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Lynn Frederick-Hawley,4 Jeanne M. Hoffman,5 and Yelena Goldin Frazier6

Abstract
Intimate partner violence (IPV) is associated with risk for multi-etiology brain injury (BI), including repetitive
head impacts, isolated traumatic brain injuries (TBI), and anoxic/hypoxic injury secondary to nonfatal stran-
gulation (NFS). IPV-related injuries are often unreported, but evidence suggests that survivors are more
likely to report when asked directly. There are currently no validated tools for screening of brain injury re-
lated to IPV that meet World Health Organization guidelines for this population. Here, we describe measure
development methods and preliminary utility of the Brain Injury Screening Questionnaire IPV (BISQ-IPV)
module. We culled items from existing IPV and TBI screening tools and sought two rounds of stakeholder
feedback regarding content coverage, terminology, and safety of administration. The resulting stakeholder-
informed BISQ-IPV module is a seven-item self-report measure that uses contextual cues (e.g., being
shoved, shaken, strangled) to query lifetime history of IPV-related head/neck injury. We introduced the
BISQ-IPV module into the Late Effects of TBI (LETBI) study to investigate rates of violent and IPV-specific
head/neck injury reporting in a TBI sample. Among those who completed the BISQ-IPV module (n = 142),
8% of the sample (and 20% of women) reported IPV-related TBI, and 15% of the sample (34% of
women) reported IPV-related head or neck injury events that did not result in loss or alteration of conscious-
ness. No men reported NFS; one woman reported inferred BI secondary to NFS, and 6% of women reported
NFS events. Those who endorsed IPV-BI were all women, many were highly educated, and many reported
low incomes. We then compared reporting of violent TBIs and head/neck injury events among individuals
who completed the core BISQ wherein IPV is not specifically queried (administered from 2015-2018; n = 156)
to that of individuals who completed the core BISQ preceded by the BISQ-IPV module (BISQ+IPV, adminis-
tered from 2019-2021; n = 142). We found that 9% of those who completed the core BISQ reported violent
TBI (e.g., abuse, assault), whereas 19% of those who completed the BISQ+IPV immediately preceding the
core BISQ reported non-IPV-related violent TBI on the core BISQ. These findings suggest that standard
TBI screening tools are inadequate for identifying IPV-BI and structured cueing of IPV-related contexts yields
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greater reporting of both IPV- and non-IPV-related violent BI. When not queried directly, IPV-BI remains a
hidden variable in TBI research studies.

Keywords: intimate partner violence; traumatic brain injury

Introduction

Intimate partner violence (IPV) refers to coercive, ag-

gressive, or violent acts perpetrated by a current or for-

mer romantic or sexual partner, and includes physical,

emotional, financial, and sexual violence, and/or stalking

to establish and maintain power and control.1 Both males

and females can be victimized, but four in five victims of

criminally recorded IPV identify as females.1,2 Females

experience far greater physical injury and service costs

than males.3–6 IPV perpetrators commonly target the

head and face,1,7,8 resulting in brain injury (BI).9–22 Esti-

mates suggest that up to 75% of women IPV survivors

sustain a BI in the context of IPV.16 IPV-BI can be caused

by an isolated traumatic brain injury (TBI, i.e., external

force to the head resulting in loss or alteration of con-

sciousness),23,24 or by nonfatal strangulation (NFS),

which refers to any injury that alters cerebral blood

flow secondary to manual or ligature strangulation, suffo-

cation, or near drowning,18 Repetitive head injury (RHI),

or repeated exposure to sub-concussive or sub-clinical

injuries to the head, neck, or face, can include quantifi-

able isolated injury events or repetitive abuse that is not

easily quantified; RHI. These injury etiologies—TBI,

NFS, and RHI—can occur in isolation, or they can co-

occur in individuals with a history of IPV.13,25,26

Brain trauma sustained in the context of IPV is unique

in important ways. Isolated TBI often co-occurs with fre-

quent RHI, which unlike injuries sustained in other con-

texts (e.g., contact sports), is not followed by medical

surveillance or opportunity for rest and recovery. NFS

may co-occur with TBI and RHI, particularly as abuse es-

calates.27 Barriers to IPV reporting are well-documented;

they include fear of retaliation, safety concerns, mistrust

of criminal-legal and/or health care systems, feeling they

will not be believed, lack of access to health insurance

and care, minimization of injury-related consequences,

feelings of guilt or shame, and brain injury-related cogni-

tive impairments that can contribute to under-reporting or

minimization of violence.9,13,18,28–31 Some evidence

suggests people of color and other marginalized groups

may be more reluctant to seek care.32 Data suggest that

fewer than 25% of women who reported an IPV-BI

sought medical care9,13 and only 6% of those who sur-

vive NFS were admitted to hospital.26 In a sample of

345 women who sought emergency department care

following NFS, medical codes indicating IPV and

strangulation were recorded in only 5.5% of cases.33

Extracranial injuries, such as fractures, may distract

providers from identifying signs of IPV or NFS even

in help-seeking individuals.33 Providers’ unfamiliarity

with IPV-related codes, poor alignment of codes with

reimbursed services, and privacy concerns are barriers

to documenting IPV and NFS in medical records.34 It

is clear that medical records cannot be used in isolation

to identify IPV-related BI exposure.

