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Abstract

Introduction: Abused women often report a wide range of physical and psychological symptoms that present
challenges to providers. Specifically, injuries to the head or strangulation, may initiate neurological changes that
contribute to central nervous system (CNS) symptoms. These symptoms are often attributed to mental health
diagnoses in this population. The purpose of this analysis is to examine the prevalence of and associations between
reported probable traumatic brain injury (TBI) and CNS symptoms in a sample of women of African descent.
Methods: A convenience sample of 901 women of African descent from Baltimore, MD and the US Virgin
Islands, aged 18–55, was used to examine relationships among self-reported intimate partner violence (IPV),
TBI, and CNS symptoms. Data were collected via Audio Computer-Assisted Self-Interview.
Results: Abused women who experienced a probable TBI were more likely to report CNS symptoms than
those who did not. When controlling for demographics, IPV, and mental health symptoms, probable TBI was
associated with a two point increase in CNS symptom frequency score (95% confidence interval: 1.55–2.93,
p < 0.001).
Conclusions: Women who reported both probable TBI and IPV were more likely than their abused counterparts
who reported no TBI to report CNS symptoms. This relationship held true even when controlling for symptoms
of depression and post-traumatic stress disorder (PTSD). Clinicians working with women should be aware of
TBI as a possible etiology for symptoms in abused women. Appropriate screening and treatment protocols
should be designed and implemented across medical settings to improve outcomes for women who have
experienced IPV and TBI.
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Introduction

Traumatic brain injury (TBI) has been defined as ‘‘an
alteration in brain function, or other evidence of brain

pathology, caused by an external force,’’ that may result in
cognitive impairment.1 In the United States, there are*1.5 to 2
million persons that incur a TBI each year.2,3 TBIs are most
often the result of falls or being struck by a person or object.4

TBI is most often categorized by severity of initial injury as
measured by the Glasgow Coma Scale (GCS) into mild (GCS
13–15), moderate (GCS 9–12), and severe (GCS 3–8) sub-

types.5,6 Mild TBI (mTBI) is the most underreported type of
TBI as many people do not seek medical attention, often self-
diagnosing with a concussion and making a false assumption
that the condition will not be associated with further side ef-
fects.7 Although, attention has been given to increase the
awareness and identification of mTBI, many patients are
discharged from emergency department or primary care visits
without adequate information regarding the risk for lasting
neurologic symptoms such as headache, dizziness, or cogni-
tive slowing. This symptom cluster along with difficulty in
concentrating and emotional lability among other symptoms
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comprises postconcussive syndrome.8 When these symptoms
do occur, referrals to appropriate resources such as neuro-
psychologists, neurologists, and occupational therapy may not
be made.

One challenge with TBI literature is that it does not rou-
tinely differentiate the various mechanisms by which TBI can
occur; specifically, physical abuse among victims of intimate
partner violence (IPV) representing a subpopulation of in-
dividuals who often sustain multiple TBIs over time and re-
porting for many reasons may be reduced. Other populations,
such as athletes and military personnel who sustain multiple
mTBIs are shown to have a high risk for chronic neurological
symptoms and deficits, whereas individuals with one or fewer
TBIs tend to recover.9,10 Multiple mTBIs have been shown to
be particularly dangerous in situations where the brain has
not recovered from the first insult, and over time, the effects
of cumulative mTBI has been termed chronic traumatic en-
cephalopathy, which has been associated with depression,
suicidality, and Alzheimer’s-like syndromes.10 This leads us
to question how mTBIs in abused women may contribute to
many of the neurological symptoms that we observe in these
better studied, multiple mTBI subpopulations.

