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Abstract

Traumatic brain injury (TBI), including concussion, is the commonest neurological condition in high-income
countries and is the second commonest condition next to migraines. Although most of these injuries are unin-
tentional, substance abuse and age-related physiological factors have been implicated as causal factors of fall-
related TBIs. Our study used qualitative methods and a life course perspective to examine whether life events and
psychosocial antecedents, such as early adverse childhood experiences, play a role in the occurrence of non-
intentional fall-related TBI. In-depth interviews were conducted with 27 patients who sustained a TBI due to un-
intentional falls. Transcripts were qualitatively analyzed to explore factors related to their prior life experiences
that may have been related to the reasons that led to their falls. The results reveal that childhood family conflict
and peer-influenced risky behaviors may have contributed to poorer mental and physical health in adulthood,
which in turn contributed to injuries. Respondents whose behaviors did not play a direct role in their injury event
were labeled “Stumblers.” These patients’ falls were seen as being related to unfortunate unique environmental
and situational factors and could colloquially be described as “accidental falls.” We also identified a distinct group
of patients who had a cumulative life experience starting in early childhood that contributed to a pattern of risk-
ier behaviors, ultimately culminating in a fall-related TBI. The second group of patients were labeled “Tumblers” as
they chose to participate in risky activities, regardless of whether they considered them to be risky, which ulti-
mately led to the fall-related TBI. This group was identified by a purposeful volitional state that sought out the
“‘opportunity for accidental fall.” Childhood family conflict and peer-influenced risky behaviors were important
precursors to mental and physical health states in this group.

Keywords: concussion; early adverse events; fall-related injury; family conflict; life course; traumatic brain
injury

Introduction Many of those who sustain TBI experience lifelong
Traumatic brain injury (TBI), including concussion, is  physical, cognitive, behavioral, and/or psychosocial
a serious global public health problem. The incidence impairments as well as economic burdens associated
of TBI has been increasing worldwide,' > with an es-  with their injuries.™®

timated 10 million cases annually.” In Canada, TBI Causes of TBI can be classified as unintentional
is the second most prevalent neurological condition.* and intentional, with the commonest cause, falls,’
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being traditionally considered unintentional. Age is a
well-known risk factor for fall-related TBIs. Indeed,
our previous research reported that all age groups 65
years and older experienced significant increases in
fall-related TBI rate over an extended study period
(2002-2017).8  Alcohol use,” substance use disor-
ders,'"”"! and violent behaviors are frequently associ-
ated with intentional TBI (e.g., assaults). In this
study, we asked whether events experienced over the
life course of the person sustaining a TBI could have
influenced the occurrence of an apparent unintentional
TBI related to a fall.

The victim precipitation theory helps us understand
both intentional and unintentional TBI. It suggests that
people cause or initiate confrontations that may even-
tually lead to their own injury or death.'? Precipitation
can be passive or active. During passive precipitation,
the victim unknowingly instigates or encourages the
event. Conversely, during active precipitation the
victim knowingly provokes the event.'' There are
three types of victims: Latent, Provocative, and Par-
ticipating." Latent victims are more likely than oth-
ers to be victims due to predispositions or character
traits. Provocative victims play an important part in
the origin of the event. Participating victims play
their part while the event is occurring by being inat-
tentive, or even by assisting in the process. These cat-
egorizations can be further divided into Dormant
and Active victims. Dormant victims play a passive
role in their victimization. Therefore, Latent victims
fall into this category. Conversely, Active victims in-
clude Provocative and Participating victims because
they are instrumental in facilitating the event. Victim
precipitation theory contributes to our understand-
ing of pathways through which people become vic-
tims of injury. However, we do not fully know why
some people exhibit certain behaviors, such as engag-
ing in risky activities.

To better understand the etiology of fall-based TBI
and develop appropriate rehabilitation and prevention
strategies, we explored how the risk factors for injury
may have emerged. According to a model of sport in-
jury,'* both intrinsic and extrinsic risk factors interact
and accumulate, rendering the individual “an accident
waiting for a place to happen”; also known as a “nearly
sufficient constellation” of causal factors."” The final
straw for causation is the inciting event, which is clearly
or visibly related to the injury, and is usually regarded
as the cause.'® This event is not the only component of
injury causation and may not be the most important
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factor."* In this work, we expanded these ideas to dis-
cover and analyze the intrinsic and extrinsic factors
that interact over the life course of an individual to cre-
ate the “susceptible faller” by understanding the types
of life events that create vulnerability to TBI using a
life course perspective.

