
Dignity: A Journal on Sexual
Exploitation and Violence

Volume 3 | Issue 2 Article 5

April 2018

Screening for Traumatic Brain Injury in Prostituted
Women
Melissa Farley
Prostitution Research & Education, mfarley@prostitutionresearch.com

Martha E. Banks
ABackans DCP, Inc.,, banks@abackans.com

Rosalie J. Ackerman
ABackans DCP, Inc., Ackerman@abackans.com

Jacqueline M. Golding
University of California, San Francisco, jacquelinegoldingphd@gmail.com

Follow this and additional works at: https://digitalcommons.uri.edu/dignity

Part of the Clinical Psychology Commons, Health Policy Commons, Health Psychology
Commons, Social Psychology Commons, and the Women's Studies Commons

This Research and Scholarly Article is brought to you for free and open access by DigitalCommons@URI. It has been accepted for inclusion in Dignity:
A Journal on Sexual Exploitation and Violence by an authorized editor of DigitalCommons@URI. For more information, please contact
digitalcommons@etal.uri.edu.

Recommended Citation
Farley, Melissa; Banks, Martha E.; Ackerman, Rosalie J.; and Golding, Jacqueline M. (2018) "Screening for Traumatic Brain Injury in
Prostituted Women," Dignity: A Journal on Sexual Exploitation and Violence: Vol. 3: Iss. 2, Article 5.
DOI: 10.23860/dignity.2018.03.02.05
Available at: https://digitalcommons.uri.edu/dignity/vol3/iss2/5https://digitalcommons.uri.edu/dignity/vol3/iss2/5

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by DigitalCommons@URI

https://core.ac.uk/display/157776728?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://digitalcommons.uri.edu/dignity?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.uri.edu/dignity?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.uri.edu/dignity/vol3?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.uri.edu/dignity/vol3/iss2?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.uri.edu/dignity/vol3/iss2/5?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.uri.edu/dignity?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/406?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/395?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/411?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/411?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/414?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/561?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.uri.edu/dignity/vol3/iss2/5?utm_source=digitalcommons.uri.edu%2Fdignity%2Fvol3%2Fiss2%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@etal.uri.edu


Screening for Traumatic Brain Injury in Prostituted Women

Abstract
Violence is pervasive in prostitution and can cause traumatic brain injury (TBI). This study estimated the
prevalence and demographic correlates of TBI among 66 women and transwomen in prostitution. Ninety-five
percent had sustained head injuries, either by being hit in the head with objects and/or having their heads
slammed into objects. Sixty-one percent had sustained head injuries in prostitution. The women described
acute and chronic symptoms resulting from head injury and/or concussions. These included dizziness,
depressed mood, headache, sleep difficulty, poor concentration, memory problems, difficulty following
directions, low frustration tolerance, fatigue, and appetite and weight changes. Screening for TBI is crucial to
the care of prostituted women.
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ABSTRACT 

Violence is pervasive in prostitution and can cause traumatic brain injury (TBI). This study 

estimated the prevalence and demographic correlates of TBI among 66 women and 

transwomen in prostitution. Ninety-five percent had sustained head injuries, either by 

being hit in the head with objects and/or having their heads slammed into objects. Sixty-

one percent had sustained head injuries in prostitution. The women described acute and 

chronic symptoms resulting from head injury and/or concussions. These included 

dizziness, depressed mood, headache, sleep difficulty, poor concentration, memory 

problems, difficulty following directions, low frustration tolerance, fatigue, and appetite 

and weight changes. Screening for TBI is crucial to the care of prostituted women. 

KEYWORDS 

prostitution, traumatic brain injury, TBI, head injury, ethnicity, headaches, depression, 

memory problems, prostitution, women, violence 

 

raumatic brain injury (TBI) is defined as an “alteration in brain function, or 
other evidence of brain pathology, caused by an external force” (Menon, 
Schwab, Wright, & Maas, 2010, p. 1637). TBIs vary in severity and may be 

classified as mild, moderate, or severe, based on the duration of unconsciousness, 
score on the Glasgow Coma Scale and duration of posttraumatic amnesia (Iverson, 
2012). Posttraumatic amnesia is characterized by “confusion, disorientation, ret-
rograde and anterograde amnesia, poor attention, and sometimes agitation and 
delusions” (Ponsford et al., 2014, p. 307). Eighty-five percent of TBIs seen in hos-
pital emergency departments fall within the mild category (Bigler & Maxwell, 
2012). “The term ‘concussion’ is often used interchangeably with mild TBI and has 
been recommended as a less stigmatizing term as compared to ‘TBI’ … but … not 
all experts agree that the two terms are synonymous” (Vasterling, Bryant, & Keane, 
2012a, p.5). 

T 
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Brain trauma is typically caused by a blow to the head, by having one’s head 
slammed against a floor or a wall, by violent shaking, or by attempted asphyxiation 
(Valera & Berenbaum, 2003). In one study of neuropathology resulting from TBI, 
“inclusion criteria were based entirely on exposure to repetitive head trauma (e.g., 
contact sports, military service, or domestic violence) ... Playing American football 
was sufficient for inclusion” (Mez et al., 2017, p 361). Head injury is more common 
in interpersonal assaults than in motor vehicle accidents or falls (Crandall, 
Nathens, & Rivara, 2004). Head injury is more common in intimate partner vio-
lence (IPV) than in other assaults (Yau, Stayton, & Davidson, 2013). Women, par-
ticularly those in health care and social services, are more likely than men to ac-
quire TBI on the job, with injuries inflicted by consumers and clients (Mollayeva, 
Mollayeva, Lewko, & Colantonio, 2016).  

Prevalence of Traumatic Brain Injuries 

A recent meta-analysis found that the prevalence of TBI in general populations 
of women in the United States, Canada, Australia, and New Zealand averages 8.6% 
(Frost, Farrer, Primosch, & Hedges, 2013). In contrast, rates of at least one TBI 
range from 14% to 20% among Iraq War veterans (Tanielian & Jaycox, 2008) and 
have been estimated at 61% of retired football players (Guskiewicz et al., 2007). 
Postmortem examinations of the brains of 111 National Football League players 
found that 99% showed physical neurologic damage resulting from TBI (Mez et al., 
2017).  

Studies of women who were subjected to violence show much higher rates of 
TBI compared to women in the general population. For example, from 30% to 74% 
of women seeking emergency shelter or hospital emergency room treatment for 
IPV and 10% of IPV survivors in general populations had sustained TBI (Kwako et 
al., 2011; Yau et al., 2013). We know of only two studies that report the prevalence 
of TBI among women in prostitution, finding rates of 53% (Farley et al., 2003) and 
72% (Farley et al., 2016).  

Sequelae of Traumatic Brain Injuries 

Brain injury has been associated with chronic illness, other disabilities, 
unemployment, and early death, including death by traumatic causes (Ackerman 
& Banks, 2009; Corrigan, Selassie, & Orman, 2010; Doctor et al., 2005; Hart et al., 
2014; Langlois, Rutland-Brown, & Wald, 2006; Pogoda et al., 2016; Tanielian & 
Jaycox, 2008; Vaaramo, Puljula, Tetri, Juvela, & Hillbom, 2015). 

Symptoms that commonly occur subsequent to TBI may be difficult to 
distinguish from symptoms of psychological problems associated with the 
psychosocial trauma of prostitution, such as posttraumatic stress disorder (PTSD), 
dissociation, depression, anxiety, and substance abuse (Choi, Klein, Shin, & Lee, 
2006; Farley et al., 2003; Iverson, 2012; Ross, Farley, & Schwartz, 2003; 
Roxburgh, Degenhardt, & Copeland, 2006). Symptoms subsequent to TBI include 
headache, dizziness, fatigue, irritability, difficulties with concentration and 
memory, insomnia, and reduced stress tolerance (World Health Organization, 
2015). Among raped women, battered women, and prostituted women symptoms 
of TBI include irritability, cognitive deficits, and difficulties in ambulation and 
speech (Murphy, 1993). These symptoms are also associated with major 
depression, posttraumatic stress disorder, dissociation, and/or substance abuse 
(Bjork & Grant, 2009; Brenner et al., 2010; Hayes & Gilbertson, 2012; Hesdorffer, 
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Rauch & Tamminga, 2009; Iverson, 2012; Jones, Harvey & Brewin, 2005; Taylor, 
Kreutzer, Demm & Meade, 2003). 