Screening for TBI is commonly conducted through

structured self-report questionnaires, now recognized as

the field standard for clinical and research screening.35,36

Several widely-used and well-validated tools are avail-

able37–40; what these tools have in common is the use

of contextual cues (e.g., ‘‘on a playground’’ and ‘‘in a

car accident’’) to maximize recall accuracy and com-

pleteness of lifetime head trauma exposures.38 A recent

review35 examined existing self-report TBI screening

tools through the lens of World Health Organization rec-

ommendations for screening in vulnerable populations,

and concluded that only two approximated meeting rec-

ommendations for research on violence in women41,42

and for IPV in particular.43,44 One such measure is the

Brain Injury Screening Questionnaire (BISQ). The

BISQ provides 20 contextual cues that query whether a

blow to the head was ever sustained in each context.

For each positive endorsement, subsequent questions

query duration of altered mental status and/or uncon-

sciousness to characterize the severity and year of each

event recalled.

The BISQ includes two cues regarding blows to the

head sustained in violent contexts, namely while

‘‘being assaulted or mugged’’ and ‘‘being physically

abused.’’ No cues in the 20-item core BISQ are specific

to IPV, and some evidence suggests that structured cue-

ing may be especially important in IPV-BI screening.

Prior studies indicate that survivors are unlikely to rep-

ort IPV-related BI when they are not specifically

asked29,45–51; conversely, many IPV survivors indicate

that they would report abuse if asked directly.52,53 As

such, the use of detailed screening questions has been

recognized as a key component to successful implemen-

tation of IPV screening in clinical settings.33,45

To date, the utility of IPV-specific recall cues has not

been examined in the context of IPV-related BI. Here, we

describe the methods we used to develop and refine the

BISQ-IPV module and provide preliminary evidence of

its utility by presenting data collected from this tool in

an ongoing TBI study.
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Methods
BISQ-IPV module development
To generate content for the item cues, we examined the

TBI screening tools cited in Goldin and colleagues35

and others,9,40 and we also examined broader IPV screen-

ing tools that are validated for the detection of physical,

sexual, or psychological IPV in general practice set-

tings but were not explicitly designed to detect brain

injury54–58 as well as other single-item screeners.51 We

reviewed a single-item query modeled after the American

Congress of Rehabilitation Medicine Brain Injury Inter-

disciplinary Special Interest Group (ACRM BI-ISIG)

definition of mild TBI,23 ‘‘After anything that your part-

ner has ever done to you, have you ever lost conscious-

ness or blacked out?’’ after which positive responses

are followed with subsequent semi-structured questions

to better characterize the incident and its severity. We

also reviewed a modified Veterans Administration TBI

screening tool designed to detect IPV-related TBI.59,60

We compiled all items that pertain to events that could

lead to brain injury; all items pertaining exclusively to sex-

ual, verbal, and psychological abuse were removed. Two

authors (KDOC and LS) presented items relating to physi-

cal abuse to the research team at the Brain Injury Research

Center to seek consensus regarding whether the behaviors

could plausibly result in injury to the brain; items deemed

very unlikely to cause injury to the brain (e.g., twisting

arm) or that were too nonspecific with respect to body

parts involved (e.g., incurring a sprain due to a fight with

partner) were discarded. Items that could possibly result

in injury to the brain (e.g., being hit on the head by partner)

were retained. We grouped items according to similarity

(e.g., all items referring to pushing, shoving, smashing

the head; all items pertaining to hitting the head with an ob-

ject or hand, etc.) and removed items that were redundant,

overlapping, or that could be easily collapsed into a single

more broadly-worded item. For example, separate queries

regarding facial/orbital fracture and injury to the ears

were combined into one. Manual, ligature, and other

strangulation-related queries were abandoned in favor of

one broader item referring to strangulation. Pushing down

stairs was deemed to be adequately covered in a broader

‘‘pushed/shoved’’ item. Items pertaining to hits to the

head with different objects were discarded in favor of a

broader item that refers to being hit on the head with ‘‘an

object, hand, or fist.’’ Seven cues were retained and format-

ted using the same structure that is used in the BISQ,39

wherein each item serves as a recall cue and positive re-

sponses are further queried to ascertain presence and dura-

tion of altered mental status and/or unconsciousness.

Iterative revision process
We sought feedback and revised the draft BISQ-IPV

module based on suggestions from IPV experts and stake-

holders. Members of the authorship team were present for

each round of iterative revision; as such, all decisions re-

garding additions, deletions, and modifications were

made in partnership with stakeholders.

IPV-BI Educational Workshop. Approximately 50

stakeholders attended an in-person educational workshop

in North Bay Canada to provide basic TBI information to

various support professionals who offer services to survi-

vors of IPV and to share an educational toolkit developed

by the facilitators for use in this context.61 Participants in-

cluded women survivors, frontline workers in IPV direct

service settings, administrators, healthcare providers, po-

lice, and legal professionals. Meeting organizers pro-

vided a brief overview of the risks and benefits of

screening for IPV and brain injury, and invited partici-

pants to opine on the development of a screening tool.

Paper copies of the BISQ-IPV module were then shared

with participants, and organizers asked them to provide

feedback on the language, content, structure, feasibility,

and safety of administration of the draft screening tool.

Participants were further invited to indicate what they

liked about the measure and what they would change.

Workshop participants were seated at round tables, and

some chose to work in small groups while others worked

individually to review the BISQ-IPV module and suggest

changes, corrections, and other modifications by writing

directly on the paper tool and/or on separate sheets of

blank paper provided. Following individual review and

small group discussions, a large group discussion pro-

vided additional opportunity for stakeholders to provide

oral feedback that was summarized by a notetaker.