Through sequences of experiences that extend across
an individual’s life,° known as trajectories, the life
course perspective suggests that occurrences in child-
hood, external and internal factors, can influence indi-
vidual development and shape patterns for future
experiences.'”'® This perspective also considers social
aspects of an individual’s life, suggesting that people
in important relationships (e.g., family and friends) oc-
cupy mutually influential and interlocking develop-
mental trajectories.>'® The life course perspective also
reveals heterogeneity between the lives of individuals
who experience childhood family conflict and adverse
early events such as abuse and neglect.*’

A substantial amount of work has examined how
age-based factors, physiological risk factors, and drug
and alcohol abuse are associated with accidental falls
and TBI. Research indicates that age affects both risk
of falling and the severity of injury, as older people
are more likely to suffer from complications of injury.*'
Further, research illustrates that 44-79% of people
with TBI have a history of alcohol abuse,”*** and 21-
37% report a history of illicit drug use.*>**** Studies
have also revealed evidence of a complex relationship
between substance abuse, family dynamics, and
TBL2°"2® which will be explored in this research. Min-
imal attention has been devoted to identifying the
socio-developmental factors that alter the life course
of individuals and potentially contribute to their even-
tual injury. By determining the early factors that may
set a child on a trajectory that leads them to become
a victim of TBI or other injuries, the current study
strives to provide important knowledge for under-
standing the development of health behaviors, the ef-
fects of early adverse events, and the appropriate
rehabilitation of patients with fall-related TBI. Further,
information obtained in this study can help develop
policies related to early child health that could poten-
tially pay dividends later in the prevention of adverse
events such as TBL

Methods

Ethics approval

The Research Ethics Board of St. Michael’s Hospital
provided approval for this study.
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Recruitment and data collection

A total of 27 participants were recruited from St. Mi-
chael’s Hospital, a major regional trauma center in down-
town Toronto, Ontario. Participants were included in this
study if they were admitted to the hospital with a Glasgow
Coma Scale score of 13 or lower after a fall that occurred
within the prior 1-3 years but at least 3 months after the
fall occurred. In other words, participants had to achieve a
phase of stability in their medical conditions after the fall,
and the minimum time after sustaining the fall to the time
of participation in the study was 3 months. All partici-
pants had achieved stability medically prior to participa-
tion, and all participants started the study during the
interval between 1 and 3 years after their fall. Face-to-
face structured, open-ended interviews that explored de-
velopmental trajectory including relationships with family
and peers, education, career, prior TBL, mental health sta-
tus, criminal or delinquent events, prior violent episodes,
and the use of alcohol and drugs were conducted. All in-
terviews were tape-recorded and transcribed.

Statistical analysis
NVivo 10 software, specifically the code families and net-
work generation features, was used for interview tran-
script analysis. The constant comparative method was
employed,”>*”~** whereby line, sentence, and paragraph
segments of the transcribed interviews were reviewed
and assigned fitting codes. Each transcript was indepen-
dently analyzed by two members of the research team.
The coding process involved the generation of codes
that led to categories, and finally themes that helped for-
mulate a theory. Three coding steps were used in this
process that consisted of open coding, axial coding, and
selective coding (Figs. 1 and 2). Any differences in coding
were discussed, and the original field notes were reviewed
to reach agreement on the most appropriate classifica-
tion. The codes and categories were adjusted throughout
the coding process as themes emerged.
Trustworthiness was addressed using two main tech-
niques: 1) the specific grounded theory method incor-
porated into this study helped achieve the Credibility
measure by providing “rich” descriptions of the find-
ings, and (2) the rigorous methodological structure
and execution of the coding process in NVivo helped
with Transferability.

