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Abstract

Intimate partner violence (IPV) causes harm to an estimated 42 million victims each year. 

Routine forensic examination excludes specific evaluation of traumatic brain injury (TBI), 

thereby missing an opportunity to diagnose and offer treatment. This quality assurance/quality 

improvement project was designed to determine whether TBI signs and symptoms are detected 

in IPV patients using existing forensic nurse examination protocols. TBI signs and symptoms 

were cataloged from medical records to infer the incidence of TBI and inform an expansion of 

the nursing exam. Retrospective review of 19 cases collected over 31 days in June and July 2017 

identified a predominance of young (average age 32.3), female (89.5%) patients with obstetric 

history (76.5% with 1 or more pregnancy), presenting with symptoms including 

lightheadedness / dizziness (84.2%), headache (78.9%), difficulty breathing (78.9%), and throat 

pain (68.4%). Subjective mechanism of injury included strangulation (100%), blow to the head 

with the perpetrator’s hand (52.6%), and fall to the ground (36.8%). TBI was not diagnosed 

during the exam, but recorded signs and symptoms indicated patterns consistent with brain 

injury. As a result of these findings, our team proposes expansion of the exam to include near 

point of convergence, balance, and hand-eye coordination testing to ensure detection of TBI 

signs in IPV victims. By detecting TBI signs early, community efforts can guide patients towards

recovery, appropriate treatment options and successful return to society. 

Keywords: Community Violence, Family/Domestic Violence, Intimate Partner

Violence, Physical Abuse, Trauma, Victim, Assessment/Evaluation,

Intervention
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Forensic Nursing Examination to Screen for Traumatic Brain Injury 

Following Intimate Partner Violence

Traumatic brain injury

Traumatic brain injury (TBI) is initiated by mechanical forces to the head during the initial 

event, which can progress to a range of neurological signs and symptoms. Patients with TBI may

present with behavior and personality changes, headache, nausea, vomiting, dizziness, loss of 

balance, diplopia, photophobia, fatigue, disorientation, amnesia, and loss of consciousness 

(Jordan, 2013). Acute TBI can be life threatening and may have long-term consequences. This is 

especially true with repeated and severe injuries, which have been well-studied in athletes (Giza 

et al., 2013; Guskiewicz et al., 2003). Long term consequences of TBI include cognitive 

impairment (Dikmen et al., 2009), suicidal ideation (Mackelprang et al., 2014), Alzheimer’s 

Disease, other forms of dementia, and cognitive decline in elderly patients (Bazarian, Cernak, 

Nobel-Haeusslein, Potolicchio, & Temkin, 2009; Fleminger, Oliver, Lovestone, Rabe-Hesketh, 

& Giora, 2003; Jellinger, Paulus, Wrocklage, & Litvan, 2001). 

For patients who are not diagnosed with TBI at an initial examination, symptoms may go 

untreated. This puts patients at risk for the long-term effects of TBI (Bazarian et al., 2009; 

Dikmen et al., 2009) and may slow recovery (Brown et al., 2014). Undiagnosed patients cannot 

be referred for clinical management and appropriate therapy, and patients who experience severe 

neurologic and cognitive deficits after TBI are unable to perform activities of daily living with 

the same proficiency as before their injuries (Bazarian et al., 2009; Dikmen et al., 2009; Jordan, 

2013). To guide TBI patients towards treatment, they must first be identified by accurate 

diagnosis through neurologic and cognitive examination.
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Intimate partner violence

Intimate partner violence (IPV) victims are a vulnerable population exposed to repeated 

bodily and head injury. Hunnicutt, Lundgren, Murray and Olson (2017) described IPV as any 

relationship marked by violence, which may have variable intensity, frequency, and intent. The 

Centers for Disease Control and Prevention reported that 1 in 4 women who responded in a 

national survey experienced IPV, resulting in an estimated 2 million injuries each year (Tjaden &

Thoennes, 2000). A more recent report elevated the prevalence of IPV to 35.6% of women (1:3) 

in the United States (Black et al., 2011).