Sexual Assault and Violence Intervention Program. A

second round of stakeholder feedback came from staff

and volunteer advocates, including IPV survivor advo-

cates, at the Mount Sinai Sexual Assault and Violence

Intervention (SAVI) Program. Founded in 1984, the

Mount Sinai SAVI Program supports survivors of IPV

and sexual assault through emergency department advo-

cacy, crisis intervention, free and confidential trauma-

informed therapy services, and public education and

prevention programs. SAVI leadership presented the revi-

sed draft BISQ-IPV module (which integrated feedback

from the North Bay meeting) to all staff via email,

along with a brief description of the BISQ and our

goals for refining the BISQ-IPV module. Stakeholders

were invited to review the BISQ-IPV module and be

prepared to provide feedback with respect to refining

language and optimizing content coverage, feasibility,

and safety of administration.18 Members of the research

team joined a SAVI staff teleconference held approxi-

mately 2 weeks later, during which time the BISQ-IPV

module was reviewed in real time and a member of the

research team recorded all feedback on an electronic
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version of the module so teleconference attendees could

verify that their feedback was accurately reflected. SAVI

team members who were unable to attend the teleconfer-

ence were invited to provide feedback by making com-

ments and suggested edits on an electronic version of the

BISQ-IPV module and emailing it to the research team.

BISQ-IPV module implementation
We introduced the refined BISQ-IPV module into the

Late Effects of TBI (LETBI) study. The LETBI study

is a longitudinal prospective brain donor program that

invites individuals who have sustained at least one

moderate-severe TBI, two or more mild TBIs, or sub-

stantial exposure to RHI at least 1 year prior to study

enrollment to participate in multi-modal clinical charac-

terization during life and make known their wishes for

brain donation.62 Participants were recruited from the

TBI Model Systems of care at Mount Sinai and Univer-

sity of Washington, and from the greater New York tri-

state area by sharing flyers and study information on

social media and in community-based settings known

to serve individuals with TBI.62 The core BISQ, which

asks about injuries in the context of abuse and assault

but does not specifically query IPV, has been part of

the LETBI study battery since 2015. The BISQ-IPV mod-

ule was added in 2018. All research activities were ap-

proved by the program for the protection of human

subjects.

Preliminary characterization of BISQ-IPV
module utility
We used descriptive statistics (frequencies and percent-

ages) to describe the demographic characteristics (sex,

age, race, socioeconomic status) of the individuals who

completed the core BISQ and who completed the core

BISQ preceded by the BISQ-IPV module. Then, we char-

acterized violent and IPV-related injury reporting among

those who completed the core BISQ only and those who

completed the BISQ-IPV module in addition to the BISQ.

In the subset who completed the BISQ-IPV module, we

compared demographic characteristics among those

who reported no history of IPV-related head or neck in-

jury, those who reported IPV-related head/neck injury

but no BI, and those who reported IPV-related BI. We ex-

amined other reported lifetime head trauma exposures in

those with a history of IPV-BI, and we characterized the

temporal relationships of injuries in the subsample of in-

dividuals who completed the core BISQ followed by

BISQ-IPV module 3 years later.

Results
BISQ-IPV module refinement

IPV-BI Educational Workshop. Feedback from work-

shop stakeholders suggested that we specify ‘‘strangled

OR choked’’ for the item pertaining to nonfatal strangu-

lation (previously represented as ‘‘strangled’’), as stake-

holders reported that the word ‘‘choke’’ is more

commonly used by survivors. Based on feedback pro-

vided, we discussed inclusion of additional cues, such

as being thrown down the stairs and behaviors that

could result in suffocation (e.g., smothering with a pil-

low, holding head under water), but we did not include

these cues to avoid redundancy and maximize brevity.

We did, however reword one item to read ‘‘Strangled

or suffocated (‘‘choked’’) you’’ in an effort to encompass

behaviors that could interrupt airflow.

Feasibility of administering the screening tool in busy

and sometimes under-staffed clinical and community-

based settings was also commented on in written feed-

back; this advice dissuaded us from adding items. In

addition to minor modifications to ensure recall cues

used inclusive language to query specific contexts, we

retained a final broad cue intended to capture IPV-related

injuries not otherwise queried. Although it was outside

the scope of the feedback requested, stakeholders also

recommended edits to the demographics questions that

are not part of the IPV-module but that were printed on

the back of the paper form. In response to this feedback,

we added language to distinguish sex at birth from gender

identity. We declined to add additional questions about

disability identity or functional status, as the team agreed

these constructs fell outside the scope of a demographics

form and should be carefully selected based on intended

clinical and/or research use.

SAVI. SAVI stakeholders were presented with the re-

vised BISQ-IPV module, and feedback consisted primar-

ily of guidance regarding interpretation of screening

results and recommendations for how to use the tool

safely, with very few recommendations (as described

below) for changes to the language of the measure itself.

Multiple stakeholders suggested adding referral re-

sources to the IPV-BI screening page; we took this sug-

gestion and included contact information for one

national and one local resource. Other SAVI team mem-

bers also stressed the importance of providing the ques-

tionnaire in multiple languages. With respect to the

terminology used in the screening items, it was recommen-

ded that we change revised item 5 from ‘‘. strangled

or choked’’ to ‘‘. strangled (choked) you.’’ This feed-

back was supported by multiple others who agreed that

IPV survivors most commonly use the word ‘‘choked’’

to describe the range of behaviors that cause what is

referred in the professional literature as ‘‘strangulation,’’

i.e., manual or ligature strangulation and related behav-

iors that compromise breathing. There was a sense that

including ‘‘choked’’ as a parenthetical statement would

serve also to indicate that what a survivor may call

‘‘choking’’ may be referred to by professionals as
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nonfatal strangulation. Identifying and using the nomen-

clature preferred by survivors has been recommended

throughout the IPV literature.16,33,63

One stakeholder wondered whether the language of the

final cue (‘‘.caused other injury to your head, neck, or

face’’) was not broad enough. The concern was that the

item may not elicit report of injuries to other parts of

the body or behaviors that threaten violence such as ver-

bal abuse, throwing objects in a room or punching a wall,

and other manipulative and controlling behaviors. We did

not elect to alter this item based on the rationale provided,

as the goal of the BISQ-IPV module was to screen for

injuries that may result in brain injury. Other than what

is described here, no further feedback was provided but

not incorporated.