Results

Of the 27 total participants, 18 were male (mean age
42.5 years, standard deviation [SD]=13.60) and 9
were female (mean age 46.7 years, SD=15.04).
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The multi-stage coding process led to the generation
of codes, categories, and themes. Sixty-one different
codes were generated and then collapsed into more
encompassing categories which were further broken
down into two dominant themes: “risk” of accidental
falls labeled as the “Stumblers” group and “opportuni-
ty” for accidental falls, labeled as “Tumblers.” Flow-
charts illustrating how the two overarching themes
emerged are provided in Table 1 and Figures 1 and 2.
The Risk Theme includes three categories: physical
vulnerabilities, situational factors, and psychological
vulnerabilities. The Opportunity Theme comprises
three other categories: dispositional factors, family in-
fluences, and peer influences.

Risk theme: Stumblers

Physical vulnerabilities. This category was coded in 19
of 27 transcripts. Almost half of the participants spoke
of previous head injuries. One-third of the participants,
approximately half of those with physical vulnerabil-
ities, revealed medical conditions that existed prior to
the injury event.

“It’s because I am diabetic and I was diabetic before the acci-
dent. And I was, I mean—the doctor... said that probably I
had a weakness in my blood sugar level ... and I just lost my
control but I don’t remember.”

An equal number of participants revealed that they
were under the influence of alcohol prior to the injury
event.

“We were pre-drinking on the way and then we got there—we
continued to drink at the bar. The last thing I remember is buy-
ing a drink for a friend of mine and I went to go to use the
washroom ... I don’t remember anything else.”

Situational factors. Situational factors were cited in
more than half of the transcripts. More than one-
third of participants believed that their injury was
due to external circumstances.

“I definitely wouldn’t blame anyone because accidents are acci-
dents. Do you think the person meant to step on my coat? No. It
was my stupidity for having a coat that was that long and fall-
ing behind the stair behind me.”

Further, a small number of participants (5 of 27) ad-
mitted their injury was related to them not wearing a
helmet and four participants stated that their fall was
work-related.

“Well, I work at a place that hard hats are not required and if
I had fallen the way they said, the hard hat would’ve come off
before I fell, so...”



Selective Code Axial Codes Open Codes

Prior Head Injury
Physical Pre-Existing Medical
Vulnerabilities Condition
Under the Influence of
Alcohol

Safety Helmet Not

= : Required
Situational Factors

Work-Related
Unintentional Fall

Psychological
Vulnerabilities

FIG. 1. Partial coding flowchart for pathway titled Stumblers Pathway, which included codes related to
those at risk for fall-related TBI. TBI, traumatic brain injury.
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Activities

Friends or Co-Workers
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Friends or Co-Workers
Involved in Risky
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FIG. 2. Partial coding flowchart for pathway titled Tumblers Pathway, which included codes related to
opportunity for fall-related TBI. TBI, traumatic brain injury.
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Table 1. Level 1 Codes (Open Coding)

# of # of

Code sources references

Prior history of risky behavior 23 119

Prior alcohol or substance abuse 17 52

Participant’s friends or co-workers abuse 16 27
recreational drugs or alcohol

Participant believes they are suffering from 14 18
memory deficits since the accident

Participant has displayed more emotional or 12 25
irritable behavior since the accident

Participant accepts responsibility for causing their 12 23
accident

Family history of alcohol abuse 12 22

Participant’s friends or co-workers involved in risky 11 21
activities

Participant had suffered a head injury in the past 11 13

Participant believes they are suffering from deficits 11 12
in attention or concentration since the accident

Participant believes there is nothing they could 11 12
have done to prevent the accident

Participant believes their recent head injury could 11 14

have been avoided

Codes ranked in (descending) order of linkages.

Psychological vulnerabilities. Psychological vulner-
abilities, such as stress and sleep deprivation, were
identified within one-third of the transcripts.
“Prior to the accident, I was not sleeping well. I seem to fall
asleep for 2 or 3 hours ... My son had recently moved to Singa-

pore to start his new business and that was probably wearing
on me.”

Opportunity theme: Tumblers

The life histories of Tumblers reveal key developmental
and psychosocial factors related to their injury, includ-
ing: 1) negative, abusive, or delinquent family and peer
relationships that shaped their current lifestyle; 2) early
exposure to substance abuse and risky activities; and 3)
willingness to imitate these behaviors.

