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To empower clinical providers to make informed decisions with their patients 
regarding diagnosis, prognosis, and treatment of traumatic brain injury (TBI)





Clinical
symptomsInjury

wellman.massgeneral.org/faculty-hamblin.htm 

Brain Injury: complex pathophysiological processes affecting the
brain, induced by biomechanical forces, resulting in clinical symptoms



Clinical
symptomsInjury

wellman.massgeneral.org/faculty-hamblin.htm 

Brain Injury: complex pathophysiological processes affecting the
brain, induced by biomechanical forces, resulting in clinical symptoms



Clinical
symptomsInjury

wellman.massgeneral.org/faculty-hamblin.htm 

Brain Injury: complex pathophysiological processes affecting the
brain, induced by biomechanical forces, resulting in clinical symptoms

Primary injury ripens into secondary injury



• Poor concentration
• Memory problems / loss
• Feel “slowed down”

• Slurred speech
• Difficulty reading
• Confusion

• Sensitivity to light or sound
• Dizziness; Poor balance
• Numbness; Tingling
• Drowsiness; Sleep problems

• Blurred vision
• Seizure
• Chronic pain
• Headache

• Drowsiness; Sleep problems
• Depression; Sadness
• Lack of motivation
• Appetite changes 

• Irritability
• Nervousness
• Impulsiveness
• Aggression

Clinical symptoms of brain injury

Cognitive

Somatic

Emotional
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Traumatic Brain Injury: A Roadmap for Accelerating Progress (2022) 
The National Academies Press



The vast majority of research 
studies in the laboratory and 
clinic have been 
conducted in males. 



2010

1975



"He hit me with his fists, feet, and bottles, smashing me to the 
floor; then he started to kick, sometimes with repeated blows to the 
face and other parts of the body. He has kicked me in the ribs and 
broken them, he has tried to strangle me and taken me by the 
shoulders and banged my head against the floor. 

During my marriage of nearly four years I have received constant 
bruises all over my body, this has been more so during pregnancy. 
I have received black eyes, cut lips, and swollen nose. Most of my 
bruises, have been to the scalp where they do not show."
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IPV

NFL

60-92% of survivors receive facial or head injuries during violence episodes,
but the actual numbers are underreported

St Ivany & Schminkey, 2016; Corrigan et al, 2001; Ruff et al., 2009

57,000
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Cognitive Symptoms

Trouble remembering things
Trouble concentrating
Difficulty making decisions
Mind going blank
Something wrong with mind
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Physical Symptoms

Headaches and head pain
Faintness or dizziness
Nausea or upset stomach
Numbness or tingling
Trouble falling asleep
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Emotional Symptoms

Nervousness or shakiness
Easily annoyed or irritated
Temper outbursts
Feeling blue
Feeling no interest in things



Roberts et al. (1990) Lancet
Danielsen et al. (2021) JNEN

Dementia in a punch-drunk wife
Relatives told us that her husband had been violent towards 
her for many years, particularly in relation to his drinking, 
and the patient had often been seen with cuts and bruises…

Chronic Traumatic Encephalopathy (CTE)-Type 
Neuropathology in a Young Victim of Domestic Abuse 

A 29-year-old woman with a history of being the victim of 
domestic violence. Autopsy revealed evidence of significant 
remote head injuries in the form of extensive scars over the 
scalp and so-called “cauliflower ears”.PA
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Single women’s shelter data review
• Research Question: 

Do either the HELPS TBI screening tool or 
demographics predict DV shelter length of 
stay?

• Study Design:
Data cleaning and then retrospective review 
of electronic records from September 2008 
to December 2020, inclusive of >1,000 adult 
participants.



HELPS assessment from a domestic violence 
shelter in Maricopa County, AZ

~2015-2020 n=1,719
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Have you ever hit your head or been hit on the 
head?

Were you ever seen in the emergency room, 
hospital, or by a doctor because of an injury to your 
head?
Did you ever lose consciousness or experience a 
period of being dazed and confused because of an 
injury to your head?

Are you having cognitive or social problems in your 
daily life?

Did you experience a significant sickness following 
your head injury?

71.7%

37.7%

49.1%

54.9%

13.9%

28.3%

62.3%

50.9%

45.1%

86.1%

0% 25% 50% 75% 100%

Yes No



n = 1,088

Positive
47%

Not 
Positive

53%

HELPS Screening Length of Stay



Individuals with positive HELPS 
screen:
• Older
• Less categorized as Black 
• More categorized as White
• More educated
• Difference in proportion of citizens
• More “External” health issues
• More Psych/Neuro health issues

Cohort Descriptive Statistics

n = 1,088; *, statistically significant result for alpha level = 0.05;
a, Two-sample t-test (continuous variables), Chi-square / 
Fisher’s Exact test (categorical variables)



• Positive HELPS Screening (6 days less)

• Age (0.78 days more per 1-year increase)

• Male Sex (25.22 days less)

• Non-US Citizenship (15.55 days more)

• ≥1 Child in Shelter (15.02 days more)

Predictors of 
DV Shelter 

Length of Stay

n = 1,075
Linear regression for days in shelter
*Indicates statistically significant result for alpha level = 0.05



Lessons Learned
• Lack of standardized data collection limited analyses
• High prevalence of suspected TBI in shelter participants 

using HELPS
• Demographic and health disparities may exist in HELPS
• Intake data may predict shelter length of stay
• HELPS tool defines the past, whereas present 

symptoms would guide service allocation

Is there something better than HELPS?





