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Abstract
This study sought to determine how the severity of injury and cause of injury influences
engagement in productive work. Using archival research, 1,322 records of adults
diagnosed with Traumatic Brain Injury (TBI) were examined for the following variables:
engagement in productive employment, job stability, severity of injury, cause of injury,
satisfaction with life, and participation activities after TBI. Analysis of variance revealed
significant differences in job stability and engagement in productive work between pre-
injury and postinjury, which suggests that TBI has an impact on job stability. While no
statistically significant differences were found in engagement in productive work among
participants with mild, moderate, or severe TBI, there were significant differences in
engagement in productive work based on cause of injury. Specifically, the study found
that patients with vehicle-related TBI had significantly lower job engagement in
productive work when compared with other causes of TBI. In addition, the multiple
regression indicated that severity of injury, measured using Glasgow Coma Scale (GCS)
score, is a significant predictor of employment outcome when severity of injury is treated
as a continuous variable rather than a categorical variable that involves mild, moderate,
and severe TBI. This finding suggests that patients with mild TBI may have different
employment outcomes based on their GCS score; the case is the same for patients with
moderate and severe TBI. Findings from this research have implications for employers,
service providers, and policy makers. Employers must understand that TBI reduces
employee productivity, which can be increased by focusing on participation activities and
life satisfaction efforts. Rehabilitation centers have to focus on community integration

efforts and efforts aimed at ensuring that TBI patients secure meaningful employment.
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Chapter 1: Introduction to the Study

Introduction

Traumatic brain injury (TBI) is a condition that is likely to have a significant
impact on one’s career and employment (Alderman, Burgess, Knight, & Henman, 2009).
This is because TBI results in several emotional, cognitive, and physical changes that
hamper the normal resumption to pre-injury duties, such as employment as well as
finding new opportunities of employment (Gabella, Mangione, Hedegaard, & Kelly,
2007). The functional outcomes associated with TBI in the long term are becoming
increasingly complex, complicated to figure out, and demanding on rehabilitation efforts.
According to the Americans with Disabilities Act (ADA) of 1990, TBI is considered a
form of disability. The ADA defines disability as a form of mental or physical
impairment that considerably hinders at least one major life activity (AMERICANS
WITH DISABILITIES ACT OF 1990, AS AMENDED, 1990).It is becoming more clear
to well-informed professionals in the TBI subdiscipline that it is an instance of long term
disability, and even though substantial advancement has been achieved in relation to
community reentry and reintegration of patients with TBI, there is much work needed
(Ashman et al., 2008; Gennarelli, Graham, Silver, McAllister,& Yudofsky, 2009).

The outcomes of sequelae following TBI, which include sensory and physical
disabilities, psychosocial functioning impairments, and cognitive deficits, are usually
negative for employment outcomes (Ashman et al., 2008). Researchers have indicated

that persons with TBI usually have difficulties in resuming and securing competitive



employment during the postinjury period. In addition, some researchers pointed out that
persons with TBI have challenges in maintaining employment (Bhatia & Gupta, 2007).
The employment rate for individuals suffering from TBI ranges between approximately
20% and50% and varies in accordance with the severity of the TBI, pre-injury work
experience, and various demographic factors, such as socioeconomic status, education,
and age (Bjork & Grant, 2009). Several descriptive and empirical studies have also
reported numerous negative psychosocial outcomes associated with the unemployment of
persons having TBI, which include reduced social functioning, physical illnesses, and
depression (Assa & Pasternak, 2008; Bennett, Lesch,& Heils, 2008; Bhullar, Roberts,
Brown,& Lipei, 2010). Furthermore, there are cases associated with financial difficulties,
lost wages, amplified economic burdens for the society and families having individuals
suffering from TBI, and reliance on assistance from the public (Chaytor et al., 2007).
According to Ashman et al.(2008), because of the sequelae following TBI, employment
often becomes challenging and unlikely because of the resulting psychosocial, cognitive,
and physical problems. It is evident that meaningful employment plays an integral role in
enhancing self-esteem, quality of life, and financial status; however, for many people
suffering from TBI, returning to productive employment seems improbable (Hoge,
Auchterloine,& Milliken, 2006). In addition, a vocational comeback to work is
increasingly perceived as a way of improving physical, behavioral, and cognitive

recovery after the acute rehabilitation phase of TBI (Assa & Pasternak, 2008).



Despite the fact that most individuals with TBI are motivated to resume work,
reentering or finding new employment can be hard (Gondusky & Reiter, 2008).
Researchers have not provided specific details regarding the long term income loss and
the level of public assistance needed by persons suffering from TBI (Assa & Pasternak,
2008; Bhatia & Gupta, 2007). Predicting employability after TBI is essential because of
the need to ensure the outcome of rehabilitation efforts and employment outcomes after
TBI. Predicting employability following TBI is a challenging process due to the several
variables affecting productivity employment outcomes. In the recent past, researchers
have emphasized neurobehavioral problems after the occurrence of TBI (Arciniegas,
2009). According to Gondusky and Reiter (2008), neurobehavioral problems are defined
as “a person’s capability to process thoughts, manage emotions, communicate, and
conduct oneself socially” (p. 125). People with neurobehavioral problems usually
experience trouble when concentrating, memorizing events and things, and coordinating
activities (Gennarelli et al., 2009). Furthermore, TBI has been established to reduce self-
awareness, which implies that impaired individuals lack the capability of accurately
assessing their level of function (Assa & Pasternak, 2008).Some factors affecting
employability after TBI include educational levels, cases of substance abuse,
demographic factors, disability resulting from other injuries, and other factors; however,
this study addressed the relationship existing between TBI and employment outcomes,
particularly the impact that TBI has on engagement in productive employment during the

postinjury period.