Of 27 respondents sampled, 23 had a history of risky
behavior (e.g., delinquency, fighting, and aggressive
driving). Of these 23 participants, 16 also had a history
of substance abuse and/or peers with a history of sub-
stance abuse. Among these 16 participants, 10 indi-
cated a family history of substance abuse and/or
peers with a history of risky behavior. Thus, 10 of 27
respondents can be viewed as coming from a family
environment of substance abuse that also includes per-
sonal substance abuse. Yet only 5 of 10 (50%) of these
respondents accepted any responsibility for their acci-
dent or believed they could have prevented it.

Dispositional factors. A range of dispositional factors
appeared to play a role in the falls of all 27 participants.
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However, prior history of risky behavior (23/27) and
prior alcohol or substance abuse (17/27) were most fre-
quently reported.

“But I do a lot of crazy stuff. I was a courier for 12 years, sky-
dive, rock climb...”

“Before the head injury, I was drinking a whole lot—I've been
drinking since I was a kid...”

Family Influences. The majority (78%) of participants
in this study spoke of their families and the influence
they had on their behaviors and emotions. Common
topics included alcoholic parents, severe punishment
by parents, poor relationships with parents, neglect,
abuse, overly controlling parents, parents with limited
involvement, and family members engaging in risky
or delinquent activities.

“My brother was a bad boy so there’s that... most of his friends

I don’t hang out with them, because I'll go to jail if I hang out

with them.”

Approximately half of the participants described a
history of familial alcohol abuse:

“Yep. My uncles—they were all alcoholics. My grandfather. And

my mother’s brothers. Yeah I was surrounded. Growing up it

was rampant.”

A smaller number of participants, about one-
quarter, spoke of both childhood psychological (verbal
conflict) and physical (including sexual) abuse at home:

“‘My father was very abusive and he was beating us—I was

about 8 years old—7, 8 years old. And the pain was so excruci-
ating—I will never forget that.”

Peer influences. Peer influences were coded in a
large majority of the transcripts. This category was
dominated by friends or co-workers with substance
abuse issues, and friends or co-workers who were in-
volved in risky activities. Participants stated that they
“normally drink with friends.” When discussing the
problems that alcohol caused for their friends, one
participant stated: “Health-wise yeah, quite a few of
them died.” Among those who had friends or co-
workers who were involved in risky activities, one
participant stated that most of the injuries were
sports-related:

“Yeah definitely sports injury. Multiple times with ankle, ugh

broken legs. A lot of them are—even without revealing their

names, broken wrist, again sports injury too. A lot of it has
to do with sports injuries.”

Some transcripts revealed an overlapping of these
codes whereby injuries occurred while the participant
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was under the influence of drugs and/or alcohol and

partaking in risky activities with their friends.
“We took straight shots and we finished it and then after that
uh ... we ended up doing pretty much what we always do
which is like smoke some weed ya know?...So we had no
where to go smoke. So ... like ... one of our ideas were ... to
probably go smoke inside the bus ...there was like three of
four buses parked beside each—the first bus didn’t have an
emergency exit so ... we saw that the second bus had one so ev-
eryone jumped over ... And I believe there was like ice on there
because you know how the top of the bus is rounded at the top,
so my butt slipped off that so there was ice on there and stuff.
I don’t even know what truly happened at that point.”

Discussion

Our results revealed two main pathways for fall-
related TBI. The Stumbler Pathway reflects a pathway
in which those who fell played a passive role in their
TBI event, as their falls were found to be related to
physical vulnerabilities, situational influences, and
psychological vulnerabilities. In contrast, the Tumbler
Pathway describes a pathway in which those who fell
played an active role in their TBI event through dispo-
sitional factors, and family and peer influences. The
life trajectories of Tumblers revealed key developmen-
tal and psychosocial factors related to their fall-related
TBI, including adverse childhood events and early so-
cializations, which we believe created personal vulner-
abilities and behaviors that led to hurting oneself.
Although members of the Tumbler Pathway group
were aware of their risk-taking, many were unaware
of the role they played in their own injury.

The Stumbler pathway

Among the group of Stumblers was a predominance
of themes related to age, balance, pre-injury alcohol
levels, polypharmacy, and environmental hazards.
These factors emerged during analysis as the Risk
Theme and included three categories: physical vulner-
abilities, situational factors, and psychological vulner-
abilities. These latent factors were directly related to
the injury event, so we called this group of patients
Stumblers. This group reinforced previous findings
from established literature that indicate a vulnerabil-
ity to falls.”! %!

