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Title: Traumatic brain injury and abuse among female offenders compared to non-
incarcerated controls.

Abstract

Objective: To examine the prevalence of traumatic brain injury (TBI) and past abuse

experienced by adult female offenders.

Methods: Twenty-nine female offenders from a UK women’s prison and twenty-nine age
and gender matched university controls were recruited. In addition to demographic data,
the Brain Injury Screening Index was utilized alongside the Childhood Trauma Questionnaire

and the Abusive Behaviour Inventory.

Results: Approximately 79% (n = 21) of female offenders reported a history of TBI, with 38%
(n = 8) reporting six or more injuries. However, only 28.5% of female offenders reporting
injury (n = 6) believed they had sustained a brain injury. Prevalence of both childhood (n =
15, 51.7%), and partner (n = 19, 65.5%) abuse was also high among offenders. TBI Index
scores correlated with past childhood and past partner physical abuse. Past mental illness,

partner physical abuse, and number of convictions were predictive of greater TBI severity.

Conclusion: This is the first European study to examine combined TBI and abuse among an
exclusively female offender population. It suggests that TBI is as prevalent among
incarcerated females as it is among males. The unique presentation of female offenders

must be acknowledged if effective rehabilitation programs are to be implemented.
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Introduction

A growing body of work has developed around traumatic brain injury (TBI) within offender
populations, with past meta-analyses consistently reporting high levels of TBI in both adult
(1) and juvenile offenders (2). With the focus of such work primarily on male offenders,
there is a dearth of available research surrounding female offenders with TBI (3—6). Of the
nine prevalence studies identified (7-15) rates of TBI differed considerably, from 22.7% (11)
to 100% (8). Among the limited research comparing TBI rates between male and female
offenders, a number of studies have reported female offenders as having comparable, if not
higher rates of injury then their male counterparts (1,8,15,7). This finding is particularly
important, given that the prevalence ratio of TBI among men and women in the general

non-incarcerated population is approximately 2:1 (16).

The focus on male offenders within past research is most likely due to the under-
representation of females in the criminal justice system (CJS). While female incarceration
rates in the UK have remained relatively stable, showing a slow decrease over the past 10
years (17), females represent the fastest growing prison population in the US (18). Sex
differences among both offenders and victims of crime are also particularly salient. While
females generally represent a lower proportion of the victims of violent crimes, female
offenders report much higher rates of intimate partner violence and child abuse than their
male counterparts (17). The over-representation of female victims of violence and abuse in
the CJS has been repeatedly acknowledged, with such emotionally traumatic experiences
impacting upon subsequent alcohol and substance abuse, as well as overall adjustment to
prison life (19,20). As reported by the Ministry of Justice, drugs and alcohol may be used to

“self-medicate” away memories of abuse which may resurface if a woman is not adequately
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supported in prison (20). For female offenders with residual psychological distress, poor
adjustment can also represent a significant safety issue. While female offenders are less
likely to experience assault in prison than men (195 vs 242 assaults per 1000 prisoners), they

are much more likely to self-harm, and self-harm more frequently, than men (17).

Another possible reason for the under-representation of female offenders in the TBI
literature is that TBIs among female offenders tend to be milder in severity (9), though the
cause of injury is primarily violence against the person (9—-11) as opposed to motor vehicle
accidents for males (9). Jackson and colleagues (21) examined the prevalence and frequency
of mild TBI (mTBI) among a sample of fifty-three women recruited from battered women’s
shelters and community outreach programs. While 92% reported being struck on the head
or face during partner violence, only 40% reported a loss of consciousness (LOC) from such
injuries. Among those who reported any head injury, 91% reported being struck in the past
year, with a frequency of 2-5 times. While 95% of those who experienced any LOC reported
symptoms consistent with post-concussive syndrome (PCS), the prevalence of PCS among
those who had not experienced LOC was also high (68%). As such, studies which include only
TBIs with LOC may miss many of these milder injuries, particular those resulting from
repeated prolonged partner abuse (21). Consideration of abuse as both a cause of injury and
indicator of repeat injury is of particular importance within female offender samples. For
example, Colantonio and colleagues (12) reported significantly higher rates of childhood
physical and sexual abuse among female offenders with TBI compared to female offenders

without TBI, and male offenders overall.