The final BISQ-IPV module includes six items pertain-

ing to specific behaviors/contexts in which an IPV-BI

may occur, and one broader item to query ‘‘any other

injuries to the head, neck, or face,’’ for a total of seven

items that serve as recall cues specific to IPV-BI includ-

ing NFS (see Supplementary Table S1). Acknowledging

that some respondents have sustained more injuries than

can reasonably be quantified, the authorship team opted

to include a final query to record the number and duration

of relationships in which a partner was physically violent.

In the LETBI study assessments, the BISQ-IPV module

was followed by the core 20-item BISQ. Respondents

are instructed not to report injuries on the core BISQ

that they have already reported in the preceding modules;

this clear instruction is intended to avoid reporting the

same injury more than once.

Preliminary utility of BISQ-IPV module

Rates of IPV and violent head trauma. There were 156

individuals who completed the Core BISQ as part of the

LETBI study between 2015 and 2018 before the BISQ-

IPV module was added, and 142 who completed the

BISQ-IPV module and the Core BISQ between 2018

and 2021 after the addition of the BISQ-IPV module.

These 298 total visits represent 233 unique individuals:

65 individuals completed one visit before the addition

of the BISQ-IPV module and had a follow up visit after

the module’s inclusion. Thirty-nine percent of all partic-

ipants (90/233) identified as female, 82% (192/233) were

white, mean (standard deviation) age was 53.4 (14.2) and

they reported 16.8 (2.47) years of education. Those who

did and did not complete the BISQ-IPV Module did not

differ in gender, age, education, race, ethnicity, or in-

come (data not shown); demographics of the samples

who did and did not complete the BISQ-IPV module

are presented in Table 1.

TBI is defined as an injury to the head, face, or neck

that interrupted normal brain function as demonstrated

by an alteration of mental status and/or loss of conscious-

ness as per the ACRM BI-ISIG,64 Brain Injury Associa-

tion of America,65 Centers for Disease Control and

Prevention,66 Department of Defense criteria.67 By ex-

tension, if these criteria were met following NFS, we con-

sidered this a brain injury (NFS-BI). The developers of

the core BISQ68 used the words ‘‘dazed and confused’’

to operationalize alteration of mental status; this opera-

tional definition was similarly used herein. We defined

non-TBI ‘‘head injury’’ as a blow to the head, face, or

neck that did not result in any alteration in mental status

(i.e., that did not meet clinical criteria for a TBI). We sim-

ilarly considered NFS that did not result in altered mental

status a ‘‘NFS event.’’ Finally, when we refer to head

injuries/TBIs reported in response to the two items on

the core BISQ that query violent contexts (e.g.,

assault/mugging, or physical abuse) wherein it was not

specified whether the injury was related to IPV, we use

the broader term ‘‘Violent Head Injury’’ or ‘‘Violent

TBI.’’ As described above, IPV-BI is an encompassing

term that refers to either IPV related TBI or NFS resulting

in BI.

In Table 2, we present the number and percentage of

individuals who reported IPV-specific events and BI in-

cluding NFS, which was not queried on the core BISQ.

Of the sample who completed the BISQ-IPV module,

22 individuals (15% of the total, including 34% of the

Table 1. Demographic and Injury Characteristics Among
Those Who Completed the Core BISQ (n = 156) and the Core
BISQ + IPV Module (n = 142)

Completed Core
BISQa n = 156

Completed core
BISQ+IPV Moduleb

n = 142

Sex at birth n (% female) N/A 53 (37.3%)
Gender identity n (% female) 58 (37.2%) 50 (35.2%)
Age [mean (SD)] 57.9 (12.6)_ 53.1 (14.4)
Education [mean (SD)] 15.8 (2.87) 15.6 (3.08)
Educationa

Less than high school
High school
Some college
College and beyond

5 (3.21%)
19 (12.2%)
21 (13.5%)
108 (69.2%)

6 (4.23%)
21 (14.8%)
21 (14.8%)
93 (65.5%)

Race
White
Black/African American
Other

134 (85.9%)
10 (6.41%)
12 (7.69%)

119 (83.8%)
5 (3.52%)
13 (9.15%)

Ethnicity
Hispanic/Latino 16 (10.3%) 16 (11.3%)

Annual household income
Less than or equal to $20,000
$20,001-$40,000
$40,001-$60,000
$60,001-$100,000
More than $100,000
Don’t know

33 (21.2%)
22 (14.1%)
13 (8.33%)
31 (19.9%)
38 (24.4%)
15 (9.62%)

34 (23.9%)
15 (10.6%)
15 (10.6%)
28 (19.7%)
40 (28.2%)
10 (14.2%)

aThree individuals did not report education, and four individuals did not
report income.

bThree individuals did not report sex at birth, one individual did not re-
port education, five individuals did not report race, and seven did not report
ethnicity.