A total of 208 patients were seen in the 
Barrow clinic from April 2012 through 
November 2015 via our community 

shelter partnership program.
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A total of 208 patients were seen in the 
Barrow clinic from April 2012 through 
November 2015 via our community 

shelter partnership program.



Concussion + DV diagnosis at 
licensed health care facilities in 
Arizona from 2016-2018 
1,024 records

23 were also pregnant



Battered and Pregnant: A Prevalence Study 

ANNE STEWART HELTON, RN, MS, JUDITH MCFARLANE, RN, DRPH, AND 
ELIZABETH T. ANDERSON, RN, DRPH 

Abstract: We interviewed 290 pregnant women randomly se­
lected from public and private prenatal clinics, 80 per cent of whom 
were at least five months pregnant (ages 18-43, 42 per cent Latino, 
22 per cent Black). Twenty-four women reported physical battering 
during this pregnancy (44 reported physical battering before the 
current pregnancy). Eight of the 24 pregnant women had sought 
medical treatment for injuries sustained; none reported having been 
assessed by prenatal care providers for abuse. (Am J Public Health 

1987; 77: 1337-1339.) 

Introduction 

Physical battering of women is an underreported crime, 
associated with health consequences. •-3 Estimates of the 
number of women battered each year range from 1.6 million4 

to 12 million.5 It is thought that at least 25 to 30 per cent of 

The sample of 290 Black, White, and Latino women 
ranged in age from 18 to 43 years; the average age of public 
clients was 25 years, that of the private clients was 28.5 years. 
The majority (70.6 per cent) of the sample was married; 58.3 
per cent had graduated from high school; 25.8 per cent 
reported some college; and 22.4 per cent were employed. The 
racial and ethnic distribution of the total sample was as 
follows: Black, 22.4 per cent; Latino, 43.1 per cent; White, 
32.1 per cent; American Indian or Asian, 2.4 per cent. Racial 
distribution of births for the metropolitan area was: Black, 
27.6per cent; Latino, 32.7 percent; White, 35.2 percent; and 
other, 4.5 per cent. 10 The modal month of pregnancy when 
interviewed was eight months, with 80 per cent of the women 
at least five months pregnant. 

AJPH October 1987, Vol. 77, No. 10 

TABLE 1-Ch•acterlstlcs of Women Battered during and before Preg­
nancy and Nof1.Batterec:t Women 

Characteristics 

Race/Ethnicity 
o/o Black 
o/o Latino 
% White 
o/o Other 

Mean Age (years) 
o/o Married 
% Employed 
% High School Graduate 

VA 

Battered 
during Battered before 

Pregnancy Pregnancy 
(n = 24) (n = 44) 

29.2 18.2 
33.3 52.3 
33.3 27.3 

4.2 2.2 
23.6 26.5 
71 66 
29 18 
62 41 

U.S. Department of Veterans Affairs 

Veterans Health Administration 
Phoenix VA Health Care System 

Non-
Battered 

(n = 222) 

22.5 
42.4 
32.9 

2.2 
26.4 
71 
23 
60 

Face--­
(n=19) 

'-----Neck/Choking 
(n=4) 

Abdomen 
(n=3) 

College of Medicine 
Phoenix 



Neuroplacentology:  
field that links placenta physiology and brain development

Knuesel et al. (2014) Nat. Rev. Neurol.

Premature death, 
natural abortion

Cerebral palsy

Autism spectrum

Schizophrenia, 
depression, dementia





• Data set includes:
– Mother

• demographic information of 
pregnant mother

– Pregnancy
• pregnancy related conditions (pre-

eclampsia, gestational diabetes)
• outcomes of pregnancies (PROM, 

C-Section vs VD, etc.) 
– Child’s birth records

• birth weight, APGAR scores
• congenital abnormalities
• other pregnancy related outcomes

336,028 Pregnancies
19,825 with documented DV

2016-2020

10,244 with documented TBI

965 with documented DV & TBI

1:17

1:33

1:348



68.4%

42.5%

32.7%

22.0%

40.6%

26.9%

8.0%

18.1%

11.8%

18.2%

0% 25% 50% 75%

Intimate partner violence

Physical violence

Psychological violence

Sexual violence

Controlling behaviors

Type of violence and risk of adverse birth outcomes

Cases n = 318 

Control n = 636

Adjusted 
Odds Ratio

3.119

4.767

1.423

0.798

0.755

Adverse birth outcomes: low birth weight (<2500 g), 
preterm birth (born before 37 weeks)

Cases: women who had adverse birth outcomes
Controls: women who had normal birth outcomes
Dates: January – March 2017

2009 Population: 5,247,005





Guidelines for graduated return to activity

Confounding factors: drug use | alcohol use | sleepiness | dehydration | heat stroke | mental health | nutrition | genetics | hypertension



Management relies on a community of helpers
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You have completed 1 of 6 modules. 