Physical vulnerabilities. Participants within this
category referenced pre-existing medical conditions
and/or alcohol consumption prior to their fall-based
TBI. This suggests that a subset of participants within
this group were physically vulnerable to their acciden-
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tal fall. The codes within the physical vulnerabilities
category align with the emergent Risk Theme found
in our analysis, which suggests that a subset of victims
presented latent or dormant vulnerabilities to fall-
based TBI. This finding reinforces previous literature
that discusses certain physical vulnerabilities (e.g., al-
cohol consumption) and their link with increased
rates of TBIL.

Situational factors. According to our results, recur-
ring situational factors (external variables) played a
role in the fall-based TBI for a subset of partici-
pants. Situational factors included lack of safety
equipment and occupation-related injuries. Based
on their extrinsic and involuntary aspects, situational
factors fall within the Risk Theme, which affects the
passive Stumblers.

Psychological vulnerabilities. A number of partici-
pants referenced psychological vulnerabilities (which
are intrinsic risk factors) prior to their fall-based TBI.
This suggests a passive susceptibility to injury, similar
to the other two categories within this theme.

The Risk Theme of the Stumbler Pathway confirms
many causal factors previously identified in TBI re-
search; but the discovery that multiple factors from
this theme affected the participants demonstrates that
these risk factors may affect, and occur with, each
other. We used our findings to develop a new model
(Fig. 3) to explore causation in fall-related TBI. This
model assumes that each variable is not isolated and
demonstrates how variables likely work together to cre-
ate the susceptible faller.

The Tumbler pathway

Tumblers, which we defined as individuals who played
an active role in their fall-related TBI event through
their involvement in risky and/or delinquent behaviors
with origins dating back to adverse early developmental
childhood and early family experiences, demonstrated
combinations of Provocative and Participating victim
typologies. Although these participants played an ac-
tive role in their TBIL, our results showed that Tumblers
had little insight into their role in their own injury. Our
research identified subtexts in participant’s psychoso-
cial histories that contributed to their injury through
associations with risky behaviors, activities, and life-
styles. These patterns were captured by the disposi-
tional factors and family/peer influences categories
that emerged from our qualitative analysis as the
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Age
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Mechanism of Injury
FIG. 3. A model for unintentional fall-related TBI characteristic of the Stumblers Pathway. TBI, traumatic
brain injury.
. J

Opportunity Theme. Although dispositional factors
have been recognized in previous TBI literature,?>2°
family and peer influences are not well-documented
in relation to TBI. Our findings, as indicated by respon-
dents’ early exposure to substance/alcohol abuse, dys-
functional early life environments, and risky activities
suggest that negative, abusive, or delinquent family
and/or peer relationships were instrumental in shaping
the lifestyles, development, and decisions of Tumblers.

Dispositional factors. This category falls within the
Opportunity Theme for accidental falls theme due to
its focus on behavior and activity patterns. Our findings
were consistent with previous findings that most TBI
victims have a history of substance abuse.”*** Although
prevalent in previous literature, this code was not as
prevalent in the transcripts as a prior history of risky
behavior. This new finding reveals that risk-takers
may be more susceptible to TBI than those with sub-
stance abuse issues. The combination of these two fac-
tors seems very likely to create a situation highly likely
to be related to TBI, as both codes were found in more
than half of the transcripts.

Family influences. The prominence of the family in-
fluences category within the transcripts suggests that
family environment may be a precursor to later in-
volvement in risky activities. Reflecting on the life
course perspective, it was found that early family rela-
tionships played an intermediary role in changing the
life trajectories of those who sustained falls, and in
modeling future relationships and lifestyle choices.
This may have indirectly contributed to later injury

events experienced by Tumblers through associations
with substance abuse and/or delinquent peer relation-
ships. Research suggests that repeated exposure to un-
predictable stress, such as chronic childhood family
conflict, can damage areas of the central nervous sys-
tem, and may be associated with poorer mental and
physical health in adulthood through a variety of
mechanisms.>' ¢

The life course perspective presents a new, indirect
route through which childhood family conflict might
threaten adult health outcomes. A large portion of
youth who present aggressive behaviors continue on
a path of violence into adulthood.’”*® This suggests
a “life course persistent development pathway.”*®
The analysis of transcript histories revealed important
family and peer influences that may have altered the
individuals’ life course trajectories, subsequently
influencing the risk of TBI. Research has consistently
shown that family environment is a crucial factor in
determining and predicting adolescent delinquency,
and a lack of family cohesion has been found to be sig-
nificantly related to the development of delinquent
behaviors.> The interaction of family and peer influ-
ences emerged as a central component of the Oppor-
tunity Theme.