While 41.5% of victims will be injured during an IPV episode, only 28% of women who 

experience IPV will seek medical attention (Tjaden & Thoennes, 2000). A systematic review of 

injury patterns in IPV, compared to simple assault, showed higher rates of head, neck, and face 

injuries, a lower rate of extremity injuries, and a similar rate of abdominal and trunk injuries 

(Wu, Huff, & Bandari, 2010). Almost all (92%) battered women report receiving a blow to the 

head (Jackson, Philp, Nuttall, & Diller, 2002), and 30 to 74% of women experiencing IPV report 

history of at least one TBI (Kwako et al., 2011; Valera & Berenbaum, 2003). 

Strangulation is an important mechanism of injury for victims of IPV. Between 50% and 

68% of IPV victims report a strangulation injury (Kwako et al., 2011; Wilber et al., 2001) and 

17% of victims lose consciousness during a strangulation event (Wilber et al., 2001). IPV 

victims experiencing strangulation and blows to the head are more likely to report TBI and 

central nervous system symptoms than patients who are not victims of IPV (Campbell et al., 

2018). In addition, women who experience strangulation injuries are at higher risk for more 

severe IPV (Wilbur et al., 2001).
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For victims seeking refuge from IPV who were referred for TBI evaluation by a shelter, 

retrospective chart review indicated 88% of patients reported more than one TBI, with 81% of 

those reporting loss of consciousness after an IPV event (Zieman, Bridwell, & Cardenas, 2017). 

While self-reported symptoms and delayed examination are useful, there is need for neurological

evaluation of TBI symptoms at the time of presentation in order for victims of IPV with 

suspected TBI to receive immediate medical care. Emergency departments and forensic nursing 

facilities are equipped to perform these examinations and assessment on victims of IPV and 

make clinical management decisions. 

Research question

The long-term goal is to improve detection TBI signs and symptoms in a forensic nursing 

setting, potentially by expanding the examination to include objective neurological assessments. 

The aim of the present communication is to extract information from forensic nursing reports 

with regard to signs and symptoms of TBI in victims of IPV. The research question is “What 

signs and symptoms identified during the forensic nursing examination of an IPV victim are 

consistent with TBI?”.

Methods

Setting and participants

De-identified, retrospective, forensic nursing examination reports were collected between 

June 2017 and July 2017. Forensic nursing examinations took place at a family advocacy center 

in the Southwest region of the United States. Victims referred by law enforcement were 

evaluated for strangulation and sexual assault by forensic nurses. The family advocacy center 

sees approximately 200 patients each month. All patients who presented as victims of 
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strangulation during the study period were reviewed for inclusion (n=29). Inclusion criteria 

included being a victim of IPV presenting for examination and mechanism of injury including 

strangulation (n=19). Exclusion criteria included having a primary complaint of sexual assault 

(n=10) and injuries requiring admission to the hospital. The Forensic Nursing Team performed a 

standard forensic exam on each patient and a detailed patient history, including the chief 

complaint, history of present illness, and a physical exam. Information was recorded as a series 

of check boxes (demographics, signs, symptoms) and verbatim narrative (freeform field for 

history of present illness) in the Forensic Electronic Medical Record. Institutional Review Board 

(IRB) approval was obtained prior to data collection. 

Data collection

Forensic nursing records contain the assessment of IPV victims. Qualitative data fields were 

extracted from patient charts, including the nature of the injury, the observed physical wounds, 

and the underlying neurological impairments to determine whether TBI symptoms are captured 

in the forensic exam. Data collection sheets were developed in an iterative process from patient 

charts to capture demographics, incidence, and effect elements for analysis. 