TBI represents a significant, yet overlooked health concern among female offenders.

Coupled with this, the role of TBI in both criminal offending and recidivism remains to be
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fully understood. A number of longitudinal and cohort studies have linked TBI to subsequent
criminal behaviour (22-26). Additionally, several studies of offender populations have linked
TBI to poorer executive functioning (27-29), aggression and violence (8-10,7,30), anxiety
and depression (9,28,30,31), and an increased likelihood of repeat offending (32,33). The
overlap between such impairments and the factors considered to put a person at greater
risk for criminality have been noted (34), though more work is needed to fully understand
this relationship. The myriad of other factors, such as socio-economic status (SES), alcohol
and substance abuse, and mental illness, which are often prevalent among offenders, would
suggest that the relationship between TBI and offending is unlikely to be straightforward.
McKinlay and Albicini (4) alluded to this point in their examination of the literature around
TBI prevalence and associated mental health among individuals in the CJS. They emphasised
that given the disparate TBI rates reported among offenders, coupled with the similarly high
prevalence rates reported in some general population samples, the association between TBI

and offending may be influenced by other social or economic factors.

The lack of available research surrounding female offenders with TBI is surprising, given the
disproportionately high prevalence of injury within this group. Additionally, with sex
differences noted in both criminal justice and TBI literature, there is a clear need to develop
a better understanding of the differing needs presented by this group. The aim of this study
is therefore to examine the prevalence of TBI and abuse among female offenders, and to

examine the factors which contribute to more severe injury.

Method

Participants
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Recruitment of female offenders was conducted in two phases, April 2016 and July 2016, at
a women’s prison in the UK. The prison houses between 30-60 adult female offenders at any
one time, with a combination of short and long-term sentences. No set inclusion criteria
were used, though completion of the questionnaire required participants to understand and
speak English. Of the 53 offenders approached, twenty-nine consented to participate
(54.7%). While attempts were made to recruit female offenders as controls, there was a
marked lack of female offenders without reported TBI. Therefore, for the purposes of
comparison, age-matched female controls were recruited from a university population
(n=29) between November 2016 and February 2017. Female controls were excluded if they

had previously been incarcerated.

Instrumentation

Demographic information and criminal history including age, education, number of

convictions, age at first offence, drug abuse, and alcohol abuse were collected. Current
criminal convictions were dichotomized into violent (crimes against an individual e.g.
assault, murder, robbery) and nonviolent (e.g. theft, drug possession, fraud, breach of bail)
crimes. Maternal education was used as a proxy measure for socio-economic status, in line
with previous research (35,36). Reporting of a past mental health diagnoses or prescription
of anti-depressant medication were used to record past mental illness. Two additional
guestions asked whether participants had ever been informed they had received a brain

injury, or whether they thought they had a brain injury.

As it was not possible to access medical records, TBI screening was assessed by means of a
modified version of the previously validated Brain Injury Screening Index (BISI) (28). This 7

item tool asks participants to report the number of times in which they have received a
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serious blow to the head that resulted in a loss of consciousness or where afterwards they
felt very dazed and confused. Details on the length of LOC and post-injury care are also
collected for up to five injuries. A score of between 0 and 3 is given for the length of LOC (0=
no LOC, 1= LOC less than 10mins, 2= LOC between 10mins and 6 hours, 3= LOC over 6
hours). Similarly, a score of between 0 and 6 is given for the number of injuries reported,
with a score of 6 indicating participants experienced “more than five” injuries. In line with
the guidelines of the original authors (28), this tool allowed for quantification of TBI Index
scores by multiplying the highest rating for LOC (0-3) by the number of reported injuries (0-
6). This produces a TBI Index score of 0-18 which can then be compared between
participants. While alternative tools, such as the Ohio State University TBI Identification
Method (OSU TBI-ID) (13) have been employed in similar populations, the BISl is the only
known and validated tool that allows the production of TBI Index scores. Two additional
sections recording age at injury and cause of injury were added in the modified version.
When used with a sample of 613 adult offenders, the original tool showed a 95% accuracy
rate in identifying TBl when compared with in depth structured clinical interview by a

psychologist (28).