There is considerable overlap between symptoms of PTSD and TBI (Banks, 
2013; Verfaellie, Amick, & Vasterling, 2012; Vasterling et al., 2012a). Among peo-
ple diagnosed with TBI, from one-tenth to three-fourths also display PTSD and/or 
depression (Bombardier et al., 2010; Brenner et al., 2010; Iverson, 2012; Lew, 
Vanderploeg, Moore, & Schwab, 2008; Vasterling et al., 2012a). Women who had 
sustained TBI were at greater risk than men for PTSD (Barker-Collo et al., 2013). 
Symptoms of TBI have been confused with PTSD, dissociation, and substance 
abuse (Gerber, Iverson, Dichter, Klapp, & Latta, 2014; Sikora, 2003; Stein, Ken-
nedy, & Twamley, 2002). TBI and PTSD may be associated in part because the 
same traumatic events can cause both (Vasterling et al., 2012a). Additionally, sus-
taining a mild TBI during a psychologically traumatic event is associated with in-
creased risk of PTSD and depression (Verfaellie et al., 2012). Prostitution itself is 
typically experienced as psychologically traumatic (Häggström, 2016; Moran, 
2015; Norma & Tankard Reist, 2016) even without TBI (Hayes & Gilbertson, 2012), 
and is associated with a history of additional traumatic events (Farley et al., 2003; 
Farley, Franzblau, & Kennedy, 2014). People who sustain a TBI that was caused by 
interpersonal violence are at higher risk of depression and PTSD than those with 
TBI from other causes (e.g. motor vehicle or sports accidents, falls; Bombardier et 
al., 2010; Mathias, Harman-Smith, Bowden, Rosenfeld, & Bigler, 2014). Further, 
the prevalence of depression is higher among female than male TBI patients (Bom-
bardier et al., 2010), which would increase the risk of depression for women in 
prostitution who sustain TBI.  

Even when there is no (or relatively little) psychological trauma, TBI is 
associated with increased risk for later mental health problems such as depression 
and PTSD (Lew et al., 2008; Reeves, Russell, Beltzman, & Killu, 2000; Vasterling, 
Constans, & Hanna-Pladdy, 2000; Verfaellie et al., 2012). Some suspect that the 
reason for this is overlap in the brain regions that are thought to be associated with 
TBI, depression, and PTSD (Bigler & Maxwell, 2012). TBI is frequently associated 
with structural or functional changes in brain structures that mediate emotion and 
self-regulation, in addition to the stress of the disability it causes (Reeves et al., 
2000; Vasterling et al., 2000). Verfaellie et al. (2012) suggest that the disruptions 
of memory, executive function, and verbal information processing that can be con-
sequences of TBI may contribute to the development of PTSD. Animal research is 
beginning to elucidate the anatomic and cellular basis of this association (Zhao et 
al., 2017). Together, these considerations suggest that in addition to the inherent 
difficulties in distinguishing symptoms of TBI from symptoms of depression or 
PTSD in general populations, differential diagnosis may be particularly difficult 
with women who sustain TBI in prostitution because these women are likely to be 
at elevated risk for depression and PTSD relative to other people who sustain TBI. 

Risk of Traumatic Brain Injuries Among Women in Prostitution 

Assault is common in the lives of women in prostitution. Of 854 people in pros-
titution in nine countries (Canada, Colombia, Germany, Mexico, South Africa, 
Thailand, Turkey, United States, and Zambia), 71% had experienced physical as-
saults in prostitution (Farley et al., 2003). In a review of more than a thousand 
research studies, Deering et al. (2014) found that the lifetime prevalence of any or 
combined violence in prostitution ranged from 45% to 75%. In the past year, prev-
alence of violence in prostitution was 32% to 55% (Deering et al., 2014). Farley et 
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al. (2014) also summarized studies documenting prostitution's violence. For most 
of the world’s prostituted women, prostitution is the experience of being hunted, 
dominated, harassed, assaulted, and battered.  

Childhood sexual and physical abuse are associated with TBI (Colantonio et al., 
2014), and a majority of women in prostitution have a history of childhood sexual 
and/or physical abuse (Farley et al., 2003).  

A survivor described prostitution as being “like domestic violence taken to the 
extreme” (Leone, 2001). Prevalence rates of domestic violence or IPV among 
women in prostitution range from 70% (Farley, 2004) to 90% (Parriott, 1994). 
These rates include violence by pimps and by men who buy sex (Stark & Hodgson, 
2003). Consequently, the elevated rate of TBI among women who experience IPV 
suggests a heightened risk of TBI among women in prostitution. 

The Present Study 

Because of the high prevalence of violence and injury among women in prosti-
tution, we hypothesized that these women would be at elevated risk for TBI. The 
primary purpose of the present study was to describe and to bring a focus to the 
unaddressed symptoms of TBI in prostituted women and to describe sequelae of 
TBI in these women.  

Because of discrimination related to gender identity, transwomen may be at 
increased risk for violence. We hypothesized that because of their elevated risk of 
violent victimization (Coulter et al., 2017; Valentine et al., 2017), transwomen in 
prostitution might, therefore, have higher rates of TBI than other women in pros-
titution. A secondary purpose of this pilot study was to evaluate this hypothesis in 
this pilot sample. 

Third, to potentially identify risk factors for TBI in this population, we also es-
timated associations of age and ethnicity with TBI and its correlates. 

 

METHOD 

Participants 

Participants were 66 women who were clients of four agencies that offered ser-
vices to women escaping prostitution in San Francisco, Chicago, and Toronto, Can-
ada. Of the 66 women we interviewed, one did not respond to the question about 
whether she had sustained a head injury, and was therefore deleted from data anal-
yses. The women’s mean age was 36.8 (SD = 8.1 years), with a range of 16 to 58 
years. Sixty-five percent (n = 41) of the women were of African and/or Caribbean 
descent, 23% (n = 15) were European American, 8% (n = 5), were Latina, and 3% 
(n = 2) were American Indian. Their mean age of entry into prostitution was 21 
years (SD = 6.8 years), with a range of 12 to 39 years. Two-thirds of the women in 
this sample (67%, n = 44) described themselves as women, and one-third (33%, n 
= 22) described themselves as transwomen. We here use the descriptors that they 
used to describe their gender identities. The two groups of women were similar 
with respect to ethnicity and age. Table 1 summarizes characteristics of study par-
ticipants. 
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Procedure 

We invited program directors of four agencies (two in San Francisco, one each 
in Chicago and Toronto) who offered services for exiting prostitution to permit us 
to screen for TBI and to conduct focus groups whose purpose was to discuss pros-
titution and head injury. The groups were conducted within the agencies where 
clients were receiving services. All clients who were receiving  
 

Table 1. Participant Characteristics 

 Mean (SD) Range N Percent 

Current Age 36.8 (8.1) 16 - 58   

Age of entry into prostitution 21 (6.8) 12 - 39   

Ethnicity       

African American and/or  

Caribbean 

   41 65% 

European American    15 23% 

Latina    5 8% 

American Indian    2 3% 

Gender identity       

Women    44 67% 

Transwomen    22 33% 

 

services were strongly encouraged to attend, and all agreed to attend the group 
screening and subsequent discussion. We obtained informed consent from partic-
ipants. We administered questionnaires to all participants, reading the questions 
out loud to the group (to ensure comprehension in the case of reading difficulty) 
and assisting as needed with participants’ written responses. The questionnaire 
inquired about head injuries, immediate symptoms resulting from head injuries, 
and health consequences. Brain injury symptoms on the questionnaire were 
adapted from existing surveys (Ackerman & Banks, 2006, 2009; Banks & Acker-
man, 2006) to be able to administer the questions in 15-20 minutes rather than 2 
hours. These two authors of existing surveys are content experts and helped to 
adapt the questionnaire.  

To estimate the prevalence of TBI, we asked, “Have you ever been hit in the 
head with an object?” and “Was your head ever shoved or slammed into an object?” 
A “yes” response to either of these questions was construed as a positive lifetime 
history of head injury. We also asked, “Were you prostituting at that time?” Women 
who answered “yes” were considered to have a positive history of head injury dur-
ing prostitution. Additionally, we asked, “Did you have any head injuries in child-
hood?” Participants who responded “yes” were considered to have a positive his-
tory of head injury during childhood. 

The questionnaire also included questions such as the age of entry into prosti-
tution and occurrence of head injury in childhood. We asked about the type of ob-
jects used to cause head injury, the number of head injuries, and the period during 
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which the injuries were experienced. Participants were asked whether they had ex-
perienced acute symptoms of a concussion immediately after the violence and 
whether or not medical care was needed and obtained. We also asked about symp-
toms experienced later, at the time of this survey.  

The questionnaires, which were anonymous, were reviewed and approved by 
the Prostitution Research & Education IRB and also by the treatment coordinators 
at the four agencies. We held focus groups where participants shared their experi-
ences and asked questions. During the focus group discussion, we answered ques-
tions about violence-related injuries and offered information about TBI, general 
health information, and referrals. We administered the questionnaires after the 
focus groups. 

Two of the authors have expertise in neuropsychological rehabilitation. All par-
ticipants had access to support staff in their respective agencies. We, and each 
agency, viewed the screening questions and subsequent focus group discussion as 
a possible means of improving clients’ health awareness and increasing appropri-
ate referrals.  