To determine the relationship between employment outcomes and TBI, |
considered the various factors describing TBI, such as severity, functional status, and
cause of TBI, and their resulting impacts on variables that are likely to affect employment
outcomes (Hoge et al., 2006). Examples of such variables affecting engagement in
productive work include severity of injury and cause of injury (Zanier, Ortolano, Ghisoni,
Colombo,& Losappio, 2007).As a result, my goal of this study was to determine the link
existing between the commencement of traumatic brain injury and engagement in
productive work, particularly with regard to the identified variables known to affect
employment outcomes of people suffering from TBI. In the study, | compared
participants’ employment status (participation in productive work) as grouped by cause
and severity of injury (Hou et al., 2007).

Statement of Problem

It is apparent that TBI is a life-changing event that influences the employee’s life.
Current policies stipulate that an employee may be entitled to accommodations when TBI
results in impairment of key life activities as well as employment. The Americans with
Disabilities Act of 1990 considers TBI a form of disability, and employers have the
obligation of accommodating employees with disabilities, including TBI(AMERICANS
WITH DISABILITIES ACT OF 1990, AS AMENDED, 1990). Furthermore, meaningful
work helps in establishing a sense of meaningfulness and social connection; as a result,
employers must have a better understanding of the TBI implications on employment,

particularly with regard to the extent to which people with TBI engage in productive



work (Assa & Pasternak, 2008). Similarly, individuals suffering from TBI must have an
understanding of their employability prior to seeking employment. In this regard, this
study provided a lens through which employers could evaluate the decision whether to
employ individuals who have suffered TBI. This study will also be helpful in ascertaining
the employability of individuals with TBI during the postinjury period.
Purpose of the Study
The purpose of this study was to determine the relationship between the onset of
TBI and the impact on employment outcome, particularly the impact of TBI on engaging
in productive work. To achieve the purpose of the study, comparison of the extent to
which participants take part in productive work was evaluated for postinjury data.
Achieving the research purpose required the use of the following research objectives:
1. To determine the relationship between injury severity and engagement in
productive work.
2. To determine how the cause of injury is related to engagement in productive
work.
3. To determine how the satisfaction with life after TBI is related to engagement
in productive work.
4. To determine how participation activities after TBI are related to engagement

in productive work.



Research Questions and Hypotheses

To achieve the aforementioned research objectives, the following research
questions were used:

RQ1.What is the nature of the relationship between severity of TBI and
engagement in productive work?

H1o: Severity of TBI negatively affects engagement in productive work.

RQ2. What is the nature of the relationship between cause of injury and
engagement in productive work?

H20:The cause of injury has an impact (fall related TBI, motor vehicle accidents,
struck by/against events, industrial and work-related accidents, and assaults) on
engagement in productive work after TBI.

RQ3. What is the nature of the relationship between satisfaction with life after
TBI and engagement in productive work?

H3o: Satisfaction with life increases engagement in productive work after TBI.

RQ4.What is the nature of the relationship between participation activities and
engaging in productive work after TBI?

H4o: Engaging in participation activities increases engagement in productive

work.
Nature of the Study
This study entailed the analysis of the extent to which TBI patients engage in

productive work to determine the relationship between TBI and employment outcomes.



As aresult, 1 used a quantitative method to determine any statistically significant
associations that couldbe derived between the dependent and the independent variables in
this study. The dependent variable in this study was engagement in productive work,
whereas the independent variables were severity of injury and cause of injury. Data were
collected from leading TBI support providers in the Southwest region of the United
States.
Significance of the Study

This research is extremely important to various individuals, such as employers,
patients suffering from TBI, students, and caregivers to the patients. The first significance
of the study is that it will assist employers in deciding whether to employ individuals
suffering from TBI. In this study, | evaluated the interplay between TBI and engagement
in productive work; therefore, the study provided important insights to employers
regarding the implications of employing individuals who have suffered TBI since
engagement in productive work is directly tied to performance. Through the findings
presented in this study, employers may opt not to employ people suffering from TBI or
come up with assistive measures that can help improve participation in productive work.
In addition, the findings of this study will help patients suffering from TBI have an
understanding of their employability; this insight can guide TBI patients with regards to
the kinds of work they can resume and those they cannot resume during the postinjury

period.



Assumptions and Limitations

Numerous assumptions were relevant in the context of this research problem.
First, from the sample selection, | assumed that the selected sample was representative of
the entire population from which the study made inferences. The inferences and statistical
analysis from the selected sample were representative of the people who have
experienced TBI, particularly with regard to those who are employed and have once
experienced TBI. The second assumption was that engagement in productive work is
absolutely determined by the emotional, physical, and cognitive abilities of an individual,
which are subject to be affected in the event of TBI.

The nature and design of the study present numerous limitations. First, the study
is correlational in nature, which implies that, whereas the findings of the study are likely
to indicate a relationship existing between two variables, there is not any absolute proof
that one variable results in change of another variable. The underlying fact is that
correlation does not suggest causation. In the context of this study, it is evident that other
uncontrolled factors are likely to influence the outcome. For instance, other factors likely
to influence the likelihood of engaging in productive work include the work environment,
interrelationships with workmates, and the nature of the task, which are not accounted for
in this study.