The Childhood Trauma Questionnaire- Short form (CTQ-SF) (37) is a 25-item self-report

guestionnaire assessing past experiences of maltreatment in childhood. It utilizes a five
point Likert scale with 1 representing “Never True” and 5 representing “Very Often True”.
Subscales of physical abuse, emotional abuse, sexual abuse, emotional neglect, and physical
neglect show good internal consistency (ranging from .81 to .95) and convergent validity
with therapist ratings of past abuse (37). Responses to four items on the physical abuse sub-
scale and five items on the sexual abuse sub-scale were dichotomized to give an overall

prevalence of both physical and sexual abuse during childhood.
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The Abusive Behaviour Inventory (38) is a 30-item self-report measure of past abusive

behaviour perpetrated on women by their partners or former partners. Participants were
asked to respond on a five point Likert Scale with 1 representing “Never” and 5 representing
“Very Frequently”. This measure shows good internal consistency (Chronbach’s Aplha=.95)
between the three subscales of physical abuse (.93), psychological abuse (.92), and sexual
abuse (.85) (39). Again, responses to seven items on the physical abuse sub-scale and three
items on the sexual abuse sub-scale were dichotomized to give an overall prevalence of

both physical and sexual abuse during childhood.

Procedure

Participants were recruited through convenience sampling. Posters detailing the intentions
of the research were distributed throughout the female offender wing. During this time,
information sheets were also made available and offenders had the chance to ask questions
about the research before agreeing to take part. Interested individuals provided their name
and identification number which were forwarded to the bookings department to arrange an

interview time.

Given the poor literacy levels of offenders, data were obtained in a face to face interview.
This method was chosen to maximize the completion of questionnaire items and to aid with
difficulties around terminology and question phrasing. Participants were taken to a quiet
room and invited to read and complete the consent form and questionnaire at their own
pace, or have the questions read aloud to them. Interview times ranged from 40-60 minutes

and participants were offered regular breaks every 20 minutes.

An age-matched general population control group were drawn from a local university. Email

invitations, which included a brief overview of the project alongside an information sheet
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explaining what the research involved, were circulated. Participants who were interested in
taking part were asked to respond to the researcher detailing a suitable time to meet for
testing. Testing lasted between 30-40 minutes, with the researcher again offering to read

the questions aloud in addition to answering any queries.

Ethics

Ethical approval was granted by an independent ethical review body. All participants were
required to both read and indicate understanding of the information sheet before
consenting to take part. Issues around confidentiality and withdrawal from research were
included and verbally communicated before consent was obtained. Given the possible
presence of brain injury, and the poor literacy levels of offenders, a second check regarding
insight to consent was undertaken. This took the form of three questions, all of which
needed to be answered correctly to constitute informed consent; What will | be talking to
you about? Are there any bad things about talking to me? What should you do if you decide

you do not wish to talk to me anymore?

Data analysis

Data analysis was conducted using SPSS version 22 (40). Demographic data were compared
across all participants (n=58) stratified by group. Differences in demographic, injury, and
abuse data were examined using a combination of t-tests, Mann-Whitney U, and chi-
squared tests where appropriate. Spearman’s rho was also conducted to explore the
relationship between TBI Index scores and abuse measures, while a multiple linear

regression examined the factors predictive of TBI Index scores.
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Results

The demographic and clinical characteristics of the 29 offenders and 29 controls are
displayed in Table 1. Just under half of the offender sample had committed a violent crime
(48%, n=14), though no differences in reported TBI prevalence were observed between
violent and non-violent offenders X? (1) =.013, p=.909. Non-significant differences were
found between offenders and controls in regard to age (Mann-Whitney U= 337, p=.190, r=
.17), with significant differences found in terms of education, SES, past drug and alcohol use,
and number and severity of TBI. Over half of offenders reported past drug abuse (55.2%) or
mental illness (69%), with high rates of childhood physical abuse (51.7%) and partner
physical abuse (65.5%). Reported partner physical abuse was also high among control
females (31%), as was mental illness (20.7%). Furthermore, the control group were
significantly younger at reported first injury than the offenders (Mann-Whitney U= 39, p=
.005, r=.5), although offenders reported higher TBI Index scores overall (Mann-Whitney U=

44, p=.009, r= .47).