IPV is a pattern of physical and/or sexual violence in the
context of coercive control by an intimate or ex-intimate part-
ner.11,12 Women may be at high risk for assault related mTBIs,
as one in three women experience IPV during their lifetimes,11

and in women experiencing IPV, between 40% and 92% in-
cur physical injuries to the head, and almost half report
having experienced strangulation.13,14 For many abused wo-
men, head injuries occur multiple times, in an escalating pat-
tern, and cognitive or psychological effects are often viewed
within the context of abuse rather than as a specific medi-
cal injury.13,14 Damage to the structure and connectivity of
neurons underlies functional impairments following an acute
TBI. In chronic cases as has been shown in military and athlete
subpopulations, it is likely that the secondary injury mecha-
nisms, including the inflammatory response and disruption of
neuronal electrophysiology result in cellular energy deple-
tion and dysregulation of glucose metabolism that is related to
long-term consequences.10,15 The cascade of secondary injury
influences neuronal recovery as manifested by cognitive im-
pairment, as well as psychological and physical health.10

While there has been evidence published, which shows
associations between IPV and neurologic and neuropsychi-
atric symptoms consistent with postconcussive syndrome,
limited work has examined this pathway through known or
potential TBIs (inclusive of both blunt force injury to the
head and strangulation events).14,16–18 As part of a case–
control study examining the prevalence of IPV and its impact
on health outcomes in women of African descent in Balti-
more, MD and the US Virgin Islands (USVI), we aimed to
examine the prevalence of probable TBIs and associations
between probable TBIs and central nervous system (CNS)
symptoms. Specific questions included examining differ-
ences in prevalence of probable TBIs and CNS symptoms
between abused women with and without reported probable
TBI, as well as control group reporting no lifetime IPV.

Methods

A comparative case–control study was conducted in Bal-
timore, MD and St. Thomas and St. Croix in the USVI to

examine health outcomes of IPV. The protocol was approved
by the Institutional Review Boards at both sites as well as the
National Institute for Minority Health and Health Disparities.
Participants were recruited from waiting rooms in primary care,
prenatal, and family planning clinics. A total of five clinics
were used for recruitment, one in Baltimore and four in the
USVI. Data collection utilized an audio computer assisted self-
interview (ACASI), which allowed for participation of women
with varying levels of literacy as well as an additional level of
privacy for women completing the questionnaire. Women were
compensated $20 upon completion of the questionnaire. Par-
ticipation was restricted to women who met the inclusion cri-
teria of being age 18–55, reporting African American, African
Caribbean, or of racial or ethnic heritage that included African
descent, and reporting being in a relationship within the past 2
years. In Baltimore, inclusion was additionally limited to
English-speaking participants; while in the USVI English and
Spanish-speaking participants were included to more accu-
rately reflect the site’s demographic.

Case–control selection

Cases and controls were identified following a brief set of
screening questions. Cases of IPV were defined as women
reporting physical or sexual abuse by a current or recent
(within the past 2 years) partner on the Abuse Assessment
Screen (AAS),19 or current extreme controlling behaviors on
the Women’s Experience of Battering (WEB) tool.20 Con-
trols were never-abused women according to their lifetime
reports on the AAS who reported having an intimate partner
during the past 2 years. Based on prior prevalence estimates,
the number of potentially eligible controls participants was
hypothesized to exceed the number of cases, thus control
selection was randomized by computer programming ac-
cording to the 10 to 1 ratio identified in prior prevalence
estimates.21 The prevalence in the actual population was al-
most twice as high as predicted, resulting in a lower number
of controls (n = 358) than cases (n = 543).

Measures

Variables for strangulation came from one question on the
Danger Assessment (‘‘Does he ever try to choke you?’’) and
one question from the Severity of Violence Against Women
Scales (‘‘In the past 12 months has your partner choked
you?’’).22 Head injuries were measured using six questions
from the Miller Abuse Physical Symptoms and Injury Scale
(MAPSAIS).23,24 Each included question from the MAPSAIS
asks about past year injuries to the head or face (see Table 1 for
a list of all six included injuries). These variables were di-
chotomized into ever or never for both injury to the head and
strangulation. A combined dichotomous probable TBI vari-
able, including participants who reported any injury to the head
or strangulation event, was also created for analyses. While
strangulation results in anoxic brain injury which is sometimes
defined as distinct category of acquired brain injury separate
from TBI, the potential neurological consequences of the two
are similar.25,26 Thus, for this analysis of the similarity in
mechanism (blunt force injuries and strangulation, both being
external sources of traumatic injury) and sequela, we include
both mechanisms in our probably TBI variable.

