bouncing off the pavement. Shocked, she scrambled back to her feet, 
leashes still in hand. Stars shot through her vision, just for a moment.
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come depending on where a woman was in her men-
strual cycle when she got hit,” he says. (“The Concus-
sion Fallout,” at right, explains what he calls “the 
withdrawal hypothesis.”)

More research is needed, Bazarian says, but it 
might be possible to tailor some type of hormone 
replacement therapy in the future. Unfortunately, 
though, a promising clinical trial to test whether 
progesterone would aid in both women’s and men’s 
recovery from concussions was unsuccessful. “We 
were all stunned that it didn’t help,” says David 
Wright, M.D., director of emergency neurosciences 
at Emory University School of Medicine. He still be-
lieves that hormones are key but that it will take time 
to untangle all the complexities. “Fortunately,” he 
says, “a lot of smart people across the country are 
really working on it right now.” 

In the meantime, women will have to educate 
themselves and be their own best advocates. Lynn 
Staffa, 30, wishes she had been more vigilant after 
she was rear-ended in December 2012. She immedi-
ately went to the ER with a severe headache. “The 
thought that I had a concussion never crossed my 
mind,” she says, because the physician, who simply 
recommended ibuprofen, never mentioned it, and 
neither did a doctor at an urgent care center two days 
later. If a physician had promptly diagnosed her and 
told her to rest and recover, she says, she would not 
have immediately returned to her grueling 12-hour 
days as a social worker. 

By late spring, Staffa’s concentration was shot and 
she started having balance issues and unexplained 
anxiety. A neurologist and a slew of other specialists 
were stumped. Eight months after her accident, it 
occurred to her that she might have sustained a con-
cussion, and her doctor referred her to a specialized 
clinic. “By then, I had trouble walking and couldn’t 
drive,” Staffa says. Even with months of psychother-
apy and work with balance and speech specialists, her 
neurologist told her the symptoms would most likely 
continue for a long time. Perhaps forever. 

It seems almost inconceivable that with all of the 
advances in medicine, a young woman who was 
simply rear-ended in her car could be left with such 
a grim prognosis. Would a quicker diagnosis and 
prompt rest have allowed her brain to heal quickly? 
Or was she—for reasons not yet known—one of the 
20-percenters whose brain goes haywire after a hit? 
There’s no way to be sure. 

Research is pushing forward, attempting to figure 
out what it is that makes females so vulnerable to 
concussions and their chaotic aftermath. When the 
puzzle pieces come together, women and the front-
line doctors who treat us should better understand 
how to protect our fragile, powerful brains. 

New thinking on how it happens 
The Concussion Falloutdenly, her horse reared up. Chayra crashed to the 

ground. She was rushed to a local trauma center, 
diagnosed with a concussion, and sent on her way. 
Although she followed the doctor’s orders to avoid 
strenuous activity for several weeks, today—more 
than a decade later—she says her brain has indeed 
gone off course. 

Certain symptoms have resolved themselves (such 
as a warped sense of time—thinking, for example, 
How the heck is it February when just yesterday it 
was Christmas?); others have not. Chayra is pum-
meled with waves of depression, which strike with an 
“episodic vengeance,” she says. She faces challenges 
in her work as a communications specialist. “I can see 
a common word in my mind but can’t find a voice for 
it right away,” she says. “I now prefer to write so I can 
take the time I need to retrieve words.” 

 How in the world can one blow to the head have 
such long-term ramifications? A study published in 
the journal Radiology in 2013 found that a single 
concussion can cause lasting damage to the brain. 
The study’s author, Yvonne Lui, M.D., head of 
neuro radiology at the NYU School of Medicine, 

scanned the brains of people one year after they 
had sustained a concussion and saw that certain 
regions had actually lost volume—regions that are 
involved in mood disorders, like depression, and 
higher order thinking, such as forming language 
and problem solving. “Unfortunately, we only fol-
lowed up for a year,” Lui says. “So we don’t know 
how long those changes last.” 

Researchers do know, however, that the whack 
creates a vulnerability in your brain—meaning 
you’re more prone to another concussion if you get 
hit again—and that a second blow before the first 
fully heals can you set you up for prolonged brain 
issues. “If you get one concussion, you have an in-
creased chance for two. If you have two, you have an 
increased chance for three, etc.,” Covassin says. 
“And those people are going to take longer to re-
cover from each one.” 

In other words, if you fall and get a concussion 
while out skating with the kids and don’t take the 
time to let your brain fully heal, you’re not only 
more likely to get another one the next time you hit 
your head—even if it’s a less severe blow—but you’ll 

take longer to heal. Worse: Multiple 
concussions have been linked to 
devastating long-term health issues, 
such as senility.

the female factor
Researchers aren’t entirely sure why 
women seem to get more concus-
sions, with more enduring effects, 
than men do. One of the theories has 
to do with the way we’re built. “A 
woman’s neck muscles are weaker,” 
Covassin says, “so it’s harder to con-
trol sudden rotation or acceleration 
of the head.” 

To understand women’s more seri-
ous aftermaths, scientists are consid-
ering an intriguing hypothesis: that 
the physical brain injury messes with 
our hormones. “It’s known that wom-
en do worse than men after a concus-
sion, but that’s only true when they’re 
of childbearing age,” says Bazarian. 
“So we thought that progesterone and 
 estrogen—which protect the brain—
might be involved.” To test this, he did 
a study in which he took blood from 
144 women right after they showed up 
at an ER with a concussion, and then 
followed up a month later. “We found 
that there was a big difference in out-

…and the force 
smashes her brain 

into her skull. 

Some of the brain’s 
cells, which look like 
spaghetti strands, 
stretch and become 
damaged…

…and the trauma  
can suppress the 
pituitary gland. 

She gets  
a jolt to  

her head

Where she is in her cycle is important:
If she’s just about to get  
her period, her estrogen 

and progesterone are high. 
So if the pituitary slows 

down, there’s a rapid, steep 
drop-off of those 

hormones…

BUT… If she’s at a point in 
her cycle when those 

hormones are low (when 
she has her period—or if 
she’s past menopause)…

…which, researchers 
theorize, makes the 

symptoms feel worse 
and stick around longer.

…the outcome isn’t as bad, 
because the drop-off has 
less of an impact.  (Her 

symptoms then are likely 
comparable to a man’s.)

The pituitary is the brain’s  
hormone controller.

      Putting it back together:  
You’ll need lots of rest, 
          both physical and mental.

  In the study, women on 
hormonal birth control before 
the concussion did just as well;  

it keeps hormones constant 
without the pituitary’s help.

…
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