Insert Table 1 here

History of TBI

Reported prevalence of TBI was 79.3% (n=21) in the offender group and 34% (n=10) among
controls. When reported LOC was controlled, this dropped to 65.5% (n=19) and 31% (n=9)
respectively. Though the majority of reported injuries were mild for both offenders (n=11;
52.4%) and controls (n=8; 80%), multiple injuries were more common among offenders,
with 38% (n=8) reporting 6 or more injuries. Fifty-seven percent of female offenders also
reported experiencing their first TBI prior to their first conviction. Participants were asked to

report whether they believed they had a brain injury and whether they had ever been told
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they had a brain injury. Only 6 out of the 21 offenders reporting past TBI (28.5%) reported
believing they had sustained a brain injury, while none of the 10 controls believed so.
Similarly, only four offenders and none of the controls reported being informed that they
had sustained a brain injury. This is despite the fact that the majority of both offenders
(61.9%) and controls (80%) reported attending hospital following their first injury. For
subsequent injuries however, the majority of individuals reported doing “nothing” (second
injury- 55.6%; third injury - 64.3%; fourth injury - 70%; fifth Injury - 77.8%). Of the total
number of injuries recorded for both groups (n=82), the main causes were falls (31.7%),

assault (30%), and being struck with an object (28%).

Prevalence of childhood and partner abuse

Reported prevalence of both childhood (n=15; 51.7%) and partner (n=19; 65.5%) physical
abuse was high among female offenders. Table 2 shows the differences between offenders
and controls both with and without reported TBI in terms of childhood and partner abuse.
Scores were significantly higher for offenders who reported TBI than offenders who did not
on measures of childhood emotional (Mann-Whitney U= 38.5, p=.025, r= .42) and sexual
abuse (Mann-Whitney U= 48, p=.032, r=.4), as well as partner psychological (Mann-
Whitney U= 31.5, p=.013, r=.47), physical (Mann-Whitney U= 32, p=.014, r=.47), and total
abuse (Mann-Whitney U= 32, p=.014, r= .46). However, the small number of offenders who
did not report injury (n=8) should be acknowledged when interpreting this finding. Scores
were also significantly higher for offenders who reported TBI than controls who reported
TBI on all abuse measures with the exception of both childhood and partner sexual abuse.

Spearman’s rho, conducted on all participants, indicated that TBI Index scores correlated

10
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with both childhood physical abuse [r(58) = .374, p=.004] and partner physical abuse [r(57)

= 581, p< .001].

Insert Table 2 here

Predictors of injury severity

We were also interested in examining the predictors of TBI Index scores among offenders
(n=29). Multiple linear regression was conducted to establish whether mental illness,
childhood physical abuse, partner physical abuse, and number of convictions predicted TBI
Index scores. The desired sample size (n=40) was not reached for this analysis and findings
should be interpreted with caution. Using the enter method the linear model was shown to
be statistically significant [F (4, 22) = 8.6, p< .001] with a multiple correlational coefficient of
.78, and approximately 61% of variation in TBI Index scores accounted for (Table 3). Mental
illness (t= 2.52, p=.02), partner physical abuse (t= 3.28, p=.003), and number of convictions
(t=3.33, p=.003) were significant predictors, however childhood physical abuse (t=-1.97, p=

.062) was not.

Insert Table 3 here

Discussion

Reported rates of TBI among female offenders (79%) were over double that reported by
female university students (34%). While the majority of reported TBIs were mild for both
offenders (52.4%) and controls (80%), 76% of offenders reported experiencing more than
one injury, with 38% reporting 6 or more injuries. Reported rates of childhood and partner
abuse were also very high for offenders, with 51.7% reporting childhood physical abuse, and

65.5% reporting partner physical abuse. Among female university students, 20.7% reported

11
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past partner sexual abuse, and 31% reported past partner physical abuse. Multiple
regression analysis suggested that, 61% of variation in TBI Index scores could be accounted
for by mental illness, number of convictions, partner physical abuse, and childhood physical

abuse.