Scope and Delimitations
In this study, I only used participants who were in employment or were in

employment during their TBI (postinjury employment). Lack of pre-injury employment



was not considered for this study. As a result, the findings presented in this study were
only generalizable to individuals in postinjury employment.
Definitions of Theoretical Constructs

Definitions of theoretical constructs play an integral role in offering the meaning
of a word with respect to the theories used in a particular discipline (Vas, Chapman,
Cook, Elliott, & Keebler, 2011). A definition of theoretical constructs makes an
assumption of acceptance and knowledge of the theories on which it relies. Defining a
theoretical construct has the goal of establishing a hypothetical construct and helps in
specifying particular situations where the word should be utilized (Jagoda, Bazarian, &
Bruns, 2009). In the context of this study, the definitions of theoretical constructs
included engagement in productive work/employment status (the dependent variable) and
the severity of injury and cause of injury(independent variables).

Cause of Injury: Cause of injury refers to a categorization scheme based on the
causes of a head injury (Maas, Hukkelhoven, Marshal, & Steyerberg, 2005). The scheme
offers essential insight with respect to the relationship between the affected brain parts
and the expected outcome. The determination of the extent of injury and the expected
outcome can be achieved by assessing the forces and the corresponding levels. The
analysis of the forces enables mental health professionals to classify the causes of injury
(Maas et al., 2005). The physical classification or forces can also lead to determining

whether the brain experienced some motions inside the skull. The most common



10
classifications include impact or inertial loading. This implies that the analysis of the
forces on the head can lead to the prediction of the TBI outcome.

According to Maas et al. (2005), the main causes of TBI include falls, automobile
accidents, being struck by or against events, physical attack or assaults, pedal cycles that
are nonmotorized, transport, and suicide. Fall-related TBIs account for 28% of TBI in the
United States and are most prevalent among children of 4 years and below and adults
aged over 75 years. Motor vehicle accidents account for 20% of TBIs in the United States
and are most prevalent among individuals between 15 and19 years of age (Bhatia &
Gupta, 2007). Struck by/against events entails TBI caused by collision with a stationary
or moving object and accounts for about 19% of TBIs in the United States. Assaults
resulting from firearms account for 11% of TBIs in the United States. Ninety percent of
patients suffering from assault-related TBIs die (Brain Trauma Foundation, 2007).
Nonmotorized pedal cycles such as tricycles and bicycles are also known to inflict TBIs
and account for 3% of TBIs in the United States (Bhatia & Gupta, 2007; Brain Trauma
Foundation, 2007). Other causes of TBI include suicide, industrial and work-related TBI,
and domestic violence. For this study, the causes of TBI considered included falls,
automobile accidents, being struck by or against events, physical attack or assaults, pedal
cycles that are nonmotorized, transport, and suicide (Bazarian et al., 2007; Bercaw,
Hanks, Millis, &Gola, 2011; Lewis, 2009).

Severity of injury: The taxonomy of the TBI in accordance with the severity of the

TBI is perhaps the most used model of classification (Rutter & Silberg, 2010). Based on



11
the severity, TBI can be grouped into mild, moderate, and severe. The Glasgow Coma
Scale (GCS), which assesses the level of consciousness of an individual on a scale of 3 to
15 that draws upon eye-opening, verbal, and motor reactions to environmental stimuli, is
the most widely deployed approach for classifying TBI based on the severity. (Kirkness
& Thompson, 2009). Based on clinical indices developed in the different models,
diagnosis and the eventual treatment or therapy advanced to the patient is based on the
severity of the head injury. Such a severity draws upon different criteria employed by
different TBI specialists (Tagliaferri, Compagnone, & Korsic, 2008). The most
widespread taxonomy of TBI on the severity is the GCS. The GCS system uses 15 points,
and the model estimates the severity of the head injury based on adults (Kirkness, Burr,
Cain, Newell, & Mitchell, 2008). For instance, a score of 8 or less is considered a severe
case of head injury (Tariot, Loy, & Ryan, 2009).

Summary

In this chapter, | gave an overview of the problem statement, operational
definitions, the purpose of the study, research questions, directional hypotheses,
significance of the study, and a brief literature review. The purpose of this study was to
determine the impact of TBI in engagement on productive work. The dependent variable
was engagement in productive work, whereas independent variables were derived from
the characteristics describing the population, which includes people with TBI. These
people with TBI are described in terms of the severity of injury and the cause of injury. In

the following chapter, | review empirical and theoretical literature regarding the link



12
between TBI and participation in productive work (employment status). Chapter 2
addresses literature relating to the relationship between TBI and employment outcomes,
including symptoms of TBI known to affect employment outcomes, the
neuropsychological evaluation of TBI, implications for employment for individuals
suffering from TBI, and the employment related outcomes after TBI concerning
productive work and return to work after TBI. Chapter 3 provides a description of the
research methodology used in this study, including data source, participants, research
design, sampling plan, instrumentation, ethical issues, data analysis, and threats to
validity. Chapter 4 indicates the results of the study, including the descriptive and
inferential statistics. In Chapter 5, | conclude the research by presenting the interpretation
of findings, implications of findings, recommendations for future research, and

limitations associated with the research.
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Chapter 2: Literature Review
Introduction
The purpose of this study was to determine the relationship between the onset of

