
PINK CONCUSSIONS



Sex and Gender Differences 
in Brain Injury –

and Why it Matters?

Katherine Price Sloan Snedaker, LCSW
PINK Concussions



Learning Objectives

• Describe three ways in which brain injuries 
(including concussion) in women differ from 
males.

• Articulate factors that may account for sex 
and gender differences in TBI incidences, 
severity, and recovery.

• Understand the urgent need to develop 
“better” practices in the care and education 
of women with brain injury to facilitate 
recovery and positive long-term outcome



Why study Women?



The sex ratio 
for the entire world population

is approximately 
101 males to 100 females 

(2020 est.)



Sex ratio by country for total population. 
Blue represents more men and boys, 
red more women and girls than the world 
average of 1.01 males/female.



Why “Male-only” Studies? 



Concussion/mTBI has long been 
viewed through a masculine 
perspective.  



Traumatic brain injury (TBI) in 
general occurs about twice
as often in males 
as it does in females.

Source: Faul et al., 2010



In American on the Football Field
Predominantly male doctors/researchers studied 
male athletes playing male sports.

The football fields of our nation have been a vast 
proving ground or laboratory for the study of 
tragic neurological sequelae of head and neck 
trauma in man.”
Dr. Richard Schneider in 1967



In the laboratory, men decided… 

Since the “menstrual cycle”of the female 
animals affected the results… 

(In animals, it is called the Estrous Cycle)  

Solution = ONLY male animals
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How will being a Woman 
create obstacles

for healing
after brain injury?
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for healing
after brain injury?

Sex + Gender = 



SEX vs GENDER 
Definition of SEX
The American Medical Association defines 
sex on the basis of biological differences, 
including reproductive anatomy and 
chromosomes, with demographic variables 
including female, male, and intersex.

Definition of GENDER
Gender is self-defined, relates to one’s 
societal roles and expectations, and 
encompasses the totality of one’s internal 
psychological, emotional, social, and overall 
sense of identity with numerous 
demographic variables, including woman, 
man, and nonbinary, among others.



How will being a Woman 
create obstacles

for healing
after brain injury?

Sex + Gender = 
Woman’s Experience



Why is this Urgent?
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Landstuhl Regional Medical 
Center in Germany

Brain Injury Awareness Day 2018
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“We firmly believe that all women need to be treated as worthy of research, 
specialist medics, facilities, monitoring and welfare. Basically, treated as men 
are. 

If Siobhan had been male, if Siobhan had been referred to Birmingham and had 
access to the world-leading trauma neurosurgeon and state of the art 
neurological equipment, If Scottish rugby’s Chief Medical Officer had not left her 
to the mercy of an underfunded and understaffed NHS, Siobhan would be with 
us. 

The SRU took her into private care, fixed her broken bones, assessed, scanned 
and treated her privately but when her brain was broken, they quite literally 
looked the other way. 

She was refused private medical care, despite our desperate pleas. …”

Neil Cattigan’s Remarks at the March 2023 Award Presentation









Female athletes seek specialty medical treatment later than male athletes for sports-related 
concussions (SRC), and this delay may cause them to experience more symptoms and longer 
recoveries.

The median days to presentation for a subspecialty evaluation was 15 for females with SRC and 
9 for males.

• females returned to school later (4 vs. 3 days)
• returned to exercise later (13 vs. 7 days)
• had neurocognitive recovery later (68 vs. 40 days)
• had later vision and vestibular (balance) recovery (77 vs. 34 days) 
• returned to full sport far later (119 vs. 45 days)

When researchers limited the analysis to those female and male patients that presented to the 
specialty practice for evaluation within the first 7 days of injury, the differences between males 
and females on all outcomes disappeared.







Students Surveyed

2019

Total Students 2,043

Boys 968 
Girls 1,075

9th to 12th grade



Students who Pretended to Minimize or Exaggerate Symptoms
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Sept 2023

CDC releases 
1st handout 
specific to  
“Concussions in 

Girls”



Gender-Based Violence
Family Violence

Domestic Violence
IPV



How long to recover?



“You are not bad, 
crazy, 
stupid, 

or malingering. ”



Looking for answers



2012



The First Research
From starting in 1999, a decade of research 
showed female athletes…

• Sustain more concussions at a higher rate 
than their male counterparts

• Report a higher number, and more 
severe, symptoms than males

• Have longer recovery periods than males



2012 American Medical Society 
for Sports Medicine Position 

Statement: Concussion in Sport
• Recent data suggest that in sports with similar 

rules female athletes sustain more concussions 
than their male counterparts.