Data Analysis 

The overall prevalence of head injury and of single items indicating circum-
stances of injury (e.g., method of injury, need for treatment) and symptoms was 
calculated using cross-tabulation. To evaluate associations between pairs of cate-
gorical variables, we used Pearson χ2 when appropriate cell sizes were present, and 
Fisher’s Exact Test for 2 x 2 tables in which cell sizes were too small for use of 
Pearson χ2. In these analyses, ethnicity was collapsed into three categories (Euro-
pean American, African American, and other [the latter consisting primarily of La-
tina and Native American women]) because of excessive numbers of empty cells 
when more detailed categories were used. To evaluate associations between dichot-
omous and continuous variables, we used point-biserial correlations. Associations 
of ethnicity with continuous variables were estimated using analysis of variance. 
Statistical analyses were conducted using Statistical Analysis System (SAS) ver-
sions 9.2 and 9.4 (64 bit) for Windows 10. 

 

RESULTS 

Prevalence and Means of Head Injury 

Of the 65 women, 95% (n = 62) had sustained head injuries at some time dur-
ing their lives, either by being hit in the head with objects (89%) and/or having 
their heads shoved into objects (74%). There were no significant differences in 
these prevalence rates by gender identity, age, or ethnicity. Fifty percent of the 60 
women who had been hit with objects had been hit in the head with hands or fists. 
They also reported being hit in the head with bottles, bats, sticks, hammers, guns, 
telephones, canes, screwdrivers, belts, rocks, bed slats, steel tubes, and ash trays 
(see Table 2). Thirty-four percent of the women who had had their heads shoved 
into objects had been shoved into walls, with others reporting having their heads 
slammed into floors; against dashboards, steering wheels, or windows of cars; 
against furniture or sinks; against other people; or against vehicles, buildings, 
doors, or stairs (see Table 3). Gender identity was not associated with the objects 
used to hit women or the objects the women had been shoved into.  
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Of the 65 women, 40 (61%) had sustained head injuries during prostitution. 
This represents 65% of the 62 women with any lifetime head injury. Of the 40 
women who had sustained head injuries during prostitution, 39 (98%) had been 
hit in the head, and 30 (77%) had had their head shoved into an object. There were 
no significant differences in these prevalence rates by gender identity, age, or eth-
nicity.  

 

Table 2. Objects Used to Hit Participants 

 Participants With Any 

Lifetime Head Injury 

Participants With Any Head 

Injury During Prostitution 

Objects Na Percent Nb Percent 

Hand or fist 30 50.0% 18 46.2% 

Stick 5 8.3% 5 12.8% 

Bat 5 8.3% 4 10.3% 

Bottle 4 6.7% 2 5.1% 

Hammer 2 3.3% 2 5.1% 

Cane 2 3.3% 2 5.1% 

Screwdriver 2 3.3% 2 5.1% 

Gun 1 1.7% 1 2.6% 

Telephone 1 1.7% 1 2.6% 

Belt 1 1.7% 1 2.6% 

Rock 1 1.7% 0 0.0% 

Bed slat 1 1.7% 1 2.6% 

Steel tube 1 1.7% 1 2.6% 

Stabbed 1 1.7% 1 2.6% 

Ash tray 1 1.7% 0 0.0% 

aN = 60 women who reported having been hit in the head with an object during their lifetime. 
bN = 39 women who reported having been hit in the head with an object during prostitution. 

 

Of the 40 women who had been hit in the head during prostitution, 46% had 
been hit with hands or fists. These women also reported being hit with sticks, bats, 
bottles, hammers, canes, screwdrivers, guns, telephones, belts, bed slats, and steel 
tubes (see Table 2). There were no significant differences in risk of being hit with 
any of these objects by gender identity, age, or ethnicity. 

One-third of the 30 women who had had their head shoved into an object 
during prostitution had been shoved into walls, with others reporting having their 
heads slammed into the floor; against furniture or sinks; against dashboards, 
steering wheels, or windows of cars; against another person; or against vehicles, 
buildings, doors, or stairs (see Table 3). There were no significant associations of 
gender identity, age or ethnicity with being shoved into any of these objects. Thirty-
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one of the 40 women who reported having sustained a head injury during prosti-
tution told us how many head injuries they had sustained. These women reported 
a mean of 15.3 incidents (SD = 36.6, range 0 – 200). There were no significant 
gender identity, age, or ethnic differences in the number of head injuries.  

 

Table 3. Objects Into Which Participants Had Been Shoved 

 Participants With Any 

Lifetime Head Injury 

Participants With Any 

Head Injury  

During Prostitution 

Objects Na Percent Nb Percent 

Wall 16 34.0% 10 33.3% 

Concrete, floor, 

ground 

6 12.8% 3 10.0% 

Furniture 3 6.4% 3 10.0% 

Dashboard, Steering 

Wheel, Car Window 

3 6.4% 2 6.7% 

Another Person 2 4.3% 2 6.7% 

Sink 1 2.1% 1 3.33% 

Vehicle 1 2.1% 1 3.33% 

Building 1 2.1% 1 3.33% 

Door 1 2.1% 1 3.33% 

Stairs 1 2.1% 1 3.33% 

aN = 47 women who reported having been shoved into objects during their lifetime. 
bN = 30 women who reported having been shoved into objects during prostitution. 

Childhood Head Injury and Childhood Prostitution 

Thirty-six percent of the women began prostitution before age 18. Women who 
began prostitution before age 18 and women who began prostitution at age 18 or 
older were equally likely to report a head injury at some time in their lives, 95% 
compared to 100%, χ2 (1, N = 54) = 1.732, p = .188. Women who were prostituted 
in childhood were no more likely than women who began prostitution at age 18 or 
older to report head injury during prostitution, 43% compared to 57%, χ2 (1, N = 
53) = 2.201, p = .138. 

Thirty-eight percent of the women who reported head injuries during prostitu-
tion (and gave information about childhood head injury) also reported having sus-
tained at least one head injury in childhood. There were no significant gender iden-
tity, age, or ethnic differences in reports of childhood head injury, and women who 
reported childhood prostitution and those who did not were equally likely to report 
childhood head injury. (This was the case whether we considered the full sample 
of 65 women, the 62 women who had at least one-lifetime head injury, or the 40 
women who reported head injury during prostitution).  

Transwomen (55.0%) were significantly more likely than women (25.7%) to re-
port having been prostituted as children, χ2 (1, N = 55) = 4.717, p = .012. 
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Symptoms Associated with Head Injury 

At the time of head injury, our participants had experienced symptoms of con-
cussion such as headache (95%), dizziness (39%), and memory loss (13%) (see Ta-
ble 4). Eighty-eight percent of the interviewees stated that their injuries were so 
severe that they felt a need for urgent medical treatment. Of those, 63% received 
medical care. 

 

Table 4. Symptoms Experienced Immediately After TBI 

Symptoms N Percent 

Headache, migraine 59 95.2% 

Dizziness 24 38.7% 

Memory loss 8 12.9% 

Stars 6 9.7% 

Nausea, vomiting 4 6.5% 

None 4 6.5% 

Blackout 3 4.8% 

Weak 2 3.2% 

Pain 2 3.2% 

Ear ringing 2 3.2% 

Sleepiness 2 3.2% 

Cannot think right 1 1.6% 

Not able to express 1 1.6% 

Blurred vision 1 1.6% 

“Use a cold towel” 1 1.6% 

Fogginess 1 1.6% 

 

Later, at the time when the questionnaire was administered, the women de-
scribed symptoms that they currently experienced and that may reflect lasting con-
sequences of TBI in prostitution. These included dizziness (80%), depressed mood 
(77%), and headaches (73%). Subsequent to head injury and at the time of the 
survey, the participants experienced changes in sleep patterns (73%), libido (52%), 
appetite and weight (48%), and menstruation (39%); day or night sweats (36%); 
bowel or bladder incontinence (32%); and fevers (18%), among other symptoms. 
The women noted problems with cognition at the time of interview, including poor 
concentration (64%), memory problems (64%), poor information retention (57%), 
difficulty in following directions (41%), problems with new learning (39%), and 
confusion (36%) (see Table 5). Descriptions of the nature of the cognitive problems 
included, “I need a rough draft to go on,” “I forget in midstream,” “information 
comes and goes,” “I can't seem to concentrate on anything,” and “difficulty in com-
pleting things.” Twenty-seven percent of these interviewees complained of diffi-
culty understanding abstract concepts. One woman said that she had “no patience” 
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when trying to find solutions to problems. Thirty-nine percent of the women told 
us that they had problems relating to other people that they attributed to head in-
jury (see Table 5).  