TBI and the impact on employment outcome, particularly engagement in productive work
after TBI. In the recent past, researchers have emphasized neurobehavioral problems after
the occurrence of TBI (Arciniegas, 2009). Neurobehavioral problems are defined as “a
person’s capability to process thoughts, manage emotions, communicate, and conduct
oneself socially” (Gondusky & Reiter, 2008, p. 145). People with neurobehavioral
problems usually experience trouble when concentrating, memorizing events and things,
and coordinating activities (Gennarelli et al., 2009). Furthermore, TBI has been
established to result in a reduction of self-awareness, which implies that impacted
individuals lack the capability of accurately assessing their level of function (Assa &
Pasternak, 2008). Some factors affecting employability after TBI include educational
levels, cases of substance abuse, demographic factors, disability resulting from other
injuries, and other factors; however, in this study, | focused on the relationship existing
between TBI and employment outcomes, particularly the impact that TBI has on
engagement in productive work during the postinjury period. The chapter commences
with symptoms of TBI known to affect employment outcomes, which included
behavioral, cognitive, and emotional symptoms. The chapter also addresses the

neuropsychological evaluation of TBI, implications for employment for individuals
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suffering from TBI, and employment related outcomes after TBI concerning productive
work and return to work after TBI.

TBI is a significant public health issue in the United States. TBI contributes to
several causes of death and permanent disability (Arango-Lasprilla, Ketchum,&
Williams, 2008). In the United States alone, recent data indicated that about 1.7 million
people suffer from TBI annually (Bhullar et al., 2010). TBI is an acquired brain injury
that comes about when a spontaneous trauma, such as an external mechanical force,
results in brain damage (Alderman et al., 2009; Arango-Lasprilla et al., 2008; Ashman et
al., 2008). Examples of external mechanical forces that are likely to cause brain damage
and TBI include swift deceleration or acceleration, projectile penetration, and blast waves
(Hudak et al., 2011). TBI is a type of acquired brain injury that occurs after birth,
whereas the other type of TBI is a nontraumatic brain injury that does not entail external
mechanical forces (Powell, Parker, Alexander, Symms,& Boulby, 2008). It is apparent
that all forms of TBIs are head injuries; however, nontraumatic brain injury may also be
used to refer to other injuries affecting other regions of the cranium. Nevertheless, the
terms brain injury and head injury can be used interchangeably (Alderman et al., 2009).
In addition, brain injuries are classified under neurotrauma and central nervous system
injuries (Ashman et al., 2008; Chaytor et al., 2007; Gabella et al., 2007). In most cases,
head injury denotes TBI; however, it is a broader classification because it can encompass
damage to other structures in the head besides the brain, such as the skull and scalp. TBI

is a principal cause of disability and death at the global level, particularly in young adults
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and children (Hudak et al., 2011). TBI can result in behavioral, emotional, social,
cognitive, and physical consequences, with outcomes ranging from total recovery to
death or unending disability, all of which have an impact on one’s postinjury life,
including employment (Alderman et al., 2009). It is apparent that this range of outcomes
tends to affect the individual productivity of a person suffering from TBI. In light of this
view, several studies have been conducted to assess employment outcomes after TBI in
terms of engagement in meaningful and productive work and return to work after TBI
(Arango-Lasprilla et al., 2007). The goal of this chapter is to review current empirical
studies and literature regarding the relationship existing between TBI and engagement in
productive work.

Based on the conceptual model for this study as well as practical considerations, a
literature search strategy was developed, which included exclusion and inclusion criteria
to help in the identification of relevant articles, search strategies to help in the retrieval of
articles, protocols for abstract review, and a scoring system for published articles to
evaluate their completeness. Regarding the exclusion and inclusion criteria, the article
had to address any aspect of TBI, including causes, severity, measurement, and impacts
on employment outcomes. Primary studies as well as meta-analysis reviews were
considered. Articles published before 2000 were excluded except when they were
seminal works. Regarding the search strategy, the goal was to identify published articles
as well as ongoing research with respect to TBI. For the literature review, the standard

search strategies were deployed, including online databases search (Medline, Pub Med)
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using key words such as traumatic brain injury, impact of traumatic brain injury on
employment outcomes, causes of traumatic injury, and severity of traumatic injury and
websites of related organizations, such as those providing rehabilitation services to TBI
patients.

Productive Work

Engagement in productive work has significant impacts on employee
performance. Empirical evidence suggests a positive relationship between employee
engagement in productive work and organizational performance-based outcomes. In
attempting to define productive work, Jiang, Feng, and Fu (2007) asserted that
engagement in productive work could be perceived as a continuum involving burnout on
one end and engagement in the other end of the spectrum. In addition, employees are
positioned at some point in this continuum at a particular point in time. Burnout refers to
a psychological syndrome typified by inefficacy, cynicism, and exhaustion resulting from
chronic work stressors. Burnout is characterized by low efficacy, low involvement, and
low energy, whereas engagement is characterized by high efficacy, high involvement,
and high energy at work. A number of researchers have explored the factors that
influence engagement in productive work; these factors include the work environment
and leader empowering behavior(Arango-Lasprilla et al., 2007, 2008). For Bandura
(1997), engagement in productive work refers to a positive and fulfilling work-related
state of mind typified by absorption, dedication, and vigor. Instead of being a specific and

temporary state of mind, engagement in productive work entails a more pervasive and
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continual affective-cognitive state that is not directed at a specific behavior, individual,
event, or object. Vigor is typified by high mental resilience and energy while performing
work-related duties as well as persistence. Dedication is typified by strong involvement
in work-related tasks as well as experiencing enthusiasm, challenge, pride and
inspiration. Lastly, absorption is typified by a person being happily engrossed and
exhibiting high concentration levels in his/her work-related tasks (Bandura, 1997).