This study is part of a small but growing body of work examining TBI among adult female
offenders. Considering the nine other prevalence studies identified, while Durand and
colleagues (11) reported a much lower prevalence rate of 22.7%, our rate of 79% is
comparable to that of both Fishbein and colleagues (71.5%) (7) and Ferguson and colleagues
(72%) (15) who utilized the Ohio State University TBI Identification Method (OSU-TBI-ID). It
is also comparable to the prevalence rate of 69.98% reported following a meta-analysis of
four studies of adult female prison populations (1). For over half of our offender sample
(52.4%) the most severe reported injury was mild, though 38% reported experiencing 6 or
more injuries. As noted by both Diamond and colleagues (9) and Ferguson and colleagues
(15), there is a potential compounding effect of injuries, such that multiple mild TBIs can

present with similar behavioural profiles as more severe injuries.

Reported prevalence of injury was also considerably high among our university control
sample (34%). Though rates again vary dramatically between studies, a recent meta-analysis
estimated prevalence among females in the general population to be 8.55%. Our prevalence
rate is more closely matched to that of McKinlay and colleagues (41) who reported a TBI
rate of 24.4% among females, using birth cohort data from the large Christchurch Health
and Development Study (CHDS). The authors highlighted that use of self-report over
alternative methods such as hospital records may have contributed to such high rates.

Despite this prevalence, in contrast to the injury profile of offenders, the majority of

12
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reported injuries incurred by controls were single, mild events. While the exact cause has
been disputed, it has been estimated that up to 15% of mild TBIs may result in persistent
difficulties (42), meaning that our control sample were likely much less impaired than the
offenders. Also, given that our control participants were well educated individuals, with high
SES, they would be much more likely to seek help and support and had no experience with

the CJS.

Particularly interesting were the differences in reported age at first injury between
offenders and controls. Despite indicating significantly higher rates of childhood physical
abuse, offenders reported a much older mean age (19 years) at first injury, relative to
controls (8 years). There may be a number of reasons for this finding including the
possibility that offenders simply could not recall injuries from childhood. Additionally,
injuries experienced by offenders in childhood may have been overshadowed by other
traumatic memories such as childhood abuse. Nonetheless, given the self-report nature of
the current data, the small sample size, and the notable demographic differences between
offenders and controls, it was not possible to investigate this finding in more depth and it
should be interpreted with caution. Future research should however consider investigating

the prevalence and recall of childhood TBIs among female offenders.

Of note within our sample was the lack of recognition that past TBIs had occurred. Only six
of the twenty-one offenders with reported past TBI (28.5%) and none of the nineteen
control participants with reported past injuries believed they had experienced a TBI. This is
despite 67% of participants attending hospital following their first injury. With research
showing a lack of understanding around TBI among both the general public (43—46) and

healthcare professionals (47,48), this finding suggests that issues may exist around how TBI

13
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diagnoses are communicated to patients. Medical professionals, who themselves may lack
knowledge of the possible long-term impact of mild and repeat injuries, are failing to
adequately inform patients of both the presence of TBI and the potential behavioural,

cognitive and social impacts that such injuries can have.

A history of abuse was highly prevalent among both offenders and controls, with TBI Index
scores correlating with both childhood and partner physical abuse. Both childhood adversity
and partner abuse have been shown to negatively impact a range of outcomes among
female offenders, including mental health, rates of attempted suicide, and substance abuse
(49-51). Mental illness, partner physical abuse, and number of convictions were all
predictive of TBI Index scores, highlighting the complex vulnerability of this group. The
exacerbating impact of such adverse life experiences on TBI requires further investigation,
and raises significant questions regarding the directionality of the relationship between TBI
and offending behaviour. Neuro-imaging of individuals with post-traumatic stress disorder
(PTSD), which may occur following abuse, have shown decreased volumes of the
hippocampus (52), amygdala, and frontal lobes (53), as well as disruption to white matter in
the prefrontal cortex (54). This suggests that individuals who have experienced early
adversity may be at a heightened vulnerability to the effects of TBI. While previous work
with female offenders has largely focused on the relationship between TBI and violent
behaviour (5,10,14,55), greater investigation is needed to more broadly understand the

complex interplay of TBI and adversity.