Evaluations were assessed systematically by retrospective chart review for demographic 

information, symptoms, and signs. Demographic information included patient age, gender, zip 

code, date of assault, and the date of exam. Past medical history was reported by the patient and 

included mental illness (e.g., post-traumatic stress disorder, depression, anxiety), medical history

(e.g., asthma, last menstrual period, and obstetric history), current medications, and substance 

use by the patient at the time of the assault. Subjective symptoms included 

lightheadedness/dizziness, headache, nausea, vomiting, loss of consciousness, amnesia, 
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confusion or disorientation, sleepiness, throat pain, cough, loss or change in vision, involuntary 

urination defecation during event, drooling, difficulty or pain with swallowing, loss or change in 

voice, difficulty breathing, hearing loss or change in hearing. Subjective mechanism of injury 

was recorded, including the following: a blow to the head with a hand or object, fall to the 

ground, impact against wall, floor, or object, and strangulation by hand or object. Vital signs, 

height, and weight were recorded for each patient. It was noted whether patients had a cranial 

nerve dysfunction, face or head bruising or injury, face or head deformity, cognitive dysfunction,

throat petechiae, eye petechiae, ear petechiae, and throat or neck bruising or injury. On 

discharge, patients were provided with aftercare information regarding their symptoms and 

precautions for return to care or need for evaluation in an emergency department.

Data analysis

Demographics, subjective symptoms, mechanisms of injury, and examination findings were 

tallied and descriptive statistics were calculated. The prevalence of each finding was calculated 

as a percentage of the total number of patients. Findings were sorted by prevalence. 

Results

Nineteen charts were reviewed. Most participants were female, had a history of at least one 

pregnancy, denied mental illness, and denied alcohol or drug use at the time of the assault. Table 

1 displays demographic data for participants. 

Common subjective symptoms included lightheadedness / dizziness, headache, difficulty 

breathing, and throat pain. Only one patient denied subjective symptoms. Table 2 displays 

subjective symptoms.  
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After strangulation, common mechanisms of injury were a blow to the head with the 

perpetrator’s hand, a fall to the ground, or being thrown to the floor. Objects used to hit victims 

in the head and face included a plastic clothes hanger, a lamp, and a bike. Objects that victims 

were thrown against included a bedpost, a door, a dresser, and a jewelry box. Other weapons 

were used in the assaults but were not used to hit victims in the head, including knives, guns, a 

golf club, a pillow, and clothing items as strangulation tools. Eight victims received blows to the 

head prior to being strangled. Five victims were strangled prior to receiving a blow to the head. 

Six victims were strangled and did not receive blows to the head. Table 3 displays subjective 

mechanism of injury by frequency. 

All participants had at least one abnormal physical finding on the head or neck, most 

commonly throat or neck bruising/injury, face or head bruising/injury, and face or head 

deformity. Table 4 displays frequency of physical injuries reported on the examination.

Discussion

Retrospective tabulation of symptoms, mechanism of injury, and physical injury are 

consistent with neurological injury in patients presenting to a forensic nursing facility after IPV. 

Only one patient (5.3%) denied subjective symptoms, and all participants (100%) had a 

mechanism of injury, including strangulation, with the potential to cause TBI or other serious 

injury. Symptoms are consistent with strangulation injury - hypoxia leading to 

lightheadedness/dizziness and headache and trauma to the throat resulting in difficulty breathing 

and throat pain. Over half of patients reported a blow to the head either before or after 

strangulation injury. Examination results are also consistent with strangulation and blows to the 

head, with almost all patients (94.7%) having a visible injury to the neck and a majority with a 
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visible injury to the head. The results of the study sufficiently addressed the primary research 

question regarding signs and symptoms consistent with TBI in victims of IPV.

Literature review did not identify a study with the same objective to describe the acute TBI 

symptoms and examination results in victims of IPV. However, our results are consistent with 

previous studies showing a relationship between IPV and TBI. Valera and Berenbaum (2003) 

evaluated women with a known history of IPV using neuropsychological, psychopathology, and 

abuse history measures, finding that three quarters of participants had sustained head injury and 

that half of participants had sustained multiple head injuries. A repeat head injury rate of 88% 

with loss of consciousness in 81% of participants was reported in a survey of IPV victims with 

known TBI by Zieman et al. (2017). Jackson et al. (2002) reported correlation between severity 

of cognitive symptoms and frequency of blows to the head in a sample of battered women. Like 

our study, these studies link IPV to TBI using subjective reporting, descriptive measures, and 

known diagnosis in patients with history of TBI. However, the studies did not evaluate women 

who are acutely injured (in crisis) or use a structured examination. The goal of the present study 

was to describe symptoms and objective findings consistent with TBI that present acutely after 

an episode of IPV, with a long-term goal to expand the forensic nursing exam in terms of 

neurological assessment. 