Productivity at the workplace has also been linked to people’s self-efficacy. With
respect to the cognitive, physical, and emotional sequelae associated with the onset of
TBI, it is imperative to evaluate the concept of productive work in the light of the theory
of self-efficacy. According to Bandura (1997), employment-related self-efficacy
measures the confidence of an individual with regard to the execution of actions while
managing numerous situations, particularly while managing work-related experiences.
The theoretical definition underpinning work-related self-efficacy is that individuals
having high employment-related self-efficacy tend to be more successful in terms of
workplace performance (Arango-Lasprilla et al., 2007,2008). In addition, belief in work
accomplishments tends to increase employment-related self-efficacy because of the
feedback loop that links the ensuing work performance to augmented self-efficacy
beliefs. In the context of the social learning theory, Bandura defined self-efficacy as “a
person’s belief that he/she is able of executing a specific task successfully” (p. 129). As a
result, Bandura considered self-efficacy a task-specific form of self-esteem or self-

confidence. This theoretical definition implies that self-efficacy comprises three
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dimensions, namely “magnitude, strength, and generality” (Arango-Lasprilla et al., 2008,
p. 869). Magnitude refers to the degree of task complexity that people believe they can
achieve, whereas strength defines the conviction about the magnitude as either weak or
strong (Bandura, 1997). On the other hand, generality defines the level to which the
person generalizes his/her expectations in a myriad of situations. The sense of capability
of an employee determines his/her performance, motivation, and perception. People
seldom try to perform such a task that they are likely to be unsuccessful (Bandura, 1997).
Brain Injury

Understanding the relationship between TBI and employment outcomes requires

the understanding of how brain injuries affect the brain, which in turn has an effect on
other variables such as productivity (Ashman et al., 2008). In TBI, the injury may either
occur in a specific part of the brain or be diffused to various parts within the brain;
therefore, the functional impairment depends significantly on the specific part of the
brain that is damaged (McAllister, 2008). Because of this indefinite nature of TBI, the
treatment is usually distinctive for every individual patient. In the last 2decades, scientific
research has made substantial contribution towards understanding the anatomy of the
brain and brain function (Alderman et al., 2009). The brain is comprised of several nerve
cells that control how humans think, move, and feel; as a result, knowledge of the
function and structure of the brain is helpful in understanding the outcomes of brain

injury, which are directly related to individual self-efficacy.



19

The nervous system acts as the communication and decision center of the human
body (Bouwens et al., 2008). Damage to the brain is likely to impair the functionality of
the brain taken as a whole and those of its respective components (Arango-Lasprilla et
al., 2008). The two components of the brain associated with aggression include the
cerebral cortex and the limbic system. Numerous experimental studies have affirmed that
injury in these specific brain areas can result in aggressive behavior (Walker, Cole,
Logan & Corrigan, 2007; Wingvist et al., 2008; Zanier et al., 2007). Because of the
association between inhibitions and rational thinking and the cerebral cortex and limbic
system, damages in these areas are expected to have an impact on an individual’s
behavior (Wingyvist et al., 2008). Empirical studies have revealed that brain dysfunction
can lead to violent behavior (Rogers & Read, 2007).Nevertheless, other factors, such as
genetic, social, and environmental variables, can also result in violent behavior
(Arciniegas et al., 2009).
Symptoms of TBI Known to Affect Employment Outcome

TBI has an effect on the manner in which people feel, act, and think; as a result,
these impairments are likely to hinder persons suffering from TBI from finding and
keeping a job (Arango-Lasprilla et al., 2008; Gennarell et al., 2009). The problems of
TBI can be cognitive, behavioral, or emotional, all of which are related to employment
outcomes. Cognitive problems include problems with attention, memory, solving
problems, decision-making, and communication, whereas behavioral problems can

include problems with starting tasks (initiation), difficulty in establishing and maintaining
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the proper social behavior in certain social situations, and impulsivity (Arango-Lasprilla
et al., 2007; Ashman et al., 2008; Bouwens et al., 2008; Smits, Dippel,& Steyerberg,
2007). Emotional problems after TBI can entail problems with regulating anxiety and
anger and susceptibility to depression, which is likely to have a negative effect on
interpersonal relationships at the workplace (Czarnik, Gawda, Latk, Kolodziej,& Sznajd-
Weron, 2007). The long lasting effects of TBI vary among different people and the
severity of the brain injury. At present, TBI is referred to as the silent epidemic in several
communities around the world (Terrio, Brenner,& lvins, 2009). In terms of cognitive
consequences, TBI is known to affect executive functions of the brain, such as perception
and the chemical processes involved in making decisions and reasoning (Corrigan &
Bogner, 2007; Mainio et al., 2007). Brain injuries often affect memories, short term and
long term, as well as the language and communication capabilities of the patient. A study
by Kim et al. (2007) indicated that 26% of all TBI patients have exhibited inhibited
cognitive capabilities after a traumatic head injury. Moreover, of these, about 35%
eventually die, and about 5% remain vegetative (Kim et al., 2007).The remainder suffers
lifelong disabilities, such as paralysis or other forms of impairment like deafness,
blindness, or total memory loss.

Similarly, severe psychiatric sequelae of brain injury may be experienced
(Arciniegas et al., 2009). Some preexisting genetic combinations provide good conditions
for psychiatric consequences to occur soon after a brain injury (Starkstein & Jorge,

2008). Different researchers have indicated that, with the existence of some particular
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gene combination, a brain injury may spark a psychiatric condition that had not existed
before (Jang et al., 2009; Kennedy et al., 2007; Wise et al., 2010). The patient soon
exhibits delirium, confusion, disorientation, and agitations, though considered to be of
sound brain functioning (Bouwens et al., 2008).