Next. a number of designs will be presented one at a time. Try to remember 
each of these designs EXACTLY as it is shown as you will be asked about 
them later. For example: 

�This is a sample design 

Was this one of the designs? 

c;:;:::->Answer: ""CJ Yes 

Was this one of the designs? 

(J
r.... Answer: 

�No 

We will start with a sample of the test to familiarize you with the process. 

Click the button below when you are ready to begin the sample. 
Conlinue 

U.S. Department of Veterans Affairs 

Veterans Health Administration 

Phoenix VA Health Care System 

lmPAC 
APPLICATIONS INC. 

What is the SCAT6? 

The SCAT6 is a standardised tool for evaluating concussions 
designed for use by Health Care Professionals (HCPs). The 
SCAT6 cannot be performed correctly in less than 10-15 minutes. 
Except for the symptoms scale, the SCAT6 is intended to be 
used in the acute phase, ideally 'within 72 hours (3 days), and 
up to 7 days, following injury. If greater than 7 days post-injury, 
consider using the SCOAT6/Child SCOAT6. 

The SCAT6 is used for evaluating athletes aged 13 years 
and older. For children aged 12 years or younger, please 
use the Child SCAT6. 

If you are not an HCP, please use the Concussion 
Recognition Tool 6 (CRT6). 

Preseason baseline testing 'with the SCAT6 can be helpful for 
interpreting post-injury test scores but is not required for that 
purpose. Detailed instructions for use of the SCAT6 are provided 
as a supplement. Please read through these instructions carefully 
before testing the athlete. Brief verbal instructions for each test 
are given in blue Italics. The only equipment required for the 
examiner is athletic tape and a watch or timer. 

This tool may be freely copied in its current form for 
distribution to individuals, teams, groups, and organizations. 
Any alteration (including translations and digital re­
formatting), re-branding, or sale for commercial gain is not 
pennissible without the expressed written consent of BMJ. 

Recognise and Remove 

A head impact by either a direct blow or indirect transmission of 
force to the head can be associated Vvith serious and potentially 
fatal consequences. If there are significant concerns, 'Nhich may 
include any of the Red Flags listed in Box 1, the athlete requires 
urgent medical attention, and if a qualified medical practitioner 
is not available for immediate assessment, then activation 
of emergency procedures and urgent transport to the nearest 
hospital or medical facility should be arranged. 

ifMbffi@tMiftml 
Orange Optional part of assessment 

Any athlete with suspected concussion should be R EMOVEO 
FROM PLAY, medically assessed, and monitored for injury­
related signs and symptoms, including deterioration of their 
clinical condition. 
No athlete diagnosed with concussion should return to play 
on the day of injury. 
If an athlete is suspected of having a conrussion and mecical 
personnel are not immeciately available, the athlete should 
be referred (or transported if needed) to a mecical facility for 
assessment. 
Athletes with suspected or diagnosed concussion should not 
take medications such as aspirin or other anti-inftammatories, 
sedatives or opiates, drink alcohol or use recreational drugs 
and should not drive a motor vehicle until cleared to do so by 
a medical professional. 
Concussion signs and symptoms may evolve over time; it is 
important to monitor the athlete for ongoing, worsening, or 
the development of additional concussion-related symptoms. 
The diagnosis of concussion is a clinical determination made 
by an HCP. 
The SCAT6 should NOT be used by itself to make, or 
exclude, the diagnosis of concussion. It is important to note 
that an athlete may have a concussion even if their SCAT6 
assessment is 'within normal limits. 

1¾%,MnlM 
The basic principles of first aid should be followed: assess 
danger at the scene, athlete responsiveness, airway, 
breathing, and circulation . 
Do not attempt to move an unconscious/unresponsive 
athlete (other than 'Nhat is required for airway management) 
unless trained to do so. 
Assessment for a spinal and/or spinal cord injury is a critical 
part of the initial on-field evaluation. Do not attempt to assess 
the spine unless trained to do so. 
Do not remove a helmet or any other equipment unless 
trained to do so safely. 

For use by Health Care Professionals Only SCATS™ 

OQ9 International 
Olympic 
Committee 

Developed by: The Concussion in Sport Group (CISG) 
Sui;ponedby 

FIFA: 

College of Medicine 
Phoenix 

llJ 



pinkconcussions.com/violence

https://www.pinkconcussions.com/violence


CALL TO ACTION
• Americans can lead societal change by:

– Supporting research into the epidemiology of IPV-related TBI
– Deliver social services to support victims and their families
– Fund therapeutic trials for victims to recover from TBI-related deficits
– Education about civil discourse in interpersonal relationships

• Leadership is needed from cultural icons, such as 
athletes and celebrities, to raise awareness. 

• Action is needed from legislators to enact zero 
tolerance policies against abuse that results in 
neurological impairment.

• NOTE: Perpetrators among society may hinder progress
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