 

Table 5. Current Symptoms Consistent with Traumatic Brain Injuries 

Symptoms N Percent 

Dizziness 35 79.5% 

Depressed mood 34 77.3% 

Headaches 32 72.7% 

Too much or too little sleep 32 72.7% 

Poor concentration 28 63.6% 

Memory problems 28 63.6% 

Irritability 26 59.1% 

Poor information retention 25 56.8% 

Agitation 25 56.8% 

Poor emotional control 25 56.8% 

Personality change 23 52.3% 

Change in sexual desire/energy 23 52.3% 

Low frustration tolerance 22 50.0% 

Fatigue 21 47.7% 

Apathy 21 47.7% 

Appetite and weight changes 21 47.7% 

Problems expressing emotions 20 45.5% 

Migraines 18 40.9% 

Difficulty following directions 18 40.9% 

Problems with new learning 17 38.6% 

Problems with job post-injury 17 38.6% 

Easily startled 17 38.6% 

Menstrual changes 17 38.6% 

Problems relating to other people 17 38.6% 

Confusion 16 36.4% 

Day or night sweats 16 36.4% 

Lack of self-direction 15 34.1% 

Bowel or bladder incontinence 14 31.8% 

Concreteness 12 27.3% 

Fevers 8 18.2% 

Seizures 4 9.1% 
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DISCUSSION 

Because of the violence in prostitution (Deering et al., 2014; Farley et al., 2014), 
we hypothesized that the prevalence of TBI would be high among women in pros-
titution. The 95% rate of lifetime TBI and the 61% rate of TBI during prostitution 
in the present group suggest the necessity of screening for TBI in clinics and agen-
cies offering services or referrals to prostituted women. The range of TBI rates 
among women in prostitution (53% to 95%) can be understood in the context of 
rates for retired professional football players (61%; Guskiewicz et al., 2007) and 
Iraq War veterans (14% to 22%; Tanielian & Jaycox, 2008; Okie, 2005).  

Prevalence of TBI was similar regardless of gender identity, age, or ethnicity. 
Although this finding is inconsistent with our hypothesis of higher prevalence in 
transwomen, it is similar to a finding of no differences in physical assault history 
between women and transwomen in prostitution (Nadal, Davidoff, & Fujii-Doe, 
2014). It is possible that the lack of subgroup differences was a result of the high 
prevalence of TBI regardless of demographics. 

Over half the transwomen (55%) had begun prostitution in childhood com-
pared to about one-fourth of the women (26%). 

The most frequent and potentially TBI-related symptoms the women reported 
(in order of most to least frequent) were dizziness, depressed mood, headaches, 
sleep difficulty, poor concentration, memory problems, irritability, difficulty 
following directions, poor emotional control, changes in personality or libido, low 
frustration tolerance, fatigue, apathy, and appetite and weight changes. A third 
(30%) of the women who had needed medical treatment for their injuries had not 
received it. Others have noted than an unknown number of people sustain TBI and 
did not seek treatment (Langlois et al., 2006). 

Thirty-eight percent of the women who had sustained head injuries in prosti-
tution had also sustained head injuries in childhood. The combination of head in-
jury in childhood with a later head injury in prostitution might have had lasting 
adverse effects on these women’s brain function, but we did not assess the fre-
quency of childhood head injury. It would be useful to investigate the incremental 
effect of head injury (Helmes, Østbye, & Steenhuis, 2011). 

The prevalence of a current headache in the present sample (73%) was similar 
to rates seen in other samples with mild TBI (reviewed by Otis, Fortier, & Keane, 
2012). Forty-one percent of the women reported a current migraine. In a study of 
veterans with deployment-related TBI, 58% of the posttraumatic headaches were 
migraines (Otis et al., 2012). It is thought that the neural pathways for TBI, PTSD, 
and pain overlap considerably (Otis et al., 2012; Zhao et al., 2017). Pain may inten-
sify PTSD by triggering traumatic memories (Otis et al., 2012). TBI may be associ-
ated with chronic pain over and above the potential contribution of PTSD to the 
association (Otis et al., 2012).  

Research with TBI patients shows a substantial decrease in headaches with 
sleep hygiene counseling and nightly sedative use (Otis et al., 2012). We found that 
about three-fourths of the women in the present study with a history of TBI re-
ported sleep disturbance, with similar findings noted by Nakase-Richardson et al. 
(2013). About three-fourths of the women in this study with a history of TBI also 
reported depressive symptoms. Because deficient sleep exacerbates depressive 
symptoms (Paunio et al., 2015), and improved sleep appears to reduce headache 
pain, these treatments have multiple potential benefits for women in prostitution 
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who have chronic pain and a history of TBI and could be considered for this popu-
lation. 

Diagnosis of TBI may be complicated by overlap among the symptoms of TBI, 
PTSD, and substance use disorders, including emotional dysregulation and limita-
tions in memory and executive functioning (Cernich, Chandler, Scherdell, & Kurtz, 
2012; Najavits, Highley, Dolan, & Fee, 2012). Although not assessed in the present 
study, substance use disorders are common among women in prostitution (Farley 
et al., 2003). 

Women in prostitution have high rates of PTSD (Choi et al., 2006; Farley et al., 
2003, 2016; Roxburgh et al., 2006), dissociation (Farley et al., 2014; Ross et al., 
2003), depression (Ross et al., 2003; Roxburgh et al., 2006), and substance abuse 
(Farley et al., 2014; Ross et al., 2003; Roxburgh et al., 2006), all of which can 
present with symptoms that are similar to TBI (Brenner et al., 2010; Hayes & 
Gilbertson, 2012; Iverson, 2012; Lew et al., 2008; Verfaellie et al., 2012). Comor-
bidity of TBI with these disorders is common, with one-tenth to three-fourths of 
people with TBI also suffering from PTSD and/or depression (Bombardier et al., 
2010; Brenner et al., 2010; Iverson, 2012; Lew et al., 2008; Vasterling et al., 2012a). 
The causal path between TBI and PTSD is hypothesized to be bi-directional (Vast-
erling, Bryant, & Keane, 2012b). Because of symptom overlap as well as comorbid-
ity, differential diagnosis may be challenging but is likely to be crucial in treatment 
planning.  

Repeated exposure to the traumatic events that cause TBI as well as PTSD can 
complicate recovery from both conditions (Vasterling et al., 2012b). The cognitive 
and self-regulation difficulties associated with TBI may complicate recovery from 
PTSD (Lew et al., 2008; Verfaellie et al., 2012), and substance abuse may 
complicate recovery from both TBI and PTSD (Corrigan, Wolfe, Mysiw, Jackson, 
& Bogner, 2003; Najavits et al., 2012). The physical discomforts associated with 
TBI can compound psychological distress (Vasterling et al., 2012b)  

Limitations of This Study 

This sample of 65 women is representative of women in supportive programs 
for exiting prostitution. It may or may not be representative of all women in pros-
titution or of those who want to escape but are not in supportive programs. These 
findings may not represent the prevalence of head injury among women who have 
been in prostitution for only a short time. Future research should include larger 
samples and should inquire about the length of time in prostitution, locations 
where prostitution occurred, and locations where the violence occurred. While we 
were able to differentiate childhood and adult head injury, we did not ask about 
frequency of childhood head injury (Taylor et al., 2002). This may be a confound-
ing variable with respect to both acute and long-term symptoms of head injury. 
Research that includes extensive history-taking regarding TBI in both childhood 
and adulthood is advisable. 

As high as the prevalence of TBI in this sample is, it may represent an under-
estimate, to the extent that the injuries themselves may impair memory. Similarly, 
symptom recall could potentially have been affected in unknown ways by memory 
impairments caused by the injuries themselves. In addition, although the women 
reported symptoms experienced following a head injury, because of the retrospec-
tive research design and the lack of detailed data on time of onset of each symptom, 
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they cannot be unambiguously attributed to TBI and could be attributed to another 
trauma history.  

In addition to the age at which each TBI occurred, we also recommend that 
future research screen for severity levels of TBI. We recommend investigation of 
symptoms of PTSD, depression, and other known psychological consequences of 
IPV and prostitution (Juengst, Kumar, & Wagner, 2017). The overlap between 
symptoms of TBI and PTSD is a crucial area for future research because symptoms 
of TBI are often overlooked because they are perceived as symptoms of PTSD 
(Barker-Collo et al., 2013). As the Centers for Disease Control and Prevention 
(2015, p. 15) has noted, “Post-traumatic stress disorder (PTSD) and dementia also 
are conditions of concern for persons affected by TBI. Considerable gaps in under-
standing exist with regard to the overlap and specific relations among TBI and 
these conditions.”  

Implications of the Findings 

Despite this study’s limitations, the results suggest a need for screening for TBI 
among women in prostitution. There is a new focus on the impact of TBI on mili-
tary personnel and veterans (Tanielian & Jaycox, 2008; Vasterling et al., 2012a) 
with new screening techniques now being recommended for early detection and 
monitoring of TBI even if post-injury symptoms are not apparent (Burgess, 2010). 
Routine screening and referral for TBI have been recommended for battered 
women (Banks, 2013, 2016; Family Caregiver Alliance, 2007; Jackson, Philip, Nut-
tall, & Diller, 2004). The commonalities between prostitution and IPV, along with 
the high prevalence of IPV among women in prostitution, also suggest that women 
in prostitution should be screened and offered referrals. This recommendation is 
consistent with guidelines for screening and referral for treatment of brain injury 
in combat veterans (Schwab et al., 2007) and for athletes who have suffered head 
injury (Lovell et al., 2003; Team Physician Consensus Statements, 2009). In an era 
of shrinking health care resources, screening in high-risk populations could in-
crease the efficiency of health care delivery. Brain injury impairs the cognitive abil-
ity to anticipate and recognize danger, including the dangers in prostitution. 
Women with brain injury who do not receive appropriate treatment may be vul-
nerable to increased dependency on partners or caregivers, some of whom may be 
perpetrators of violence (Ackerman & Banks, 2009; Banks, 2013). Environmental 
barriers reported by TBI survivors include transportation, government policies, 
and social attitudes (Whiteneck, Gerhart, & Cusick, 2004). The long-term rehabil-
itation needs of veterans with TBI and the development of comprehensive rehabil-
itation programs with a focus on community reintegration are helpful models for 
the care of prostituted women with TBI (McGarity et al., 2017). Accurate screening 
for TBI will assist health care personnel in making a more accurate differential di-
agnosis in a population with frequent multiple diagnoses. 