BISQ, Brain Injury Screening Questionnaire; IPV, intimate partner vio-
lence; SD, standard deviation.
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women) reported a history of at least one IPV- or NFS-

related event, not including TBIs/BIs; 11 of the sample

(8% of the total), all of whom were women, reported at

least one event that met criteria for an IPV-TBI or

NFS-BI. No men reported a NFS event, but three

women (6%) did. The core BISQ does not include any

IPV-specific queries and does not query NFS; as such

none were recorded. We used italics in Table 2 to illus-

trate the total cumulative number of injuries reported

for each etiology. On the BISQ-IPV module, women

who reported any IPV-related injuries reported, on aver-

age, six injuries (range 1-22). Women who endorsed IPV-

related TBI (n = 11) reported an average of 1.5 TBIs per

person (range 1-5 TBIs).

In Table 2, we also report rates of violent head injury

and violent TBI, which are queried on the core BISQ in

two items pertaining to assault/mugging or abuse without

specifying the context (i.e., IPV, hate crime, child abuse,

geriatric abuse, etc.). In the group that completed the

BISQ-IPV module (n = 142), the BISQ-IPV module pre-

cedes the core BISQ and respondents are reminded not to

report the same injury more than once. Those who com-

pleted only the core BISQ reported higher rates of violent

head injury (14% of men and 10% of women) than those

who completed the BISQ-IPV module (9% of men and

2% of women), suggesting that IPV-specific injuries

were already accounted for on the BISQ-IPV module.

However, the cumulative number of IPV- and violent

non-IPV injury events reported by those who completed

the BISQ-IPV module (115 injuries: 96 IPV-related in-

jury events and 19 violent injuries) was more than

twice that of those who completed only the core BISQ

(46 violent injuries). Further, the rate of violent TBIs

reported in response to these core BISQ items was

twice as high in the group who completed both the

BISQ-IPV module + core BISQ compared with those

who completed the core BISQ alone (19% and 9%, re-

spectively).

Table 2. Self-Reported Head and Neck Trauma Exposure on the Core BISQ and Core BISQ + BISQ-IPV Module Among
Participants in the LETBI Study

Core BISQ N = 156a Core BISQ + BISQ-IPV Module N = 142a

Male
n = 98

Female
n = 58

All
N = 156

Male
n = 92

Female
n = 50

All
N = 142

IPV-specific head/neck injuries (IPV module)
IPV head/Neck

injury eventsd
n (%) individuals with IPV-head injury (N/A) (N/A) (N/A) 5 (5%) 15 (30%) 20 (14%)
n (%) individuals with NFS events (N/A) (N/A) (N/A) 0 (0%) 3 (6%) 3 (2%)
n (%) unique individuals reporting any

IPV- related head injuries or NFS events
(N/A) (N/A) (N/A) 5 (5%) 17 (34%) 22 (15%)

Total cumulative number of IPV-related injuriesb (N/A) (N/A) (N/A) 7 89 96
IPV- Brain injurye n (%) individuals reporting IPV-TBIs (N/A) (N/A) (N/A) 0 10 (20%) 10 (7%)

n (%) individuals reporting NFS-BI (N/A) (N/A) (N/A) 0 1 (2%) 1 (1%)
n (%) unique individuals reporting any IPV-BI (N/A) (N/A) (N/A) 0 11 (22%)c 11 (8%)
Total cumulative number of IPV-BIs reportedb (N/A) (N/A) (N/A) 0 16 16

Violent head/neck injuries (Core BISQ)
Violent head/neck

injury eventsd
n (%) individuals with blow to the head in

assault/mugging
9 (9%) 2 (3%) 11 (7%) 8 (9%) 0 (0%) 8 (6%)

n (%) individuals with blow to the head
from physical abuse

7 (7%) 5 (7%) 12 (8%) 3 (3%) 1 (2%) 4 (3%)

n (%) unique individuals reporting blows
to the head from either assault/mugging
or physical abuse

14 (14%) 6 (10%) 20 (13%) 8 (9%) 1 (2%) 9 (6%)

Total cumulative number of violent injuriesb 24 22 46 17 2 19
Violent TBIe n (%) individuals reporting TBI in assault/mugging 11 (11%) 3 (5%) 14 (9%) 19 (21%) 6 (12%) 25 (18%)

n (%) individuals reporting TBI from physical abuse 0 (0%) 0 (0%) 0 (0%) 2 (2%) 3 (6%) 5 (4%)
n (%) unique individuals reporting TBI from

assault/mugging or physical abuse
11 (11%) 3 (5%) 14 (9%) 21 (15%) 6 (12%) 27 (19%)

Total cumulative number of violent TBIsb 16 4 20 22 9 31
Total number (%) individuals reporting violent or IPV-related injuries or BIs
Total number of individuals reporting IPV-related head injury, NFS event,

or IPV-BI (including NFS-BI)
(N/A) (N/A) (N/A) 5 (5%) 17 (34%) 22 (15%)

Total number of individuals reporting violent head injury or violent TBI 21 (21%) 8 (14%) 29 (19%) 27 (28%) 6 (12%) 33 (23%)

Bolded text distinguishes data on n (%) UNIQUE individuals reporting each exposure.
aThere are 65 individuals represented in both samples; these individuals completed one study visit before the BISQ-IPV module inclusion and one study

visit after.
bThe cumulative number of injuries exceeds the number of individuals reporting each injury/BI, as some individuals reported >1 injury/BI.
cAll individuals who reported an IPV-BI also endorsed IPV and/or NFS events that did not result LOC or AMS.
dInjury to head or neck not resulting in loss or alteration of consciousness.
eInjury to head or neck resulting in loss or alteration of consciousness.
AMS, altered mental status; BISQ, Brain Injury Screening Questionnaire; IPV, intimate partner violence; LOC, loss of consciousness; NFS, nonfatal

strangulation; TBI, traumatic brain injury; BI, brain injury.
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Demographic and injury characteristics among those

with and without IPV exposure. In the sample of partici-

pants who completed the BISQ-IPV module (n = 142),

we examined demographic and injury characteristics by

IPV-BI exposure status (Table 3). There were 11 individ-

uals (five men and six women) who endorsed IPV-related

head injuries or NFS events on the BISQ-IPV Module

that did not meet the threshold of BI. There were an ad-

ditional 11 individuals (0 men, 11 women) who endorsed

IPV-BI (i.e., IPV-TBI or NFS-BI); findings reported

herein should be interpreted with caution given this

small sample size (total n = 22 with IPV-related injuries

or events). Those who reported IPV-related head injury

were, on average, more than a decade younger than

those who reported no IPV exposure or IPV-BI.