Behavioral Symptoms

Individuals suffering from TBI might experience behavioral changes depending
on which parts of the brain sustained injuries (Armonda et al., 2006). For instance, severe
injuries on the frontal lobe, which control impulsivity and personality, might result in
lack of self-control. According to various behavioral studies undertaken by Armonda et
al. (2006) and Alderman et al. (2009), TBI patients do not have the capability of
controlling and regulating their anger or aggression. In addition, these researchers pointed
out that patients might inappropriately comment to strangers or friends without realizing
that their comments are out of context.

Substance abuse is one of the behavioral symptoms witnessed among TBI
patients. According to psychological studies, substance abuse is the common problem
among individuals suffering from TBI (Starkstein & Jorge, 2008). Some patients resolve
to abuse drugs as a way of dealing with depression, pain, or anxiety. However, the abused
substance ultimately hampers the patient’s recovery or further complicates the problem.
Substance abuse has been shown to have a detrimental effect on employment outcome.
Alderman et al. (2009) reportedthat TBI patients who resort to drug abuse often have

difficulties in finding and keeping a job.
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Another symptom of the TBI that is likely to have an effect on employment
outcome is the impairment of executive functioning (Zanier et al., 2007). Such
impairment can affect both the sense of insight and judgment (Zanier et al., 2007). Bhatia
and Gupta (2007) strongly affirmed that when the ability to make sound decisions is
interfered with, it exposes TBI patients to the influence of family and friends (Bhatia &
Gupta, 2007). The inability to make sound judgments by patients suffering from TBI has
always been cited as the main reason why employers cannot employ individuals who
have suffered from TBI,; this is common, especially for employees who hold positions
that require sound decision-making, such as operating machines (Armonda et al., 2006;
Wingvist et al., 2008; Wise et al., 2010).As a result, individuals suffering from the
disorder can experience peer influence, which can come with both negative and positive
impacts. Substance abuse is one of the behaviors that spread due to peer pressure and the
inability to make sound decisions and judgments following TBI (Bouwens et al., 2008).
In relation to employment outcome, substance abuse can lead to irresponsibility among
employees suffering from TBI (Warden, 2008).

Impulsive and inappropriate behavior is another symptom of TBI that is likely to
have an impact on employment outcome (Alderman et al., 2009). Impulsive behavior
refers to a behavior acted on by a person before thinking about it (Corrigan &Bogner,
2007). Impulsive or inappropriate behavior results from injuries sustained in the focal
frontal lobe (Wang et al., 2008).Patients or survivors of brain injuries frequently tend to

do disturbing, embarrassing, or annoying behavior (Walker et al, 2007). Moreover, TBI
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patients might often break rules at workplace environments. Intriguingly, these patients
or survivors do not understand their non-conformity to the law or proper conduct (Bhullar
et al., 2010; Walker et al., 2007). Other observations have also indicated that the patients
might also break rules or opt not to conform to the ethical codes of conduct due to their
own ignorance (Walker & Pickett, 2007).

Increased agitation is an obvious symptom after TBI, which is also likely to have
a negative impact on employment outcomes, especially with regard to interpersonal
relationships within the workplace (Vassallo, Proctor-Weber, Lebowitz,
Curtiss,&Vanderploeg, 2007; Vas et al., 2011). TBIs might destroy discriminating
abilities, making the patient unable to filter out environmental stimuli (Bjork & Grant,
2009; Vakil, 2008). Because of impaired cognitions, such patients cannot perceive the
necessity of certain activities. Additionally, the memory lapses of TBI patients cause
them to forget within a very short time. With regard to employment outcome, increased
irritability among these patients might increase cases of conflict among workmates
(Bouwens et al., 2008; Brain Trauma Foundation, 2007; Hoge et al., 2006).

According to McAllister (2008), some TBI patients might show both physical and
verbal outbursts. People suffering from traumatic head injury will frequently utter words
that they will admittedly feel sorry for. The patients might proceed to repeat this
behavior, no matter how bad they feel every time it happens (Brain Trauma Foundation,
2007). Some behavioral studies related to head injuries indicate that the outbursts might

be physical instead of psychological (Armonda et al., 2006). Such situations may appear
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very explosive; however, they might not be necessarily so. In relation to employment
outcome, verbal and physical outbursts might interfere with the interpersonal skills of a
worker in that fellow workmates might tend to ignore individuals suffering from TBI
(Bruns & Hauser, 2008; Chang et al., 2009; Jellinger, 2010).

All patients suffering from TBI also display high levels of egocentrism (Menon,
Schwab, Wright,& Maas, 2010). Situational, psychological, and organic factors are the
key causative factors of egocentrism. Damage to the frontal lobes of the brain also causes
egocentrism (SAFE Study Investigators, 2007). With regard to the situation, the
rehabilitation method, either chronic or acute, might advance egocentrism. For example,
a family member who does not contribute to the household setting unless it relates to him
/ her might be directly suffering from egocentrism (Cardoso, Romero, Chan, Dutta,&
Rahimi, 2007; Ponsford, Whelan-Goodinson,& Bahar-Fuchs, 2007;Tsuang et al., 2004).
In addition, patients suffering from egocentrism might compete with other family
members to seek attention. Egocentrism might also interfere with an individual’s
productivity. Egocentric workers will always consider themselves; hence, they will
participate in productivity on condition that they benefit (Walker et al., 2007).