• In addition, female athletes experience or 
report a higher number and severity of 
symptoms as well as a longer duration of 
recovery than male athletes in several studies.



2010

2012
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Traumatic brain injury (TBI) in 
general occurs about twice
as often in males 
as it does in females.

Source: Faul et al., 2010



Females Experience Fewer TBIs Overall

52(Faul et al., 2010)



Females Experience Fewer TBIs Overall

53(Faul et al., 2010)



Females Experience Fewer TBIs Overall

54(Faul et al., 2010)





The Female Life Cycle

What injuries might not show up at the ER?           Who might not go to the ER?















Sex Differences



Why?

• Women are more 
likely to report?

• Neck-head ratio

• Women are less 
motivated to return 
to ____



Sex Differences (Biological)

• Brain Structure = Axon differences 
• Menstrual and endocrine dysfunction
• Head to Neck Ratio



A picture is worth 1,000 words.
A

A photo 
is worth 
1,000 
words!





Dolle et al., Exp. Neurol. 2018



With permission from The Telegraph, Women’s Sports Ed.



Menstrual Cycle and TBI



Neuroendocrine Disorders after TBI
Examples:
Growth Hormone Deficiency
Adrenocorticotropic Hormone (ACTH) Deficiency
Gonadotropin Deficiency 
Pituitary Diabetes Insipidus 
Syndrome of Inappropriate Anti-Diuretic 

Hormone Secretion
Thyroid Stimulating Hormone (TSH) Deficiency 
Hyperprolactinemia





ICD-9 code data from over 600,000 
Arizona pediatric patients

• Female subjects were more likely to present 
with a central endocrine diagnosis after a TBI 
diagnosis compared to male subjects 

Female vs Male       64.1 vs. 35.9%



Pediatric TBIs affecting 
endocrine function by Sex

• Female subjects show a higher incidence, and 
an early age of onset, of hypothalamic-
pituitary disorder following TBI compared to 
male subjects





How can this help in care of women?

• Need to ask patient with if changes in her 
menstrual cycle?

• Have endocrinologist test for menstrual 
and endocrine dysfunction with sex-
specific panels.



Gendered Differences



Women with TBI are 
more likely affected 
by…

• Poverty
• Social isolation
• Lack of family support
• Lack of transportation
• Community resources

Yelena Goldin, Ph.D., Co-chair, Girls and Women 
with Acquired Brain Injury Task Force of the 
American Congress of Rehabilitation Medicine, 
Congressional Briefing, DC, 2016



Less Return to Work

• Less likely to receive or 
complete vocational 
rehabilitation.

• Lower rates of returning to 
work after TBI.

• Need for feminine roles of 
child rearing and 
household managements 
to be viable rehabilitation 
goals.

Source: Goldin, 2016



Less Sexual and 
Reproductive 
Health 

• Significantly higher rates 
of menstrual and 
endocrine dysfunction.

• Fatigue, cognitive and 
functional difficulties 
represent strong 
obstacles in the area of 
family planning and 
parenting.

`        Source: Goldin, 2016



Abuse and Violence

• Women with disabilities are 
significantly more likely to 
be victims of abuse and 
violence.

• Women, regardless of 
disability status, are more 
likely to be victims of 
intimate partner violence, 
which almost always leads 
to potential TBI and often 
multiple/repeat injuries.

Source: Goldin, 2016



Believing patients



How long to recover?



Summary for Female Clients

Sex differences (Biological)
Axon differences 
Symptom Constellation
Headaches
Menstrual and endocrine dysfunction

How will her TBI symptoms create obstacles for her 
physical & mental health?
• Extended Recovery period?
• If endocrine dysfunction…Fertility? 



Summary for Female Clients

Sex difference/Biological

• How will fatigue, cognitive and functional 
difficulties create obstacles for her in the 
area of employment, family planning and 
caregiving parenting?

• Test for menstrual and endocrine 
dysfunction with sex-specific panels



Summary for Female Clients

Gender differences (Social)

• What barriers exists for her as she faces 
the world with a brain injury?

• How will her symptoms create obstacles 
as she is judged by family, work, school 
and her community?



PINK 
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The Mission of the Task Force

To improve the lives of those impacted by violence by creating 
an ongoing safe and inclusive space for 

• learning
• inspiration
• collaboration 

among those working in brain injury and gender-based violence. 



Join the Virtual Task Force
• Sign up for the task force at www.PINKconcussions.org/violence

• Save the last Tuesday of every month at 2-3 PM EST

• 1-2 Expert Guest Speakers

• Mini-presentations from members

• Playback the recording of any missed call



Join PINK
• Social Media

• E-news letters

• Events

• YouTube à Podcast
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