Women were a minority in the group with no IPV expo-

sure, while 100% of those with IPV-BI were women. The

group with no IPV exposure had the greatest proportion

of White and smallest proportion of Black individuals.

Those reporting IPV-related head injury had slightly

less education than the other two groups, and the majority

(82%) of those reporting an IPV-BI had a college educa-

tion. Among those reporting IPV-related head injury or

IPV-BI, the most commonly reported annual household

earnings was $20,000 or less per year (46% and 64%, re-

spectively), compared with those without IPV exposure.

Those with IPV-related head injury or IPV-BI reported

approximately double the number of non-IPV head inju-

ries and also reported a greater number of lifetime TBIs

than those who reported no IPV-related injuries. Those

with IPV-head injury and IPV-BI exposure reported

greater lifetime head trauma exposure than those without

any IPV-related head injury, and those with IPV-BI had

the most moderate-severe TBIs.

Lifetime TBI exposure among those with IPV-BI.
Finally, we examined lifetime head trauma exposure

reported among the 11 women who reported IPV-BI on

the BISQ-IPV Module (Supplementary Table S2). The

majority of IPV-BI occurred secondary to pushing/

shoving the head into an object (46%) and/or hitting the

head with an object/hand (46%). TBI of other etiologies

was common among those with IPV-BI; six women

(55%) also reported TBI of non-violent etiologies such

as falls (1(9%)) and motor vehicle accidents (27%).

Approximately half of those with IPV-related injuries

also endorsed abuse or assault on the core BISQ. Given

the clear guidance to not report the injuries previously

reported on the BISQ-IPV module, these can be inter-

preted as additional injuries which suggests that non-

IPV violent injury was common in those exposed to

IPV-related head trauma.

Table 3. Demographic Characteristics of Those Who Completed Core BISQ+BISQ-IPV Module
by Head Injury and Brain Injury History

No IPV head injury or BI n = 120 IPV head injury or NFS event (no BI) n = 11 IPV-BI n = 11

Sex at birth n (% female) 36 (30%) 6 (54.5%) 11 (100%)
Gender identity n (% female) 33 (27.5%) 6 (54.5%) 11 (100%)
Age mean (SD) 53.6 (14.7) 42.3 (12.1) 55.3 (7.60)
Race

White
Black/African American
Other

104 (86.7%)
3 (2.5%)
9 (7.5%)

7 (63.6%)
1 (9.09%)
2 (18.2%)

8 (72.7%)
1 (9.09%)
2 (18.2%)

Ethnicity
Hispanic/Latino 13 (10.8%) 2 (18.2%) 1 (9.09%)

Education mean (SD) 15.6 (2.94) 14.4 (4.44) 16.1 (3.54)
Educationa

Less than high school
high school
Some college
College and beyond

4 (3.33%)
18 (15%)

19 (15.8%)
79 (65.8%)

1 (9.09%)
3 (27.3%)
1 (9.09%)
5 (45.5%)

1 (9.09%)
0 (0%)
1 (9.09%)
9 (81.8%)

Annual household income
Less than or equal to $20,000
$20,001-$40,000
$40,001-$60,000
$60,001-$100,000
More than $100,000
Don’t know

22 (18.3%)
14 (11.7%)
15 (12.5%)
26 (21.7%)
35 (29.2%)
8 (6.67%)

5 (45.5%)
1 (9.09%)

0 (0%)
1 (9.09%)
2 (18.2%)
2 (18.2%)

7 (63.6%)
0 (0%)
0 (0%)
1 (9.09%)
3 (27.3%)
0 (0%)

Military service history n (%) 16 (13.3%) 2 (18.2%) 0 (0%)
Contact sports participation n (%) 56 (46.7%) 4 (36.4%) 3 (27.3%)
Number of lifetime head injuries mean (SD) 5.71 (6.27) 10.3 (10.7) 14.8 (14.1)
Number of TBIs mean (SD) 2.18 (1.71) 3.09 (2.34) 3.82 (2.27)
Most severe TBI

Repetitive mild/
complicated mild
Moderate
Severe

39 (32.5%)
13 (10.8%)
68 (56.7%)

5 (45.5%)
1 (9.09%)
5 (45.5%)

2 (18.2%)
2 (18.2%)
7 (63.6%)

BISQ, Brain Injury Screening Questionnaire; IPV, intimate partner violence; BI, brain injury; SD, standard deviation; TBI, traumatic brain injury.

BRAIN INJURY SCREENING 2093



Temporality of IPV and non-IPV violent injuries. We

examined the 65 individuals who completed the core

BISQ at one LETBI study visit and then completed the

core BISQ+BISQ-IPV module at a subsequent visit ap-

proximately 3 years later. Data on dates of injury indi-

cated that the violent injuries that were reported

following the BISQ-IPV had occurred prior to the previ-

ous core BISQ administration, but were not reported at

that time, suggesting that the IPV-specific cueing may

have elicited greater recall of remote violent injuries.