According to Terrioet al. (2009), head injury patients display suspiciousness or
paranoia, and TBI patients are not an exception. The feeling that somebody is “watching
over them” is common among these patients (Terrio et al., 2009). Nevertheless, this
feeling does not have factual basis and can result in problems in domestic situations. For

instance, such a patient might frequently have the feeling that another family member is
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secretly talking about him or her (Chaytor et al., 2007). The suspiciousness characteristic
emerges from the incapability to figure out a situation and make sound conclusions about
what is going on (Alderman et al., 2009). The feeling of suspiciousness among TBI
patients might lead to false accusations at the workplace that, in turn, result in conflicts
(Felicetti, 2009).

Cognitive Symptoms

Different types of head injuries have different impacts on the cognitive abilities of
the patient. Studies have indicated that the impact and the consequences of the brain
injury depend on the severity of the brain injury (Corrigan & Bogner, 2007; Fann,
Burington,& Leonetti, 2008; Jagoda, Bazarian,& Bruns, 2009). In most cases, the
cognitive sequelae of brain damage may be displayed in terms of impaired efficiency in
the manner in which the patient processes information. The patient appears less alert or
attentive and with poor attention span and vigilance (Tsuang et al., 2004). The patient
also appears inhibited, apathetic, and extremely dull. All these characteristics make the
patient appear less motivated in almost every aspect (Iverson, 2010). Therefore, the
cognitive sequelae of brain damage can be discussed in three tenets, namely executive
functioning, memory loss (amnesia), and difficulty with language and communication
(Clark et al., 2008).

Cognitive functioning.TBI impacts measured intelligence. Both the performance
and verbal intelligence quotient (performance and verbal 1Q) are affected in patients who

have suffered chronic and acute TBI (Jagoda et al., 2009; Schwab, Ivins,& Cramer,
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2007). Evidence of reduced performance 1Q has been seen in patients even three years
following the experience (Eslinger, Zappala, Chakara,& Barrett, 2007). These patients no
longer perform previous functions that they would adequately perform before TBI
(Arango-Lasprilla et al., 2007; Arciniegaset al., 2009; Czarnik, Gawda, Latk,
Kolodziej,& Sznajd-Weron, 2007). Schwab et al. (2007) illustrated that some degree of
hydrocephalus is exhibited by patients who have experienced chronic TBI or have lived
through a prolonged coma. Hydrocephalus has been associated with progressive
intellectual degradation, wherein patients cannot learn new things and forget the facts that
they knew before the incident (Maas et al., 2007; Schwabet al., 2007).

There are also predisposing factors that influence the development of reduced
intellectual abilities. Multiplicity of head traumas is one of the factors that may lead to
eventual intellectual deterioration (Gennarelli et al., 2009). Other factors comprise the
severity of the head injury age (especially patients beyond the age of 60), alcoholism, and
atherosclerosis (Hoge et al., 2006).

A second impact that brain injury has on executive functioning of the brain is
perception (Jellinger, 2010). Different types of TBI have been associated with different
cases of inhibited perception. For instance, injuries to the frontal lobe have been
associated with visual-perceptual disturbances (Mathias & Wheaton, 2007). With regard
to this, patients have difficulties in figure-ground perception and take much longer to
construct images (Armonda, et al., 2006; Czarnik et al., 2007). Other forms of perception

such as hearing, may be impaired depending on the type of brain injury. This form of
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cognitive sequelae has been extensively used in determining the extent of a TBI as a form
of measurement. For instance, the Glasgow Coma Scale relies on the use of perception to
evaluate the extent of a brain injury. In most cases, reduced perception by the patient
points to the possibility that the patient may have suffered extensive brain damage (Maas
et al., 2005).

Memory. One consequence that has largely been associated with TBI is memory
loss. In general, patients who have undergone severe physical trauma to the head have
exhibited different levels of memory loss (amnesia) (Deb & Burns, 2007; Draper,
Ponsford, & Schonberger, 2007; Hou et al., 2007). Terrioet al. (2009) asserted that
amnesia could be classified into two broad categories: anterior grade and retro grade
amnesia. Retro grade amnesia is the loss of memory held before suffering from the head
injury (Terrio et al., 2009). It is the most common type of amnesia associated with head
injuries. Some patients may lose about an hour or a few minutes of memory before the
head trauma, while others may lose longer periods, such as years (Terrio et al., 2009).
The difference in the extent of memory loss depends of several factors. Lehtonen,
Stringer, and Millis (2007) reported that some specific etiological factors such as
alcoholism, might determine the extent of the amnesia. Nevertheless, with time and under
structured therapy, a significant number of patients have been found to recover most of
their memories (Ding et al., 2008).

The second kind of amnesia, referred to as anterior grade amnesia, is associated

with memory loss after the head trauma (Staudenmayer, Diaz-Arrastia, Oliveira,



28

Gentilello,& Shafi, 2007). With respect to this, patients forget things after the accident
(German Society for Trauma Surgery, 2008; Sherer, Struchen, Yablon, Wang, & Nick,
2008). For instance, a patient keeps on forgetting the attending doctor or anything learned
after the head trauma. Other patients have been found to forget their stay in hospital. This
kind of memory loss can be traced back to altered chemical balance in the brain
following the injury (Ashman et al., 2008). The severity of the head injury plays a key
role in determining the extent to which a patient suffers anterior grade amnesia (Hart,
Whyte,& Millis, 2006). Chronic head trauma may lead to permanent inability to
remember new things (Rogers & Read, 2007; Ruff, 2008;Rutter & Silberg, 2010).