CNS symptoms were measured using the MAPSAIS and
included nine specific symptoms (see Table 2 for a list of all
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nine symptoms included in the analysis).23 For each symp-
tom, women were asked: ‘‘How often have you had this
problem in the past year for any reason?’’ they could respond
on a Likert scale (0–4) with the choices: ‘‘never/not at all;
once; a few times; many times; or every day/almost every
day.’’ In addition to examining the proportion of women
who experienced each particular symptom, we created an
overall frequency score that totaled their responses to all nine
symptoms, which resulted in a possible range of scores from
0 (never experienced any of the CNS symptoms in the past
year) to 36 (experienced each of the CNS symptoms every
day/almost every day in the past year).

Symptoms of post-traumatic stress disorder (PTSD) and
depression were measured using the 3-item Primary Care
PTSD Screen (PC-PTSD)27 and the 10-item Center for Epi-
demiologic Studies Depression Scale (CESD-10),28 respec-
tively. Both screening tools have been validated in diverse,
clinic-based samples.27–29 A cut-off score of 10 on the CESD-
10 and 3 on the PC-PTSD were used to determine whether
participants met criteria for having experienced past week
symptoms of depression or lifetime symptoms of PTSD.

Analyses

Analyses were conducted using SPSS Version 22.30 Data
were cleaned and reviewed for missing data, which was less

than 2% for the included variables. Frequencies and de-
scriptive statistics were used to examine all variables of in-
terest. Chi-square analysis was used to examine differences
in probable TBI and CNS symptoms between cases and
controls, as well as to examine differences in CNS symptoms
between cases who had experienced a probable TBI (any
reported strangulation event or head/face injury—see Ta-
ble 1) and those who had not. Multivariable linear regression
was used to examine the effects of multiple variables on the
CNS symptom frequency score. The regression model in-
cluded relevant covariates available in the dataset based on
prior literature.13

Results

In total, 1579 women were screened for inclusion in the
study, and 901 (n = 358 controls, n = 543 cases) met all eli-
gibility criteria, were selected for participation, provided
consent, and completed survey measures (Fig. 1). From the
USVI, data were collected from 384 cases and 169 controls,
while in Baltimore the breakdown was 159 cases and 189
controls.

The median age of participants was 27 (IQR: 22–35, range:
18–55). There were no significant differences in age, edu-
cation, monthly income, or employment between IPV cases
and controls. Additional details on the demographics and

Table 1. Proportion of Participants Reporting Injury(ies) to the Head

or Strangulation in Cases and Controls

Cases: reporting
any lifetime IPV (n = 537)

Controls: reporting
no lifetime IPV (n = 357) p

Head injuries with loss of consciousness 40 (7) 5 (1) <0.001
Broken/dislocated jaw 20 (4) 4 (1) 0.02
Eye injuries 66 (12) 17 (5) <0.001
Head injury with damage to the ear 28 (5) 5 (1) 0.003
Facial injuries (e.g., black eye, bloody nose) 88 (16) 15 (4) <0.001
Dental injuries 70 (13) 34 (10) 0.11
Head injurya 168 (31) 56 (15) <0.001
Strangulationb 194 (36) — —

Values are presented as n (%). n = 894, participants with complete MAPSAIS head injury data.
aAny of the preceding six head injuries (past year reported).
bOnly measured in cases (lifetime reported).
IPV, intimate partner violence; MAPSAIS, Miller Abuse Physical Symptoms and Injury Scale.