  The current examination does not include objective measure of neurologic function and 

relies on subjective observations of mentation and neurologic symptoms drawn from verbatim 

participant narrative. Exam findings are not diagnostic of TBI, which demonstrates the critical 

need to expand forensic nursing exams to include an assessment of neurological function 

consistent with TBI for IPV patients. 

Informed expansion of the forensic examination for traumatic brain injury
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TBI signs and symptoms were unanimous among all patient records, which prompted a 

proposal to expand the examination to include quantitative measures of oculomotor function, 

balance, hand-eye coordination, and mental status. Even for the best trained physicians and 

health care providers, TBI is a challenging diagnosis, especially for less severe injuries. While 

many protocols exist to aid health care providers in the differential diagnosis of TBI, here we 

describe the additional components recommended by consensus of local experts to efficiently 

survey neurological impairment in IPV patients.

Binocular convergence can be perturbed by concussion or other brain damage, with up to 

90% of concussion patients having an ocular disconjugation (Samadani et al., 2015). Near point 

convergence (NPC) is a test designed to assess the eyes’ ability to converge on an object while 

maintaining binocular fusion. The test takes approximately two (2) minutes to complete and is 

scored based on the distance from the forehead to the point at which single images (i.e. letters) 

are perceived as two of the same object (i.e. diplopia). Figure 1 shows near point convergence 

testing by a forensic nurse. A normal test result is less than 7 cm from the forehead; distances 

greater than 7 cm are consistent with convergence insufficiency (Scheiman et al., 2003). Finger 

movement, simple measuring tapes and devices, rulers, or electronic tools can be used to assess 

and record binocular convergence on scene or in a clinical setting.

Balance is a neurological function sensitive to injury or damage in one or more brain loci 

(Jordan, 2013). Force plate testing enhances the Romberg test as an objective and quantifiable 

method to evaluate cerebellar and vestibulocochlear function (Goble, Manyak, Abdenour, Rauh, 

& Baweja, 2016). Patients complete a series of tasks on the force plate, which requires about five

(5) minutes to complete. Observed errors in balance are recorded. Figure 1 shows force plate 

testing.
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Hand-eye coordination is a crucial part of activities of daily living which can be impaired 

after concussion (Jordan, 2013). Visual Motor Enhancement Training (VMET) is designed to test

hand-eye coordination (Zupan, Arata, Wile, & Parker, 2006). Patients are instructed to touch a 

specific stimulus or object appearing on a touch screen (e.g. circle, triangle, ball), which moves 

after the patient has correctly identified and touched the object. Figure 1 shows an example of 

VMET testing. A similar evaluation can be achieved using a manual task, such as the 9-hole peg 

test. Additionally, hand-eye coordination tasks provide complex instructions to the patient, which

can assess the ability to follow commands. 

Traditional neurocognitive or neuropsychological testing routinely performed in other 

settings where concussions are common (i.e. contact sports, motor vehicle accidents, military) 

are impractical and unreliable in the acute IPV setting, as they typically require distraction-free 

concentration for an extended period of time. 

We anticipate that specific testing will improve diagnosis and provide opportunity for referral

to appropriate health care providers. With success, specific examination items could be evaluated

for specificity and sensitivity to justify inclusion in forensic examinations. 

Aftercare

After patients are evaluated by a forensic nurse, the prognosis for ongoing or new symptoms 

cause concern. Successful recovery depends on effective discharge instructions, which include 

text and concepts that take a trauma-informed approach. Aftercare instructions should be updated

for patients to include information regarding concussion and return to activity precautions. 

Treatment availability for symptoms that impair activities of daily living must be presented in a 

context that minimizes fear. Additionally, we recommend connecting patients with a victim 
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advocate and a social worker in order to identify victim compensation resources, a neurologist 

specializing in concussion, and other community resources to help them return to society. 

Limitations of the study

Victims of IPV may have comorbidities associated with their injuries (Hunnicutt et al., 

2017). A previous history of TBI or strangulation will alter physical exam results after an acute 

injury. Baseline TBI testing will be impossible to acquire for comparison to post-incident results.