Among the 11 women reporting IPV-BI, we explored

the temporal associations of IPV-TBI/NFS-BI and non-

IPV TBI. Four individuals sustained an IPV-BI before

sustaining a non-IPV TBI(s), two sustained an IPV-BI

after a non-IPV TBI, and three individuals sustained an

IPV-BI in between other non-IPV-related TBIs. Informa-

tion was missing on date(s) for at least one injury

reported by the remaining two women, precluding char-

acterization of temporal relationships.

Discussion
Following two rounds of iterative revision, the BISQ-IPV

module is fully compliant with expert consensus criteria

for IPV-specific brain injury screening,69 and can be used

alongside the core BISQ to enhance detection and

achieve the comprehensive characterization of IPV-BI

exposure history.43 The final BISQ-IPV module items

overlap well with other recently developed screening

tools for use in military populations,40,60,70 which will fa-

cilitate comparisons across cohorts and settings. Prelimi-

nary utility data suggest that, consistent with prior

literature, specific cueing about IPV-related injuries ap-

pears to elicit more comprehensive reporting as com-

pared with more general queries about violence or

safety.46,51,71,72 Current results suggest that IPV-specific

cues may also enhance recall of other violent TBIs sus-

tained across the lifespan (e.g., physical abuse at the

hands of someone other than an intimate partner, or inju-

ries resulting from being assaulted or mugged). In the

current sample of individuals with TBI, IPV sometimes

preceded and sometimes followed TBI of other etiolo-

gies; these findings are consistent with literature suggest-

ing individuals with disability are at elevated risk for

partner violence16,63 and that prior exposure to TBI in-

creases risk for subsequent (including accidental) injuries

across the lifespan.73–75

The current findings have implications for research

and clinical care. The data presented herein were col-

lected from a community-dwelling sample of individuals

with TBI; no targeted recruitment in settings specific to

IPV, psychological, or sexual trauma survivors was con-

ducted. As such, these data reflect rates of IPV-BI and

IPV-head trauma that is not recognized as such in TBI

studies that do not explicitly query IPV-related injuries.

To the extent that TBI survivors with a history of IPV

may have unique outcomes and risk factors for long-

term decline, IPV may be an important hidden variable

in TBI research.

Screening for IPV in clinical settings, particularly

those offering services to survivors of violence, was rec-

ommended by the United States Preventive Services Task

Force (USPSTF) in 2018.76 The benefits of screening for

IPV-BI in particular have not been thoroughly investi-

gated, but screening may offer important opportunities

for prevention. Some evidence suggests that care-seeking

(which is often delayed until violence and injury severity

escalates over time)77–79 may be a harbinger of IPV-

related homicide.80 Further, it can be helpful to identify

potentially modifiable brain injury-related impairments

that directly impact a survivor’s ability to benefit from re-

sources available, reduce misattribution of symptoms,

and facilitate access to relevant services. While the men-

tal health consequences of IPV (e.g., depression, anxiety,

substance use, and post-traumatic stress disorder) have

been extensively studied, physical and neurological se-

quelae of IPV-BI have until recently been largely ig-

nored.25,81 The multiple distinct injury patterns (TBI,

RHI, NFS) seen in IPV-BI can have cumulative and po-

tentially interactive effects on cognitive and neurobeha-

vioral impairment, overall health and function, and

dementia risk. Many survivors of moderate-severe TBI,

and some with mild TBI (mTBI) or RHI, experience en-

during cognitive impairment,82–84 cognitive decline,83,85

and neurobehavioral symptoms such as aggression, irrita-

bility, and disinhibition,86,87 which can progress over

time.88 Motor symptoms, such as gait impairment, imbal-

ance, tremor, and other parkinsonian signs,89–94 further

contribute to impairment in moderate-severe TBI,94,95

and may decline even after mild TBI96,97 or RHI.98–100

These injury sequelae, both individually and collectively,

can place IPV survivors at greater risk for additional IPV

and non-IPV related head injuries.

Additional work towards the validation of the BISQ-

IPV module is needed despite the inherent challenges

of validating a tool for which no external gold-standard

criterion exits. Community-based participatory research

that tailors screening tools to their intended setting is

necessary to inform best practices; for example, the

BISQ-IPV module may be appropriate for busy IPV ser-

vice settings, while a longer form may be required for

use with individuals who have a known history of

IPV-BI and/or other lifetime exposure to TBI. It is not

yet known whether the seven brief cues in the BISQ-

IPV are adequate for eliciting full report of IPV-related

head trauma; future research may inform the need for

modification or addition of cues. Further research is

needed in IPV survivor samples to examine the cumula-

tive impact of IPV-related RHI with or without IPV-BI

given the association of these injury patterns with bio-

logical101 and behavioral102 outcomes. Research on the
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neuropathology of RHI sustained in contact sports sug-

gests that years of contact sport participation has a linear

relationship with extent of pathology103–106; indices of

duration of violent relationships may warrant exploration

as a proxy and/or supplement to self-report.

Finally, best practices to maximize acceptability and

safety of IPV-BI screening are not fully understood, and op-

timal modes of administration requires further evaluation.