Limitations

Several limitations were evident while conducting this study. Firstly, despite an adequate

participation rate (54.7%) the sample size of female offenders was small, which limits the

14
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generalizability of our findings. In particular, the results of the multiple linear regression
should be interpreted with caution as the desired number of participants for this analysis
was not reached (n=40). Additionally, self-selection bias may have also contributed to the
reported prevalence of TBI within the sample. This may have adversely impacted the
reliability and generalisability of the results. Future work among female offender
populations should consider employing multi-centre research, or extending the period of
data collection to allow for greater population turnover. Secondly, while the BISI has been
shown to be a valid measure of TBl among prisoners, its reliance on self-report is not ideal.
It is important to note that although individuals reported LOC and other symptoms
suggestive of TBI, independent verification was not possible as objective injury parameters
were not available. Additionally, it is well known that self-report regarding medical
conditions and hospitalisation becomes more unreliable over time and participants may
have over or under estimated their injury severity. While it has been suggested that such
tools may result in inflated rates of TBI (56), our use of a control group aimed to reduce this,
showing that despite high rates reported in both groups, offenders still reported
significantly more injuries, of a greater severity than controls. As few studies in the area
include a control group, this is one of the strengths of our study. However, given the
significantly higher educational attainment and SES of our controls, they were also not an
ideal group for comparison. While the original aim was to recruit female offenders as
controls, too few reported an absence of TBI to justify their use. Thirdly, the sensitive and
personal nature of the questionnaire may have affected responses. Participants may have
struggled to disclose past abuse, substance and alcohol misuse, and mental illness, with one
participant unable to complete the ABI despite indicating that abuse had occurred. Finally,

the complexity of need evident within this population poses significant challenges to

15



Published in Brain Injury 30/10/2018 available from
https://www.tandfonline.com/doi/full/10.1080/02699052.2018.1539872

examining predictive relationships. Our study was primarily descriptive in focus, and further
longitudinal work is required to tease apart the factors that contribute to the high

prevalence of TBI among this group.

Conclusions

This study is the first of its kind in Europe to examine combined TBI and abuse among an
exclusively female offender sample and adds to the small body of emerging literature

showing significantly high rates of TBI among this group. The rate of reported TBl among
female offenders (79%) was over twice that found in the non-incarcerated control group

(34.5%) and is equivalent to the rates of TBI found amongst male offender samples.

These injuries also remained largely unrecognized by our sample, with only 28.5% of female
offenders believing they had a TBI. This reflects the hidden nature of TBI among offenders,
and reaffirms the need for additional screening upon entry to the CJS, alongside training for
staff in its effects. In addition, only four offenders reported being told by a healthcare
professional that they had a brain injury, despite 62% attending hospital following their first
reported TBI. Greater consideration and training is needed around how healthcare
professionals provide information to patients attending the emergency department for
mTBI. Consideration should also be given to the adequacy of monitoring efforts to identify

multiple mild injuries and possible instances of abuse.

Histories of abuse among offenders and controls raises significant questions around the
prevalence and reporting of abuse resultant injuries within this group. Both childhood and
partner physical abuse correlated with TBI Index scores, suggesting that abuse is a

significant factor to consider in TBI research with females. Further work is needed not only
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to examine the reporting of such injuries, but to assess the impact and exacerbating effect

such trauma may have on TBI outcomes.