Table 2. Proportions of Participants Reporting Central Nervous System Symptoms

Case
(n = 534)

Control
(n = 356) p

Probable
TBIa (n = 265)

No probable
TBIa (n = 269) p

Headaches 476 (89) 311 (87) 0.416 242 (91) 234 (87) 0.108
Memory loss 213 (40) 58 (16) <0.001 126 (48) 87 (32) <0.001
Blacking out 122 (23) 33 (9) <0.001 80 (30) 42 (16) <0.001
Ears ringing 224 (42) 86 (24) <0.001 132 (50) 92 (34) <0.001
Dizzy spells 320 (60) 133 (37) <0.001 173 (65) 147 (55) 0.012
Seizures 32 (6) 6 (2) 0.002 17 (6) 15 (6) 0.683
Vision problems 261 (49) 116 (33) <0.001 150 (57) 111 (41) <0.001
Hearing problems 111 (21) 29 (8) <0.001 69 (26) 42 (16) 0.003
Difficulty concentrating 290 (54) 81 (23) <0.001 167 (63) 123 (46) <0.001

Values are presented as n (%). n = 890, participants with complete MAPSAIS CNS data.
aAmong cases only.
CNS, central nervous system.
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site-specific differences of the sample can be found in other
publications.24,31,32

Overall, 270 abused women reported at least one of the six
types of head injuries inquired about in the MAPSAIS. As
shown in Table 1, in all categories of head and face injuries,
abused women reported more injuries relative to nonabused
women. These differences were significant in all categories
except dental injuries. Strangulation was only measured in
women reporting IPV, and 194 women reported at least one
lifetime strangulation event by an intimate partner. Reported
head injuries and strangulation events were similar between
the two sites. Symptoms consistent with PTSD were more
commonly reported by women in the USVI than in Baltimore
(16% vs. 10%, p = 0.015).

CNS symptoms were also more commonly reported among
cases than controls (Table 2). Headaches were the only CNS
symptom, in which a significant difference was not noted.
Among cases only, each of the CNS symptoms was reported
by more women who had experienced a probable TBI than
those who had not. Seven out of nine symptoms reached sig-
nificance, with headaches and seizures being the two that did
not. CNS frequency scores in this sample ranged from 0 to 28
(median: 6; IQR: 2–10). In a linear regression model, the
probable TBI variable (which included a history of lifetime
strangulation and/or a past-year injury to the head) was asso-
ciated with an increase in overall CNS symptom frequency
score of three to four points (b: 3.76, confidence interval [95%
CI]: 3.07–4.45, p < 0.001).

In a multivariable linear regression model controlling for
age and site, we examined the effect of probable TBI and
mental health covariates on the overall CNS symptom fre-
quency score (Table 3), probable TBI remained significantly
associated with an increase in CNS symptom frequency score

of approximately two points (b: 2.24, 95% CI: 1.55–2.93,
p < 0.001). In addition, lifetime IPV, PTSD, and depression
were also significantly associated with increases in the CNS
symptom frequency score of one to three points (b: 1.91, 95%
CI: 1.20–2.62, p < 0.001; b: 1.84, 95% CI: 0.90–2.79,
p < 0.001; and b: 2.82, 95% CI: 2.15–3.50, p < 0.001). There
was also a statistical association between the 45 and 55-year-
old (oldest) age group and an increase of CNS symptom
frequency score (b: 1.12, 95% CI: -0.01 to 2.25, p = 0.05).

Discussion

The prevalence of reported probable TBI (from injury to
the head or strangulation) in women who experienced IPV
was 50% in this sample. Prior literature on the topic presents
a wide range of TBI prevalence among women who have
experienced IPV (40%–92%).13,33 Difficulty in determining
a more specific prevalence estimate stems from challenges in
measurement and sampling. Many studies of TBI in patients
experiencing IPV rely on samples of victims who are seeking
healthcare or advocacy services, which may not be repre-
sentative of the larger population of abused women.14,34 In
addition, lack of care seeking following IPV-related head
injuries is common,16,17,35 limiting prospective clinical and
research evaluation, thus leading to reliance on retrospective
reporting in research. Similar to other studies that examined
women in ED and shelter settings, having experienced a
probable TBI was associated with increased reporting of CNS
symptoms.16,17,35 Our findings are unique in that they were
obtained from an outpatient clinic-based sample (women not
currently seeking violence specific or acute care services),
and that we were able to compare rates of reported CNS
symptoms with abused women who had not experienced an

FIG. 1. Eligibility and inclusion flow
diagram.
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injury to the head or strangulation event. Multivariable
analysis allowed us to control for comorbid PTSD and de-
pression symptoms, which often manifest similarly.