To protect women from the kinds of violence reported here, including TBI, 
prostituting women should be offered alternatives to prostitution that permit sur-
vival without violence. The recommended two-year window of post-TBI healing is 
not possible for women who remain in prostitution (De Beaumont, Brisson, Las-
sonde, & Jolicoeur, 2009; Cox et al., 2006) since it is a probability that they will 
continue to sustain TBIs. Unfortunately, it is not possible to protect someone 
whose economic survival exposes them to the probability of frequent battery and 
rape.  

13

Farley et al.: Screening for Traumatic Brain Injury in Prostituted Women

Published by DigitalCommons@URI, 2018

http://www.tandfonline.com/author/Brisson%2C+Benoit
http://www.tandfonline.com/author/Lassonde%2C+Maryse
http://www.tandfonline.com/author/Lassonde%2C+Maryse
http://www.tandfonline.com/author/Jolicoeur%2C+Pierre


 

 

 

ACKNOWLEDGMENTS  

The authors thank the reviewers of this paper. We also thank the participants in the study 

who candidly discussed with us their life experiences. Their generosity enabled us to learn 

more about prostitution. Dignity thanks the following people for their time and expertise 

to review this article: Christina Dillahunt-Aspillaga, Ph.D., associate professor, 

Rehabilitation and Mental Health Counseling Program, Department of Child and Family 

Studies, University of South Florida, USA; Ingeborg Kraus, Ph.D., psychologist, Karlsruhe, 

Germany; and Donald Hilton, MD, neurosurgeon, Texas Neurosciences Institute, USA. 

AUTHOR BIOGRAPHIES 

Melissa Farley, Ph.D. is a research and clinical psychologist who has published 

extensively on prostitution, pornography, trafficking and the global sex trade.   She is 

executive director of Prostitution Research and Education, http://www.prostitution 

research.com, a resource for scholars, policymakers, survivors of prostitution, and 

advocates.   

Rosalie J. Ackerman, Ph.D. is a retired clinical and research neuropsychologist, 

formerly at ABackans DCP, Inc., in Akron, Ohio, the University of North Carolina at Chapel 

Hill and the Pennsylvania State University.  Her primary research is on traumatic brain 

injuries sustained by victims of intimate partner violence, and she has published 

extensively on caregiving, women with disabilities, and geropsychology.  Dr. Ackerman is 

a Fellow of the American Psychological Association. 

Martha E. Banks, Ph.D. is a research neuropsychologist formerly at ABackans DCP, Inc., 

in Akron, Ohio, a former professor at The College of Wooster and Kent State University, 

and a retired clinical psychologist.  Her primary research is on traumatic brain injuries 

sustained by victims of intimate partner violence, and she is an expert on women with 

disabilities who has edited professional books that give voice to marginalized people who 

have been silenced.  Dr. Banks served as the 2008-2009 President of the Society for the 

Psychology of Women, American Psychological Association Division 35. 

Jacqueline M. Golding, Ph.D. is professor emeritus at the University of California, San 

Francisco, and a clinical psychologist who has published extensively on trauma, 

depression, and gender and cultural issues in mental health. 

RECOMMENDED CITATION 

Farley, Melissa, Banks, Martha E., Ackerman, Rosalie J., Golding, Jacqueline M. (2018). 

Screening for traumatic brain injury in prostituted women. Dignity: A Journal of Sexual 

Exploitation and Violence. Vol. 3, Issue 2, Article 5. 

https://doi.org/10.23860/dignity.2018.03.02.05  

 

REFERENCES 
Ackerman, R. J., & Banks, M. E. (2006). Ackerman-Banks Neuropsychological 

Rehabilitation Battery© Professional Manual, Fourth Edition. Akron, OH: 
ABackans DCP, Inc. 

14

Dignity: A Journal on Sexual Exploitation and Violence, Vol. 3, Iss. 2 [2018], Art. 5

https://digitalcommons.uri.edu/dignity/vol3/iss2/5
DOI: 10.23860/dignity.2018.03.02.05

http://www.prostitutionresearch.com/
http://www.prostitutionresearch.com/
https://doi.org/10.23860/dignity.2018.03.02.05


 

 

Ackerman, R. J., & Banks, M. E. (2009). Traumatic brain injury and disability as a 
consequence of assault: Focus on intimate partner violence. In C. A. Marshall, E. 
Kendall, M. E. Banks, & R. M. S. Gover (Eds). Disabilities: Insights from across 
fields and around the world. Volume 1: The experience of disability: Definitions, 
causes and consequences (pp. 107-122). Westport, CT: Praeger Press. 

Banks, M. E. (2013). Optimal rehabilitation for women who receive traumatic brain injury 
following intimate partner violence. In H. Muenchberger, E. Kendall, & J. Wright 
(Eds.). Health and healing after traumatic brain injury: Understanding the 
power of family, friends, community, and other support systems. (pp. 153-167). 
Santa Barbara, CA: Praeger. 

Banks, M. E. (2016). Neuropsychological consequences of intimate partner violence 
among ethnic minority and cross-cultural populations. In F. R. Ferraro 
(Ed.). Minority and cross-cultural aspects of neuropsychological assessment: 
Enduring and emerging trends. New York, NY: Taylor and Francis. 

Banks, M. E., & Ackerman, R. J. (2006). The Post-Assault Traumatic Brain Injury 
Interview & Checklist©. Akron, OH: ABackans DCP, Inc.  

Barker-Collo, S., Theadom, A., Ameratunga, S., Jones, K., Jones, A., Starkey, N., & Feigin, 
V. L. (2013). Prevalence and predictors of post-traumatic stress disorder in adults 
one year following traumatic brain injury: A population-based study. Brain 
Impairment, 14(3), 425-435. https://doi.org/10.1017/BrImp.2013.27  

Bigler, E. D., & Maxwell, W. L. (2012). Understanding mild traumatic brain injury: 
Neuropathology and neuroimaging. In J. J. Vasterling, R. A. Bryant, & T. M. 
Keane (Eds.), PTSD and mild traumatic brain injury (pp. 15 - 3611). New York: 
Guilford. 

Bjork, J. M., & Grant, S. J. (2009). Does traumatic brain injury increase risk for substance 
abuse? Journal of Neurotrauma, 26, 1077-1082. 
https://doi.org/10.1089/neu.2008.0849 

Bombardier, C. H., Fann, J. R., Temkin, N. R., Esselman, P. C., Barber, J., & Dikmen, S. S. 
(2010). Rates of major depressive disorder and clinical outcomes following 
traumatic brain injury. Journal of the American Medical Association, 303, 1938-
1945. https://doi.org/10.1001/jama.2010.599  

Brenner, L. A., Terrio, H., Homaifar, B. Y., Gutierrez, P. M., Staves, P. J., Harwood, J. E. 
F., . . . Warden, D. (2010). Neuropsychological test performance in soldiers with 
blast-related mild TBI. Neuropsychology, 24, 160-167. 
https://doi.org/10.1037/a0017966 

Burgess, M. A. (2010, April 2). New developments lead to early TBI detection. United 
States Department of Defense News. Retrieved July l8, 2010 from 
http://www.defense.gov/news/newsarticle.aspx?id=58587  

Centers for Disease Control and Prevention. (2015). Report to Congress on traumatic 
brain injury in the United States: Epidemiology and rehabilitation. Atlanta GA: 
National Center for Injury Prevention and Control; Division of Unintentional 
Injury Prevention.  