Peer influences. A number of participants in this
study acknowledged the impact peers had on their
engagement in risky behaviors, which in turn, contrib-
uted to their fall-related TBI. Positive family relations
can aid in reducing the effects of an adolescent’s
associations with peers who are committing delin-
quent acts.*’
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Through the concept of trajectories, we found that
childhood events shaped patterns of individuals’ expe-
riences beyond childhood and across adulthood. Expe-
riences of family abuse and harmful peer relationships
occurring earlier in the life course affected later out-
comes, such as making risky choices, which contrib-
uted to a TBI event later in life, through a process
best described as cumulative disadvantage.’

Early experiences formed a set of characteristics
that are common to the Tumbler profile including:
history of risky behavior and/or peers with a history
of risky behaviors, history of substance abuse and/or
peers with a history of substance abuse, and family
history of substance abuse. Of the 27 participants,
10 revealed all these characteristics in their interviews;
however, only half of these participants accepted any
responsibility for their accident or believed they
could have prevented it.

Assimilating these qualitative findings into our fall-
based TBI model (Fig. 3), and following a life course
perspective, an integrative mechanism through which
Tumblers suffered their injury event is proposed in
Figure 4. The significant psychosocial influence of
early family and peer relationships, and the consequen-
tial change in trajectories that led to increased exposure
to substance abuse (intrinsic factor) and/or risky activ-
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ities (extrinsic factor), may have played a fundamental
role in the fall-based TBI event of Tumblers.

Undercurrents of violence

A subtle pattern that emerged throughout the tran-
scripts of Tumblers was their exposure to physical, psy-
chological, emotional, or sexual violence. This may
aid in understanding why these participants engaged
in risky behaviors. Family violence and child mal-
treatment are at epidemic proportions worldwide.*!
Research clearly shows that children are negatively im-
pacted by physical and verbal abuse directed at them,
and exposure to violence within the family.*?

Limited family connection and negative peer influ-
ence were also identified as important themes by par-
ticipants within the Tumblers group, and emerged as
contributing factors to their involvement in risky be-
haviors. The literature supports the importance of
these connections, identifying parental support, au-
thoritative parenting, and healthy family cohesion as
protective factors.*’ Parenting style, along with the
presence or absence of parental figures in their lives,
was discussed by several participants in this study.
Research shows that a lack of positive adult engage-
ment can lead adolescents to befriend other rejected
and deviant peers, and these relationships can lead to

~ N
Early Exposure to
Alcoholic Risky Activities
Parents
Recklessness
Uninvolved Early Adverse Pattern of
Parents Childhood .. _D Interest in

" Risk Alcohol and

Experiences iod Substance

Activities
/ \ Abuse
B Participation in
arly Exposure to Alcohol Child Maltreatment Intoxication Risky Activity
and Substance Use (e.g., physical, emotional, '
and sexual abuse and /
neglect) =
Susceptible + Inciting Event Injury
/ Faller
Age Sleep Deprivation
Medical Conditions  Poor Balance
Stumblers

i Tumblers ;

does not necessarily have to be linear.

FIG. 4. Model of pathway that leads to injuries for both the Stumblers and Tumblers Pathways. The model
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violence and criminal behaviors.** These violent be-
haviors or lifestyles may have served as precipitating
factors in the TBI victims’ injury event (Fig. 4). The
lack of protective factors can influence life course tra-
jectories, which may in turn influence the likelihood
of sustaining a TBI.