Some evidence suggests that survivors may be more likely

to disclose IPV to an advocate, social worker, or certified

nurse-midwife, and rates of IPV reporting differ across

physician specialties.47,52,107–109 Computer-administered

screening methods may be preferable to patients and pro-

viders alike, as they provide privacy and can improve

feasibility of large-scale screening efforts; a review sug-

gests that computerized self-report screening methods

yielded higher rates of IPV disclosure compared with

written or face-to-face screening methods.107 The BISQ

can be deployed in any of these modalities, but preferred

modality may depend on the population, setting, and feasi-

bility of screening. Per WHO recommendations, it is crit-

ical that detailed administration guidelines accompany

any IPV or IPV-BI screening initiative to safeguard survi-

vors and their loved ones.110–112 Further, there is a specific

need to examine acceptability of item stems in diverse

samples; the ways in which violent behaviors are expressed

and the language used to describe violent behaviors may

differ across countries, cultures, racial and ethnic groups,113,114

older adults,115 and gender diverse populations.116

There are limitations of the current study, and of the

IPV-BI screening tool described herein, that warrant con-

sideration. The BISQ uses broad language to operational-

ize alteration of consciousness and distinguish a blow to

the head from a TBI, and instruments that use different

language or invoke additional concepts such as duration

of retrograde or anterograde amnesia may yield different

self-report. The BISQ and BISQ-IPV module is intended

to screen for brain injury, and is not appropriate to screen

for IPV in general, which includes physical, verbal, and

sexual violence. Well-validated measures for IPV screen-

ing exist, and may be used alongside the BISQ to identify

and characterize IPV history. The BISQ may be most ap-

propriate to use in clinical or research settings wherein

the primary goal is to efficiently achieve comprehensive

screening of lifetime head trauma exposure (i.e., contact

sports, military service, IPV, and isolated TBI of multiple

etiologies). Examples include TBI research studies, and

front-line settings serving those with known IPV expo-

sure (e.g., community-based supports and shelters, or

healthcare settings) where information about head trauma

will inform service delivery, clinical care, and resource

facilitation. More comprehensive open-ended interviews

may be preferable in some clinical and research settings;

more research is needed to determine relative strengths of

distinct IPV-BI screening methods across settings. Fur-

ther research will be needed to explore whether indices

such as duration of violent relationships are informative

in clinical or research settings.

The use of a convenience control sample is a limitation

of the current study that precludes comprehensive inves-

tigation into the frequency with which TBI survivors en-

dorse IPV-related TBI in response to more general cues

regarding abuse or assault. Finally, the BISQ-IPV module

data collection in the LETBI study overlapped with the

COVID-19 pandemic, during which time increases in

rates of IPV were reported worldwide.117 None of the

IPV-BIs reported on BISQ were sustained in 2020-2021

(i.e., observed reporting is not attributable to pandemic-

related increases in violence).

Conclusion
Brain injury resulting from IPV is a hidden epidemic,

with IPV-related injuries remaining occult to identifica-

tion even in clinical care and research settings where

gold standard TBI ascertainment tools are used. Inclusion

of specific IPV-related recall cues may be necessary for

more comprehensive injury ascertainment. TBI is both

a consequence of, and a risk factor for, IPV victimiza-

tion,118,119 especially in women.120–122 IPV-BI screen-

ing, particularly in high-risk groups such as those living

with TBI, is essential for advancing scientific understand-

ing its medical and neurological consequences. Accurate

accounting of the population prevalence of IPV-BI is foun-

dational to advocacy efforts to ensure IPV survivors have

access to the individualized care and resources they need.

Transparency, Rigor,
and Reproducibility Summary
The study design for the parent Late Effects of TBI

(LETBI) study was pre-registered in a methods paper

published in the Journal of Neurotrauma in 2018 (doi:

10.1089/neu.2017.5457). The current manuscript reports

on a secondary analysis of data available from the LETBI

study, as such no analysis plan was proposed in the

funded grant(s), and no analysis plan was registered

prior to data collection. The lead author, Kristen Dams-

O’Connor, certifies that the analysis plan for the current

manuscript was pre-specified unless otherwise specified

(i.e., described as an exploratory analysis initiated in re-

sponse to results of pre-specified analyses). Planned sam-

ple size for the LETBI study differs across funding

sources and sub-projects with varying requirements for

statistical power. Statistical power was not calculated

for the current study, which is descriptive in nature; no

statistical comparisons are made.

Data collection and analysis was performed by study

team members who were blinded to relevant participant

characteristics (e.g., history of partner violence, re-

sponses to previously administered lifetime head trauma

screening questionnaires when applicable). Data were
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collected during usual work hours between 2015 and

2021. Demographic and injury histories were collected

using self-report questionnaires and clinician interview.

Data were analyzed using SAS. No unexpected events

occurred in the course of the current study. The interpre-

tation of measurements is contingent on an understanding

of the timelines in which the data were acquired; in the

case of the current analysis, data collected using a stan-

dard head trauma screening tool were compared with

data collected using a more detailed version of this tool

that had not yet been developed at the start of the parent

study. As such, responses to the more detailed screening

tool are compared with responses on the standard tool

across cohorts and across individuals (in the subsample

of participants who completed a study visit that did and

did not include the more detailed questionnaire items).

Quantitative test–retest reproducibility using the same

participants assessed repeatedly is inconsistent with the

purpose of this secondary analysis, which is explicitly

intended to examine differences in response across a stan-

dard and expanded version of a measure. All software

used for data collection and data analysis are widely avail-

able. The key inclusion criteria for the parent LETBI study

are based on established standards in the field. The pri-

mary clinical outcome (i.e., self-report of lifetime history

of head trauma exposure) is an emerging standard in the

field, wherein the current contribution intends to improve

upon existing tools which have been deemed inadequate

by expert panels. Replication and external validation of

the findings reported herein is encouraged, and is facili-

tated by data sharing. Data underlying the presented ana-

lyses are available in Federal Interagency Traumatic Brain

Injury Research (https://fitbir.nih.gov). Analytic code used

to conduct the analyses presented in this study are avail-

able by emailing the corresponding author.
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