Cernich, A. N., Chandler, L., Scherdell, T., & Kurtz, S. (2012). Assessment of co-occurring 
disorders in veterans diagnosed with traumatic brain injury. Journal of Head 
Trauma Rehabilitation, 27, 253–260. 
https://doi.org/10.1097/HTR.0b013e3182585cd5https://doi.org/10.1097/HTR.0
b013e3182585cd5  

Choi, H., Klein, C., Shin, M. S., & Lee, H-J. (2006). Posttraumatic stress disorder (PTSD) 
and disorders of extreme stress (DESNOS) symptoms following prostitution and 
childhood abuse. Violence Against Women, 15, 933-951. 
https://doi.org/10.1177/1077801209335493  

15

Farley et al.: Screening for Traumatic Brain Injury in Prostituted Women

Published by DigitalCommons@URI, 2018

https://doi.org/10.1017/BrImp.2013.27
https://doi.org/10.1089/neu.2008.0849
https://doi.org/10.1001/jama.2010.599
file:///C:/Users/JMG/Documents/Prostitution%20Research/Traumatic%20brain%20injury%20paper/Current%20version%20of%20paper/Revisions%20for%20Dignity/3-29-18%20revisision%20request/doi.org/10.1037/a0017966
http://www.defense.gov/news/newsarticle.aspx?id=58587
https://journals.lww.com/headtraumarehab/toc/2012/07000
https://doi.org/10.1097/HTR.0b013e3182585cd5https:/doi.org/10.1097/HTR.0b013e3182585cd5
https://doi.org/10.1097/HTR.0b013e3182585cd5https:/doi.org/10.1097/HTR.0b013e3182585cd5
https://doi.org/10.1177/1077801209335493


 

 

Colantonio, A., Kim, H., Allen, S., Asbridge, M., Petgrave, J., & Brochu, S. (2014). 
Traumatic brain injury and early life experiences among men and women in a 
prison population. Journal of Correctional Health Care, 20, 271-279. 
https://doi.org/10.1177/107834581454152   

Corrigan, J. D., Selassie, A. W., Orman, J. A. (2010). The epidemiology of traumatic brain 
injury. The Journal of Head Trauma Rehabilitation 25(2), 72-80. 
https://doi.org/10.1097/HTR.0b013e3181ccc8b4s  

Corrigan, J. D., Wolfe, M., Mysiw, W. J., Jackson, R. D., & Bogner, J. A. (2003). Early 
identification of mild traumatic brain injury in female victims of domestic 
violence. American Journal of Obstetrics and Gynecology, 188, S71-S76. 
https://doi.org/10.1067/mob.2003.404  

Coulter, R. W. S., Mair, C., Miller, E., Blosnich, J. R., Matthews, D. D., & McCauley, H. L. 
(2017). Prevalence of past-year sexual assault victimization among 
undergraduate students: Exploring differences by and intersections of gender 
identity, sexual identity, and race/ethnicity. Prevention Science, 18, 726-736. 
https://doi.org/10.1007/s11121-017-0762-8   

Cox, A. L., Coles, A. J., Nortje, J., Bradley, P. G., Chatfield, D. A., Thompson, S. J., & 
Menon, D. K. (2006). An investigation of auto-reactivity after head injury. 
Journal of Neuroimmunology, 174, 180-186. 
https://doi.org/10.1016/j.jneuroim.2006.01.007  

Crandall, M. L., Nathens, A. B., & Rivara, F. P. (2004). Injury patterns among female 
trauma patients: Recognizing intentional injury. Journal of Trauma, 57, 42-45. 
https://doi.org/10.1097/01.TA.0000135491.59215.86   

De Beaumont, L., Brisson, B., Lassonde, M., & Jolicoeur, P. (2009). Long-term 
electrophysiological changes in athletes with a history of multiple concussions. 
Brain Injury, 21, 631-644. https://doi.org/10.1080/02699050701426931 

Deering, K. N., Amin, A., Shoveller, J., Nesbitt, A., Garcia-Moreno, C., Duff, P., … 
Shannon, K. (2014). A systematic review of the correlates of violence against sex 
workers. American Journal of Public Health, 104, e42-e54. 
https://doi.org/10.2105/AJPH.2014.301909   

Doctor, J. N., Castro, J., Temkin, N. R., Fraser, R. T., Machamer, J. E., & Dikmen, S. S. 
(2005). Workers’ risk of unemployment after traumatic brain injury: A normed 
comparison. Journal of the International Neuropsychological Society, 11, 747-
752. https://doi.org/10.10170S1355617705050836  

Family Caregiver Alliance (2007). Traumatic brain injury factsheet. 
http://caregiver.org/caregiver/jsp/content_node.jsp?nodeid=579 . Retrieved 
October 9, 2007. 

Farley, M. (2004, October). Prostitution is sexual violence. Psychiatric Times (Special 
Edition), pp. 7-10. 

Farley, M., Cotton, A., Lynne, J., Zumbeck, S., Spiwak, F., Reyes, M. E., . . . & Sezgin, U. 
(2003). Prostitution & trafficking in nine countries: An update on violence and 
posttraumatic stress disorder. In M. Farley (Ed.) Prostitution, trafficking and 
traumatic stress. pp. 33-74. Binghamton: Haworth. 

Farley, M., Deer, S., Golding, J. M., Matthews, N., Lopez, G., Stark, C., & Hudon, E. 
(2016). The prostitution and trafficking of American Indian women in Minnesota. 
American Indian and Alaska Native Mental Health Research, 23, 65-104. 
https://doi.org/10.5820/aian.2301.2016.65 

Farley, M., Franzblau, K., & Kennedy, M. A. (2014). Online prostitution and trafficking. 
Albany Law Review, 77, 101-157. 

16

Dignity: A Journal on Sexual Exploitation and Violence, Vol. 3, Iss. 2 [2018], Art. 5

https://digitalcommons.uri.edu/dignity/vol3/iss2/5
DOI: 10.23860/dignity.2018.03.02.05

https://doi.org/10.1177/107834581454152
https://doi.org/10.1097/HTR.0b013e3181ccc8b4s
https://doi.org/10.1067/mob.2003.404
https://doi.org/10.1007/s11121-017-0762-8
https://doi.org/10.1016/j.jneuroim.2006.01.007
https://doi.org/10.1097/01.TA.0000135491.59215.86
http://www.tandfonline.com/author/de+Beaumont%2C+Louis
http://www.tandfonline.com/author/Brisson%2C+Benoit
http://www.tandfonline.com/author/Lassonde%2C+Maryse
http://www.tandfonline.com/author/Jolicoeur%2C+Pierre
https://doi.org/10.1080/02699050701426931
https://doi.org/10.2105/AJPH.2014.301909
https://doi.org/10.10170S1355617705050836
http://caregiver.org/caregiver/jsp/content_node.jsp?nodeid=579
https://doi.org/10.5820/aian.2301.2016.65


 

 

Frost, R. B., Farrer, T. J., Primosch, M., & Hedges, D. W. (2013). Prevalence of traumatic 
brain injury in the general adult population: A meta-analysis. 
Neuroepidemiology, 40, 154-159. https://doi.org/10.1159/000343275  

Gerber, M. R., Iverson, K. M., Dichter, M. E., Klapp, R., & Latta, R. E. (2014). Women 
veterans and intimate partner violence: Current state of knowledge and future 
directions, Journal of Women’s Health, 23, 302-309. 
https://doi.org/0.1089/jwh2013.4513  

Guskiewicz, K. M., Marshall, S. W., Bailes, J., McRae, M., Harding, H. P. Jr., Matthews, 
A., . . . & Cantu, R. C. (2007). Recurrent concussion and risk of depression in 
retired professional football players. Medicine & Science in Sports & Exercise, 39, 
903-909. https://doi.org/10.1249/mss.0b013e3180383da5  

Häggström, S. (2016). Shadow's law: The true story of a Swedish detective inspector 
fighting prostitution. Stockholm: Bullet Point Publishing. 

Hart, T., Benn, E. K. T., Tagiella, E., Arenth, P., Dikemn, S., Hesdorffer, D. C., . . . Zafonte, 
R. (2014). Early trajectory of psychiatric symptoms after traumatic brain injury: 
Relationship to patient and injury characteristics. Journal of Neurotrauma, 31, 
610-617. https://doi.org/10.1089/neu.2013.3041  

Hayes, J. P., & Gilbertson, M. W. (2012). Understanding posttraumatic stress disorder: 
Implications for comorbid posttraumatic stress disorder and mild traumatic 
brain injury. In J. J. Vasterling, R. A. Bryant, & T. M. Keane (Eds.), PTSD and 
mild traumatic brain injury (pp. 61 - 81). New York: Guilford. 

Helmes, E.,  Østbye, T., & Steenhuis, R. F. (2011). Incremental contribution of reported 
previous head injury to the prediction of diagnosis and cognitive functioning in 
older adults. Brain Injury, 25, 338-347. 
https://doi.org/10.3109/02699052.2011.556104. 

Hesdorffer, D. C., Rauch, S. L., Tamminga, C. A. (2009). Longterm psychiatric outcomes 
following traumatic brain injury: A review of the literature. Journal of Head 
Trauma Rehabilitation, 24, 452-459. 
https://doi.org/10.1097/HTR.0b013e3181c133fd  

Iverson, G. L. (2012). A biopsychosocial conceptualization of poor outcome from mild 
traumatic brain injury. In J. J. Vasterling, R. A. Bryant, & T. M. Keane (Eds.), 
PTSD and mild traumatic brain injury (pp. 37 - 60). New York: Guilford. 

Jackson, H., Philip, E., Nuttall, R. L., & Diller, L. (2004). Battered women and traumatic 
brain injury. In Kendall-Tackett, K. A. (Ed), Health consequences of abuse in the 
family: A clinical guide for evidence-based practice. (pp. 233-246). Washington, 
DC: American Psychological Association. 