The use of alcohol and drugs may alter physical examination results. Reticence of the victim to 

implicate the perpetrator may skew subjective history complaints. Victims often downplay or 

omit symptoms or injuries (Hunnicutt et al., 2017). 

The study included a subset of the global IPV population: strangulation victims. The 

inclusion criteria were derived from existing operating protocols at the advocacy center to 

conduct full nursing examination only on victims of strangulation and sexual assault. In 

considering this limitation, the current study evaluated all victims over a finite period of time to 

determine whether (1) a comprehensive forensic examination can identify signs aligned with 

TBI, and (2) the need to expand the exam to include objective assessments to specifically capture

TBI in the IPV population. Expanded studies including victims of IPV with all mechanisms of 

injury are warranted to further evaluate symptomatology and injury patterns. Whether the 

expanded exam can detect TBI with higher specificity and sensitivity than the existing forensic 

nursing exam remains to be determined.

Conclusions

IPV is a cause of significant injury to victims with potential for long-term sequelae that 

impact activities of daily living and neurological function. Victims of IPV with strangulation 
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injury report symptoms synonymous with brain injury and demonstrate consistent physical 

examination findings. Further study of the acute presentation of patients experiencing IPV is 

warranted, with a greater emphasis on neurologic and cognitive testing that can inform clinical 

management. Based on our results, we recommend addition of specific neurologic tests to the 

current forensic nursing exam. By detecting TBI signs early, community efforts can positively 

impact the lives and outcomes for IPV victims and facilitate their return to society across the 

world and change the discussion surrounding IPV. While the results may be sobering, new 

programs and therapies can become a beacon of hope for survivors.
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Figure 1

Pictures of three tests that can be added to the forensic nursing exam that expand the 
neurological testing. Tests include near point of convergence, force plate testing, and visual 
motor enhancement training as discussed in the text.
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Table 1

Demographic information of patients

Demographic criteria Average (Range) Number (N=19) %

Patient age 32.3 (18-55)

Female 17 89.5

Male 2 10.5

At least 1 documented mental illness 8 42.1

Female with at least 1 pregnancy 13 76.5

Alcohol or drug use at time of the assault 4 21.1
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Table 2

Subjective symptoms reported by patients 

Symptom Number (N=19) %

Lightheaded / dizziness 16 84.2

Headache 15 78.9

Difficulty breathing 15 78.9

Throat pain 13 68.4

Cough 11 57.9

Loss or change in vision 11 57.9

Difficulty / pain with swallowing 11 57.9

Loss or change in voice 11 57.9

Confusion / disorientation 7 36.8

Loss of consciousness 5 26.3

Nausea 2 10.5

Sleepiness 2 10.5

Hearing loss / change 2 10.5

Vomiting 1 5.3

Involuntary urination / defecation during event 1 5.3

Drooling 1 5.3

Poor balance 0 0.0

Amnesia 0 0.0

Sleep disturbance 0 0.0

Irritability 0 0.0

Depression 0 0.0

Ringing in ears 0 0.0
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Table 3

Subjective mechanism of injury by frequency

Mechanism of injury Number (N=19) %

Strangulation by hand 19 100.0

Blow to head with hand 10 52.6

Fall to ground 7 36.8

Thrown to floor 6 31.6

Thrown against wall 3 21.1

Thrown against object 4 21.1

Blow to head with object 3 15.8

Strangulation by object 2 10.5

Fall down stairs 0 0.0

Fall from height 0 0.0

Shaking by hand 0 0.0
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Table 4

Physical injury by examination

Exam finding Number (N=19) %

Throat / neck bruising / injury 18 94.7

Face / head bruising / injury 13 68.4

Face / head deformity 4 21.1

Petechiae (oropharynx) 3 15.8

Petechiae (eyes) 1 5.3

Balance problems 0 0.0

Cranial nerve dysfunction 0 0.0

Cognitive dysfunction 0 0.0

Petechiae (ears)* 0 0.0
* petechiae is defined as purple or red pinpoint spotting, most commonly caused by trauma
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