Implications for practice

These findings are of utmost concern to providers who (1)
may not screen women for past or present IPV and (2) if they
are screening for IPV, may be more likely to attribute CNS
symptoms to concomitant mental health issues faced by
women who have experienced IPV. This is important as TBI-
related CNS symptoms require interventions that greatly
differ from those of mental health symptoms. For example,
neuropsychological testing, occupational and physical ther-
apy evaluations may be sought for symptoms associated with
TBI. For this reason, additional assessment and interventions
are likely needed in to identify and treat women who are
experiencing TBI symptoms in the context of a current or past
abusive relationship. Women who have experienced IPV-
related TBIs may enter the healthcare system through various
avenues, including primary care, emergency departments
(EDs) mental health settings, and drug and alcohol care. In-
corporating brief but specific screening for TBI such as the
HELPS Brain Injury Screening Tool36 may help to identify
women who could benefit from referrals to neurology and
brain rehabilitation specialists.37 Work in other high-risk
populations has shown that TBI screening can be successfully
implemented across various settings, including healthcare
systems and community-based services providers.37,38 Ad-
ditional emerging risk stratification techniques such as neu-
roimaging may help to identify women at high risk for
postconcussive syndrome and may aid clinicians in decision-

making.39 Partnerships with law enforcement and advocacy
agencies providing services to abused women, as the first
point of system contact for abused women, may further im-
prove case-finding efforts and access to appropriate care.
Concerted efforts to increase collaborating agencies’
awareness about the link between IPV and mTBI may pro-
vide reciprocal long-term benefits to the justice and advocacy
system in the form of better documentation of physiologic
injury and improved symptomology with appropriate treat-
ment.

While screening for TBI is an important initial step in as-
suring women that they receive an appropriate care, much
additional work is needed to determine the short- and long-
term risks and benefits of implementing screening and referral
protocols. As interventions for mTBI detection and treatment
continue to improve, it is important that IPV providers and
mTBI experts collaborate to establish protocols that are ap-
propriate to the needs of this population. There are a few best
practice protocols that have been developed by various orga-
nizations for acute care of IPV victims of strangulation40 and
a separate initiative for IPV head injury victims.41 However,
these existing protocols are lacking in features to actively
capture both blunt force and strangulation injuries and CNS
symptoms indicative of postconcussive syndrome. It is also
important that screening efforts for TBI among IPV survivors
occur in nonacute settings as prior work has shown that the
minority of women seek medical care following an incident of
head injury or strangulation.16,17,35 While mental health dis-
orders (PTSD and depression) were associated with increased
CNS symptom reporting in this sample, the importance of
mental health diagnosis, treatment, and follow-up for these
patients cannot be underestimated. Attention to both physical

Table 3. Associations of Covariates with Central Nervous System Symptom Frequency Score

n (%)

Unadjusted results Adjusted results

b 95% CI p b 95% CI p

TBI status
Probable TBI 321 (36) 3.76 3.07–4.45 <0.001 2.24 1.55–2.93 <0.001
No reported TBI 569 (64) Ref. Ref.

IPV status
Any lifetime IPV exposure 534 (60) 3.61 2.93–4.29 <0.001 1.91 1.20–2.62 <0.001
No lifetime IPV exposure 356 (40) Ref. Ref.

PC-PTSD screen
Positive (‡3) 122 (14) 4.19 3.21–5.18 <0.001 1.84 0.90–2.79 <0.001
Negative (<3) 768 (86) Ref. Ref.

CES-D depression screen
Positive (‡10) 342 (38) 4.17 3.49–4.84 <0.001 2.82 2.15–3.50 <0.001
Negative (<10) 548 (62) Ref. Ref.