Children who have been exposed to and/or victim-
ized by family violence exhibit significant levels of in-
ternalizing and externalizing behaviors.*"*” A subset
of participants within the Tumblers group indicated
verbal conflict and abuse within their family histories.
Findings of both clinical and empirical research sug-
gest that children exposed to violence within the
home will experience “adaptational deficits.”*® As
such, our group of Tumblers may have been more sus-
ceptible to their TBI as a consequence of such deficits
and behavior patterns that lead to risky activities.
Children who have experienced violence may become
completely desensitized to the effects of violence and
eventually assume the role of the aggressor.*” This de-
sensitization toward risky activities may have facili-
tated Tumblers’ active role in entering risky social
and behavioral contexts that ultimately contributed
to injury. Further, because TBI events may contribute
to physical, cognitive, behavioral, and/or psychosocial
impairments,™® these events may allow an already at-
risk Tumbler to experience further risky health events,
such as future TBI or violence.

Limitations

Our study has several limitations. First, our study was
based on a small sample of patients with TBI. Due to
the small sample size and the use of purposive sampling
of only patients with TBI, the generalizability of our
findings is limited. Second, although unintentional in-
jury may be particularly common in risky locations,
often there are no victimizers or perpetrators. Indeed,
the participant may be both the victim and perpetrator
by putting themselves into the risky situation. Finally,
although we identified two distinct pathways, victims
of falls may demonstrate features of both, a concept
that was not explored in this study. In spite of these
limitations, the results of these analyses represent an
important contribution to the literature, and promote
future research into the biopsychosocial aspect of TBI
and the creation of preventative measures for TBL. To
our knowledge, this is the first study to use a life course
perspective to examine whether life events and psycho-
social antecedents, such as early adverse childhood ex-
periences, play a role in the occurrence of unintentional
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fall-related TBI. As such, further investigation of these
concepts in future studies is needed to confirm the
validity of the results.

Conclusion

Two pathways to fall-related TBI were identified: 1) the
traditional Stumbler Pathway associated with physi-
cal and psychological vulnerabilities and situational
factors, and 2) a novel Tumbler Pathway reflecting
longer-term family and peer influences and disposi-
tional factors related to active risk-taking. Past adverse
early childhood experiences such as family abuse and
peer delinquency in the lives of Tumblers constituted
risk factors and set into motion sequences of experi-
ences and activities that extended and accumulated
over time. This, according to life course theory, created
a cumulative disadvantage that led to actively making
riskier choices with little insight into potentially ad-
verse consequences, which may explain these individu-
als’ TBI later in life. To this end, Tumblers (active
fallers) played an important role in the precipitation
of their own injury. This is not to imply blame, but
rather to acknowledge that their life course trajectories
were negatively altered by early family and peer influ-
ences, leading to increased involvement in substance
abuse and risky activities, which ultimately may have
contributed to their injury event.

This finding is important for several reasons. First,
it strengthens our understanding of how victims may
precipitate their own injury, however unwittingly,
and provides support for the victim precipitation the-
ory. Second, it reveals how we can use a life course
perspective to link many of the already established in-
jury risk factors together. The life course perspective
provides a framework that allows for the integration
of multiple disciplines, and draws attention to the
multi-faceted pathogenesis of injuries. This approach
opens up new avenues for injury research, extending
the linear, univariate analyses relied upon in past TBI
studies. In addition to the potential effects on the health
and safety of future generations, this work contributes
to the scientific literature by revealing correlations be-
tween TBI and psychosocial factors, which should be
studied further.

Effective rehabilitation requires a holistic approach
in caring for the patient. Assuming those who sustain
a fall-related TBI conform to the traditional Stumbler
paradigm fails to recognize a significant subset of pa-
tients we identified as Tumblers. Effective injury pre-
vention lies in reducing psychosocial risk factors in
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many domains. Several strategies involving policy
makers, mental health professionals, parents, teachers,
and other adults can help address these risk factors
early in development. For example, we have shown
that pervasive violence, and substance and alcohol
use can influence risk-taking in adulthood, and conse-
quently the incidence of brain injuries. In turn, these
brain injuries can be associated with adverse psycho-
social and cognitive outcomes that exacerbate earlier
life trajectories in susceptible individuals. Strategies
and policies developed to provide safe early childhood
trajectories through educational, environmental, eco-
nomig, legislative, sporting, and engineering approaches
could lay the foundation for healthier adult behaviors.
Our results suggest that identifying children and fami-
lies at high risk for adverse trajectories and providing
targeted policies and strategies will likely show benefits
well into adulthood, related not only to TBI occurrence,
but also to other risky behaviors such as violence and
substance abuse.
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