Jones, C., Harvey, A. G., & Brewin, C. R. (2005). Traumatic brain injury, dissociation, and 
posttraumatic stress disorder in road traffic accident survivors. Journal of 
Traumatic Stress, 18, 181–191. https://doi.org/10.1002/jts.20031   

Juengst, S. B., Kumar, R. G., & Wagner, A. K. (2017). A narrative literature review of 
depression following traumatic brain injury: Prevalence, impact, and 
management challenges. Psychology Research and Behavior Management, 10, 
pp. 175-186. https://doi.org/10.2147/PRBM.S1113264  

Kwako, L. A., Glass, N., Campbell, J., Melvin, K. C., Barr, T., & Gill, J. M. (2011). 
Traumatic brain injury in intimate partner violence: A critical review of outcomes 
and mechanisms. Trauma, Violence, and Abuse, 12, 115-126. 
https://doi.org/10.1177/1524838011404251  

Langlois, J. A., Rutland-Brown, W., & Wald, M. M. (2006). The epidemiology and impact 
of traumatic brain injury: A brief overview. Journal of Head Trauma 
Rehabilitation, 21, 375-378. https://doi.org/10.1097/00001199-200609000-
00001  

17

Farley et al.: Screening for Traumatic Brain Injury in Prostituted Women

Published by DigitalCommons@URI, 2018

https://doi.org/10.1159/000343275
https://doi.org/0.1089/jwh2013.4513
https://doi.org/10.1249/mss.0b013e3180383da5
https://doi.org/10.1089/neu.2013.3041
http://www.tandfonline.com/author/Helmes%2C+Edward
http://www.tandfonline.com/author/%C3%98stbye%2C+Truls
http://www.tandfonline.com/author/Steenhuis%2C+Runa+E
http://doi.org/10.3109/02699052.2011.556104
https://doi.org/10.1097/HTR.0b013e3181c133fd
https://doi.org/10.1002/jts.20031
https://doi.org/10.2147/PRBM.S1113264
https://doi.org/10.1177/1524838011404251
https://doi.org/10.1097/00001199-200609000-00001
https://doi.org/10.1097/00001199-200609000-00001


 

 

Leone, D. (2001). 1 in 100 children in sex trade, study says. Honolulu Star-Bulletin. 
September 10, 2001. 

Lew, H. L., Vanderploeg, R. D., Moore, D. F., & Schwab, K. (2008). Overlap of mild TBI 
and mental health conditions in returning OIF/OEF service members and 
veterans. Journal of Rehabilitation Research & Development 45, xi-xvi. 
https://doi.org/10.1682/JRRD.2008.05.0064  

Lovell, M. R., Collins, M. W., Iverson, G. L., Field, M., Maroon, J. C., Cantu, R., . . . Fu, F. 
H. (2003). Recovery from mild concussion in high school athletes. Journal of 
Neurosurgery, 98, 296-301. https://doi.org/10.3171/jns.2003.98.2.0296  

Mathias, J. L., Harman-Smith, Y., Bowden, S. C., Rosenfeld, J. V., & Bigler, E. D. (2014). 
Contribution of psychological trauma to outcomes after traumatic brain injury: 
Assaults versus sporting injuries. Journal of Neurotrauma, 31, 658-669 
https://doi.org/10.1089/neu.2013.3160 . 

McGarity, S., Barnett, S. D., Lamberty, G., Kretzmer, T., Powell-Cope, G., Patel, N., & 
Nakase-Richardson, R. (2017). Community reintegration problems among 
veterans and active duty service members with traumatic brain injury. Journal of 
Head Trauma Rehabilitation 32, 34–45. 
https://doi.org/10.1097/HTR.0000000000000242  

Menon, D. K., Schwab, K., Wright, D. W., & Maas, A. I. (2010). Demographics and 
Clinical Assessment Working Group of the International and Interagency 
Initiative Toward Common Data Elements for Research on Traumatic Brain 
Injury and Psychological Health. Position statement: Definition of traumatic 
brain injury. Archives of Physical Medicine & Rehabilitation; 91, 1637-40. 
https://doi.org/10.1016/j.apmr.2010.05.017  

Mez, J., Daneshvar, D. H., Kiernan, P. T., Abdolmohammadi, B., Alvarez, V. E., Huber, B. 
R., . . . McKee, A. C. (2017). Clinicopathological evaluation of chronic traumatic 
encephalopathy in players of American football, Journal of the American 
Medical Association, 318, 360-370. https://doi.org/10.1001/jama.2017.8334  

Mollayeva, T., Mollayeva, S., Lewko, J., & Colantonio, A. (2016). Sex differences in work-
related traumatic brain injury due to assault. Work: Journal of Prevention, 
Assessment & Rehabilitation, 54, 415-423. https://doi.org/10.3233/WOR-
162339  

Moran, R. (2015). Paid for: My journey through prostitution. New York: Norton.  

Murphy, P. (1993). Making the connections: Women, work, and abuse. Orlando: Paul M. 
Deutsch Press. 

Nadal, K. L., Davidoff, K. C., & Fujii-Doe, W. (2014). Transgender women and the sex 
work industry: Roots in systemic, institutional, and interpersonal discrimination. 
Journal of Trauma and Dissociation, 15, 169-183. 
https://doi.org/10.1080/15299732.2014.867572  

Najavits, L. M., Highley, J., Dolan, S. L., & Fee, F. A. (2012). Substance use disorder. In J. 
J. Vasterling, R. A. Bryant, & T. M. Keane (Eds.), PTSD and mild traumatic brain 
injury (pp. 124 - 145). New York: Guilford. 

Nakase-Richardson, R., Sherer, M., Barnett, S. D., Yablon, S. A., Evans, C. C., Kretzmer, 
T., . . . Modarres, M. (2013). Prospective evaluation of the nature, course, and 
impact of acute sleep abnormality after traumatic brain injury. Archives of 
Physical Medicine and Rehabilitation, 94, 875-882. 
https://doi.org/10.1016/j.apmr.2013.01.001  

Norma, C., & Tankard Reist, M. (eds.) (2016). Prostitution narratives: Stories of survival 
in the sex trade. Melbourne: Spinifex.  

Okie, S. (2005, May 19). Traumatic brain injury in the war zone. New England Journal of 
Medicine, 352, 2043-2047. https://doi.org/10.1056/NEJMp058102  

18

Dignity: A Journal on Sexual Exploitation and Violence, Vol. 3, Iss. 2 [2018], Art. 5

https://digitalcommons.uri.edu/dignity/vol3/iss2/5
DOI: 10.23860/dignity.2018.03.02.05

https://doi.org/10.1682/JRRD.2008.05.0064
https://doi.org/10.3171/jns.2003.98.2.0296
https://doi.org/10.1089/neu.2013.3160
https://journals.lww.com/headtraumarehab/toc/2017/01000
https://doi.org/10.1097/HTR.0000000000000242
https://doi.org/10.1016/j.apmr.2010.05.017
https://doi.org/10.1001/jama.2017.8334
https://doi.org/10.3233/WOR-162339
https://doi.org/10.3233/WOR-162339
https://doi.org/10.1080/15299732.2014.867572
javascript:void(0);
javascript:void(0);
https://doi.org/10.1016/j.apmr.2013.01.001
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Melinda+Tankard+Reist&search-alias=books&field-author=Melinda+Tankard+Reist&sort=relevancerank
https://doi.org/10.1056/NEJMp058102


 

 

Otis, J. D., Fortier, C. B., & Keane, T. M. (2012). Chronic pain. In J. J. Vasterling, R. A. 
Bryant, & T. M. Keane (Eds.), PTSD and mild traumatic brain injury (pp. 105 - 
123). New York: Guilford. 

Parriott, R. (1994). Health experiences of Twin Cities women used in prostitution: 
Survey findings and recommendations. Available from Breaking Free, 1821 
University Ave., Suite 312, South, St. Paul, Minnesota 55104. 