With a predominant focus on male offenders within the literature, substantial work is
needed to further our understanding of the sex differences associated with this condition.
This applies especially to vulnerable populations, for which the effects of TBI are often most
strongly felt. With rates equal to and greater than those reported by male offenders, TBI
represents a significant health concern among female offenders, and greater consideration

of this under-researched group is needed.
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Table 1. Characteristics of participants by group

Offenders (N=29) Controls (N=29) p

Age, mean (SD) 31.96 (9.4) 28.5(7.94) .190

Number of Convictions, mean (SD) 12.6 (21.1) -

Age at first conviction, mean (SD) 23.5(11.5) -

Violent offence N (%) 14 (48) -

TBI N (%) 21 (72.4) 10 (34.5) .004

Education N (%) <.001
Primary school 11 (37.9) -

GCSE/equivalent* 6 (20.7) -
Apprenticeship - 1(3.4)
Certificate/Diploma 9(31) 6 (20.7)
A-Level/equivalent** 3(10.3) 10 (34.5)
University Degree - 10 (34.5)
Postgraduate Degree - 2(6.9)

Maternal Education (SES) N (%) .003
Primary school 6(20.7) 2(6.9)
GCSE/equivalent* 6 (20.7) 5(17.2)
Apprenticeship 1(3.4) -
Certificate/Diploma 4 (13.8) 5(17.2)
A-Level/equivalent** 1(3.4) 3(10.3)
University Degree - 9(31.9)
Postgraduate Degree 1(3.4) 1(3.4)
Unknown 10 (34.5) 4(13.8)

Age at first TBI, mean (SD) 19.3 (9.5) 8.2 (6.7) .005
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TBI Index, mean (SD) 4.44 (5.38) 0.48 (.82) .001
Number of TBI (%) <.001

1 5(23.8) 8 (80)

2 2 (9.5) 2 (20)

3 4 (19) -

4 1(4.8) -

5 1(4.8) -

6+ 8 (38) -
Most Severe Injury N (%) 278

No LOC 2 (9.5) 1(10)

LOC <10mins 9(42.9) 7 (70)

LOC <6 hours 8(38.1) 1(10)

LOC >6hours 2 (9.5) 1(10)
Drug Abuse N (%) 16 (55.2) 1(3.4) <.001
Alcohol Abuse N (%) 13 (44.8) 1(3.4) <.001
Mental Illness N (%) 20 (69) 6 (20.7) <.001
Childhood Physical Abuse N (%) 15 (51.7) 2(6.9) <.001
Partner Physical Abuse N (%) 19 (65.5) 9(31) .009
Childhood Sexual Abuse N (%) 8(27.6) 2(6.9) .039
Partner Sexual Abuse N (%) 14 (48.3) 6 (20.7) .028

*GCSE is a school qualification offered in the United Kingdom to students aged between 14-16 years.
**A-Level or Advanced level is a school qualification offered in the United Kingdom to students aged
between 16-18 years
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Table 2. Differences and mean scores for childhood and partner abuse.

Offenders (N=29) p Controls (N=29) p p*
TBI Non-TBI TBI Non-TBI
Childhood Trauma
Total 58.05 37.63 117 29 33.89 .925 | .002
Physical Abuse 10.62 7.25 .076 5.3 5.79 .834 | .004
Emotional Abuse 14.29 8 .025 6.7 7.32 .681 | .005
Sexual Abuse 10.95 5 .032 5 6.37 .296 | .059
Emotional Neglect 12.1 10.25 .623 5.7 7.79 .351 | .008
Physical Neglect 10.1 7.13 178 6.3 6.63 .776 | .048
Partner Abuse
Total 75.9 41.13 .014 42.5 38.68 .158 | .013
Physical Abuse 26.25 14.13 .014 14.1 12.84 .138 | .008
Psychological Abuse 42.3 22.38 .013 24.8 21.63 .187 | .015
Sexual Abuse 7.35 4.63 135 3.6 4.21 .669 | .061

p*- Mean differences between offenders with TBI and controls with TBI.

27




Published in Brain Injury 30/10/2018 available from
https://www.tandfonline.com/doi/full/10.1080/02699052.2018.1539872

Table 3. Summary of multiple linear regression for variables predictive of TBI Index scores (n = 29)

Variable B SE B B
Constant -1.894 1.76
Partner Physical Abuse 213 .065 512%*
Childhood Physical Abuse -.303 .154 -.320
Number of Convictions 115 .035 .458%*
Mental lliness 3.933 1.562 .351*
R?=.61
F = 8.602%**

*p <.05, ¥*p<.01, ***p<.001