Site
US Virgin Islands 543 (61) -0.19 -0.92 to 0.53 0.60 -0.61 -1.26 to 0.04 0.07
Baltimore, MD 347 (39) Ref. Ref.

Age
45+ 80 (9) 0.83 -0.47 to 2.14 0.21 1.12 -0.01 to 2.25 0.05
35–44 146 (16) 0.77 -0.27 to 1.81 0.14 0.47 -0.43 to 1.37 0.30
25–34 321 (36) -0.11 0.93–0.71 0.79 -0.50 -1.20 to 0.21 0.17
18–24 343 (39) Ref. Ref.

n = 890, participants with complete MAPSAIS CNS symptom frequency data.
CESD, Center for Epidemiologic Studies-Depression; CI, confidence interval; PTSD, post-traumatic stress disorder; PC-PTSD, Primary

Care-PTSD Screen; Ref, reference category; TBI, reported traumatic brain injury.
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health and physiologic mechanisms associated with their
symptomology may also help to validate women’s experi-
ences with violence.

Limitations

This study relied on cross-sectional, self-reported data
and not on a clinical diagnosis, neuroimaging, or validated
screening tool for TBI, possibly resulting in incorrect recall
by participants. Variation in reporting time frame based on
measure may compound this issues, as IPV and CNS symp-
tom measures except the strangulation variable used for this
analysis were time limited to past year or past 2 years, men-
tal health symptoms were lifetime (PTSD) or current (past
2 weeks) reports. This has the potential to lead to variation
in prevalence estimates and ability to detect associations.
TBI, especially, may be underestimated with the past 1-year
time frame, while lifetime screening of PTSD symptoms may
not be reflective of current health status. As health outcomes
more broadly were the topics of the study, TBI and CNS
symptoms were secondary analyses. The measures used may
therefore not completely or accurately capture all potential
TBI causes or CNS symptoms experienced by participants.
Future research should utilize clinical records or a more
formal screening and diagnostic aids to identify patients who
meet the diagnostic criteria for having experienced a TBI.
Previous literature suggests that this population may face
multiple head injuries as well as multiple nonfatal strangu-
lation events over time.33,42 A measure that more accurately
collected information related to repeated head trauma from
blunt force facial injuries (from punches, blows with weap-
on) and strangulation events, over time, would have been
helpful in capturing any dose–response relationships be-
tween CNS symptoms and repeated TBI.

Similarly, CNS symptoms were self-reported, with no
testing of neurological deficits undertaken either by physical
exam or by neuropsychological testing, and the MAPSAIS
has not been validated against clinical diagnosis. The impli-
cations of differences in reported symptoms using the MAP-
SAIS score are therefore unknown. While the MAPSAIS CNS
score did not meet the normality assumption for linear re-
gression, it was deemed the most appropriate analysis as no
cut-off score has been defined in the literature. Additional
covariates such as acute anxiety or stress and other neuro-
logical diagnoses would also have been ideally added to
strengthen the conclusions of association of outcomes with
TBI. Finally, while the sample was selected from two diverse
locations in the US and USVI, it was not a population-based
study, and therefore, generalizability is limited.

Strengths

This study adds to the body of evidence, suggesting that
women who experience IPV are more likely to suffer from
symptoms consistent with mTBI and shows an association
between these symptoms and reported injuries to the head
and strangulation events. While the study design and setting
limit generalizability, it is unique in examining reported
probable TBI occurrences and symptoms among abused
women who are not currently seeking either acute medical
care or specific IPV services. This study also importantly
adds to the very limited literature regarding IPV experiences
in Caribbean women.

Conclusions

The impact of TBI may contribute to the long-term nega-
tive outcomes of women who have experienced IPV. In this
study, women reporting probable TBI and IPV had more CNS
symptoms than women who had never been abused or who
reported no probable TBIs within abusive relationships. Spe-
cific protocols for a variety of healthcare settings as well as for
IPV service organizations for the proper identification, diag-
nosis, and treatment of TBIs in these women may provide
opportunities to improve long-term health and functional
outcomes.
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