Paunio, T., Korhonen, T., Hublin, C., Partinen, M., Koskenvuo, K., Koskenvuo, M., & 
Kaprio, J. (2015). Poor sleep predicts symptoms of depression and disability 
retirement due to depression. Journal of Affective Disorders, 172, 382-389. 
http://dx.doi.org/10.1016/j.jad.2014.10.002  

Pogoda, T. K., Stolzmann, K. L., Iverson, K. M., Baker, E., Krengel, M., Lew, H. L., . . . 
Meterko, M. (2016). Associations between traumatic brain injury, suspected 
psychiatric conditions, and unemployment in Operation Enduring 
Freedom/Operation Iraqi Freedom veterans. Journal of Head Trauma 
Rehabilitation, 31, 191-203. https://doi.org/10.1097/HTR.0000000000000092  

Ponsford, J., Janzen, S., McIntyre, A., Bayley, M., Velikonja, D., & Tate, R. (2014). INCOG 
recommendations for management of cognition following traumatic brain injury, 
part I: Posttraumatic amnesia/delirium. Journal of Head Trauma 
Rehabilitation, 29, 307–320. 
http://dx.doi.org/10.1097/HTR.0000000000000074   

Reeves, R. H., Beltzman, D., & Killu, K. (2000). Implications of traumatic brain injury for 
survivors of sexual abuse: A preliminary report of findings. Rehabilitation 
Psychology, 45, 205-211. https://doi.org/10.1037/0090-5550.45.2.205   

Ross, C. A., Farley, M., & Schwartz, H. L. (2003). Dissociation among women in 
prostitution. Journal of Trauma Practice, 2, 3/4, 199-212. 
https://doi.org/10.1300/j189v02n03_11  

Roxburgh, A., Degenhardt, L., & Copeland, J. (2006). Posttraumatic stress disorder 
among female street-based sex workers in the greater Sydney area, Australia. 
BMC Psychiatry, 6, 24. https://doi.org/10.1186/1471-244X-6-24  

Schwab, K. A., Ivins, B., Cramer, G., Johnson, W., Sluss-Tiller, M., Kiley, K., . . . Warden, 
D. (2007). Screening for traumatic brain injury in troops returning from 
deployment in Afghanistan and Iraq: Initial investigation of the usefulness of a 
short screening tool for traumatic brain injury. Journal of Head Trauma 
Rehabilitation, 22, 377-389. 
https://doi.org/10.1097/01.htr.0000300233.98242.87  

Sikora, E. (2003). Differences in the developmental experiences and symptomatology of 
high-functioning women diagnosed with borderline personality disorder. 
Dissertation Abstracts International, 63(8), 3939B. 

Stark, C., & Hodgson, C. (2003). Sister oppressions: A comparison of wife battering and 
prostitution. In M. Farley (Ed.) Prostitution, trafficking, and traumatic stress. 
(pp. 17-32). Binghamton: Haworth. 

Stein, M. B., Kennedy, C. M., & Twamley, E. W. (2002). Neuropsychological function in 
female victims of intimate partner violence with and without posttraumatic stress 
disorder. Biological Psychiatry, 52, 1079-1088. https://doi.org/10.1016/s0006-
3223(02)01414-2  

Tanielian, T., & Jaycox, L. H. (2008). Invisible wounds of war: Psychological and 
cognitive injuries, their consequences, and services to assist recovery. Santa 
Monica: Rand Corporation. Available at 
http://www.rand.org/pubs/monographs/MG720/ 

19

Farley et al.: Screening for Traumatic Brain Injury in Prostituted Women

Published by DigitalCommons@URI, 2018

http://dx.doi.org/10.1016/j.jad.2014.10.002
https://doi.org/10.1097/HTR.0000000000000092
http://dx.doi.org/10.1097/HTR.0000000000000074
https://doi.org/10.1037/0090-5550.45.2.205
https://doi.org/10.1300/j189v02n03_11
https://doi.org/10.1186/1471-244X-6-24
https://doi.org/10.1097/01.htr.0000300233.98242.87
https://doi.org/10.1016/s0006-3223(02)01414-2
https://doi.org/10.1016/s0006-3223(02)01414-2
http://www.rand.org/pubs/monographs/MG720/


 

 

Taylor, H. G., Yeates, K. O., Wade, S. L., Drotar, D., Stancin, T., & Minich, N. (2002). A 
prospective study of short- and long-term outcomes after traumatic brain injury 
in children: Behavior and achievement. Neuropsychology, 16, 15-27.  
https://doi.org/10.1037/0894-4105.16.1.15  

Taylor, L. A., Kreutzer, J. S., Demm, S. R., & Meade, M. A. (2003). Traumatic brain injury 
and substance abuse: A review and analysis of the literature. Neuropsychological 
Rehabilitation, 13, 165-188. https://doi.org/10.1080/09602010244000336  

Team Physician Consensus Statements (2009). Medicine & Science in Sports and 
Exercise July 15, 2009. Available online at http://journals.lww.com/acsm-
msse/pages/collectiondetails.aspx?TopicalCollectionId=3 

Vaaramo, K., Puljula, J., Tetri, S., Juvela, S., & Hillbom, M. (2015). Head trauma with or 
without mild brain injury increases the risk of future traumatic death: A 
controlled prospective 15-year follow-up study. Journal of Neurotrauma, 32, 
1579-1583. https://doi.org/10.1089/neu.2014.3757  

Valentine, S. E., Peitzmeier, S. M., King, D. S., O’Cleirigh, C., Marquez, S. M., Presley, C., 
& Potter, J. (2017). Disparities in exposure to intimate partner violence among 
transgender/gender nonconforming and sexual minority primary care patients. 
LGBT Health, 4, 260-267. https://doi.org/10.1089/lgbt.2016.0113  

Valera, E. M., & Berenbaum, H. (2003). Brain injury in battered women. Journal of 
Consulting and Clinical Psychology, 71, 797–804. 
https://doi.org/10.1037/0022-006x.71.4.797  

Vasterling, J. J., Constans, J. I., & Hanna-Pladdy, B. (2000). Head injury as a predictor of 
psychological outcome in combat veterans. Journal of Traumatic Stress, 13, 441-
451. https://doi.org/10.1023/a:1007781107513  

Vasterling, J. J., Bryant, R. A., & Keane, T. M. (2012a). Understanding the interface of 
traumatic stress and mild traumatic brain injury: Background and conceptual 
framework. In J. J. Vasterling, R. A. Bryant, & T. M. Keane (Eds.), PTSD and 
mild traumatic brain injury (pp. 3 - 11). New York: Guilford. 

Vasterling, J. J., Bryant, R. A., & Keane, T. M. (2012b). Understanding the interface of 
traumatic stress and mild traumatic brain injury: Future directions in science and 
clinical practice. In J. J. Vasterling, R. A. Bryant, & T. M. Keane (Eds.), PTSD and 
mild traumatic brain injury (pp. 285 - 294). New York: Guilford. 

Verfaellie, M., Amick, M. M., & Vasterling, J. J. (2012). Effects of traumatic brain injury-
associated neurocognitive alterations on posttraumatic stress disorder. In J. J. 
Vasterling, R. A. Bryant, & T. M. Keane (Eds.), PTSD and mild traumatic brain 
injury (pp. 82 - 102). New York: Guilford. 

Whiteneck, G. G., Gerhart, K. A., & Cusick, C. P. (2004). Identifying environmental 
factors that influence the outcomes of people with traumatic brain injury. 
Journal of Head Trauma Rehabilitation, 19, 191-204. 
https://doi.org/10.1097/00001199-200405000-00001 

World Health Organization (2015). International statistical classification of diseases and 
related health problems, 10th revision (ICD-10)-2015-WHO version for 2015. 
Retrieved from 
http://apps.who.int/classifications/icd10/browse/2015/en#/F07.2 

Yau, R. K., Stayton, C. D., & Davidson, L. L. (2013). Indicators of intimate partner 
violence: Identification in emergency departments. Journal of Emergency 
Medicine, 45, 441-449. http://doi.org/10.1016/j.jemermed.2013.05.005  

20

Dignity: A Journal on Sexual Exploitation and Violence, Vol. 3, Iss. 2 [2018], Art. 5

https://digitalcommons.uri.edu/dignity/vol3/iss2/5
DOI: 10.23860/dignity.2018.03.02.05

http://psycnet.apa.org/doi/10.1037/0894-4105.16.1.15
http://www.tandfonline.com/doi/abs/10.1080/09602010244000336
http://www.tandfonline.com/doi/abs/10.1080/09602010244000336
http://www.tandfonline.com/toc/pnrh20/13/1-2
http://www.tandfonline.com/toc/pnrh20/13/1-2
https://doi.org/10.1080/09602010244000336
https://doi.org/10.1089/neu.2014.3757
https://doi.org/10.1089/lgbt.2016.0113
https://doi.org/10.1037/0022-006x.71.4.797
https://doi.org/10.1023/a:1007781107513
https://doi.org/10.1097/00001199-200405000-00001
http://apps.who.int/classifications/icd10/browse/2015/en#/F07.2
http://doi.org/10.1016/j.jemermed.2013.05.005


 

 

Zhao, J. C., Huynh, J., Hylin, M. J., O’Malley, J., Perez, A. I., Moore, A. N., & Dash, P. K. 
(2017, ahead of print). Mild traumatic brain injury reduces spine density of 
projection neurons in the medial prefrontal cortex and impairs extinction of 
contextual fear memory. Journal of Neurotrauma. 
https://doi.org/10.1089/neu.2016.4898  

21

Farley et al.: Screening for Traumatic Brain Injury in Prostituted Women

Published by DigitalCommons@URI, 2018

https://doi.org/10.1089/neu.2016.4898

	Dignity: A Journal on Sexual Exploitation and Violence
	April 2018

	Screening for Traumatic Brain Injury in Prostituted Women
	Melissa Farley
	Martha E. Banks
	Rosalie J. Ackerman
	Jacqueline M. Golding
	Recommended Citation

	Screening for Traumatic Brain Injury in Prostituted Women
	Abstract
	Keywords
	Creative Commons License
	Acknowledgements


	tmp.1524677024.pdf.kFCBs