Language. Inhibited communication is also one of the consequences synonymous
with TBI (Elaine, Le Blanc,& Feyz, 2008; Kirkness & Thompson, 2009). Similar to other
varieties of cognitive sequelae, inhibited language and communication abilities depend
on the severity of the head trauma (Arciniegas, 2009). Inhibited communication
manifests in patients finding problems in locating words to use to express themselves.
The patient may also exhibit problems with getting the right order of the words to use in
expressing themselves, hence leading to a distortion of the message intended. These
patients also display much difficulty in writing, reading, or spelling words that they
would easily do in the past (Armonda et al., 2006; Kirkness et al., 2008; Lehtonen et al.,
2007).

Another symptom that TBI patients display with regard to communication

problems that is likely to affect employment outcome includes the inability of the patient
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to maintain some conversation (Selassie et al., 2008; Starkstein & Jorge, 2008). Some
patients appear not to be saying the right or expected words. Others use different voice
tones or intonations that result in making inappropriate expressions (McHugh, Engel,&
Butcher, 2007). Facial expression and other kinds of body language also appear
misplaced or overreacting emotionally (Bennett et al., 2008; Harhangi, Kompanje,
Leebeek,& Maas, 2008; Murray, Butcher,& McHugh, 2007). Other patients may act
inappropriately or use misplaced or offensive terms without appearing to be embarrassed.
Similarly, problems with communication can be treated with therapy and other forms of
interventions synonymous with memory loss.

Emotional Symptoms

The emotional symptoms associated with TBI include depression, schizophrenia
and generalized anxiety disorder, personality changes, hostility and aggression, and
sexuality.

Depression. Depression and other forms of mood disorders have several
etiological factors. The onset of depression (unipolar and bipolar) has been traced to
several factors ranging from presence of genetic susceptibility to the incidence of specific
environmental interference, such as a head trauma (Kennedy et al., 20047; Leal &
Fitzpatrick, 2007). Different studies have found that a succinct combination of the right
genetic susceptibility and environmental correlation could lead to depression (Ishibe,
WiIlodarczyk, & Fulco, 2009; Mainio et al., 2007; Shafi, Diza-Arrastia, Madden,&

Gentilello, 2007).
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Epidemiology studies on depression have arrived at the general susceptibility of
about 2% to 19% of any individual suffering from unipolar depression (Hudak et al.,
2011; Shukla, Devi,& Agrawal, 2011). However, for an individual who happens to be the
first relative of patients, especially first-degree family members, then, the susceptibility is
said to shift to between 5% and 25% (Fann, Burington, & Leonetti, 2008).

Nonetheless, several analyses and studies have pointed out some relationship
between TBI and specific mental disorders. One of the most explored mental disorders
with a direct relationship to head traumas is Alzheimer’s disease (Menon, Schwab,
Wright, & Maas, 2010; Menon & Harrison, 2008). In a study by Menon, Schwab,
Wright, & Maas (2010), the researchers found that there exists a link between
Alzheimer’s disease, an allele of the apolipoprotein E (APOE) gene and the presence of a
head trauma (Menon & Harrison, 2008). In addition, they established that a person’s
susceptibility to Alzheimer’s disease increases by six times if a person is found to have
one or two copies of the APOE protein in the gene (Menon et al., 2010). The Alzheimer’s
disease was found to be a purely genetic component. However, it is not a sufficient
etiological factor to lead to Alzheimer’s disease. In a study by Menon andHarrison
(2008), an association between the presence of the gene APOE protein content and a head
trauma was established. Vakil (2008) stressed that with the existence of the APOE
genetic protein and a history of a head injury, the risk of Alzheimer’s disease was found
to increase nearly tenfold. Subsequent studies relating to the impact of head injuries on

Alzheimer’s disease found that head injuries had a significant impact on biological
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processes (Arciniegas & Mcallister, 2008; Fann, Burington, & Leonetti, 2008; Kim et al.,
2007). In this case, TBI influenced the pathogenesis of Alzheimer’s disease, which was
largely attributed to an increased beta-amyloid precursor protein (APP; Balestreri et al.,
2007; McAllister, 2008). The increase in beta-amyloid precursor protein is said to
exacerbate the APOE protein, thus increasing susceptibility to Alzheimer’s disease
(Ashman et al., 2008; Balestreriet al., 2007). In the same regard, the advent of
Alzheimer’s disease because of the APOE protein much relies on the severity of a head
trauma. Severe head traumas have been found to release some of the proteins that are
sometimes contained in different lobes of the brain. Interfering with the biological
process through trauma may have such severe consequences (Arciniegas & Mcallister,
2008; Corrigan & Bogner, 2007). Depression following TBI has been linked to poor
work performance as well as interpersonal relationships in the workplace (Arciniegas &
Mcallister, 2008; Corrigan & Bogner, 2007).

Schizophrenia and generalized anxiety disorder. A separate analysis of a case
of a correlation between mental disorders and TBI was established in schizophrenia
(Terrio et al., 2009). Terrio et al. (2009) clarified that head injuries have a considerable
relationship to schizophrenia. Comparative studies found that different schizophrenic
cases had a history of head injuries. However, studies concerning the gene susceptibility
because of head injuries were rather inconclusive in the case of schizophrenia (Felicetti,

2009; Gabella et al., 2007).
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Other mental disorders have different gene-environment correlation. Generalized
Anxiety Disorder (GAD), commonly referred to as neurosis, has been one of the
consequences of TBI (Armonda et al., 2006; Bouwens et al., 2008). Different forms of
anxiety could exist either alone or simultaneously with depression. In the process, such
anxiety may bring to the fold other facets of the mental disorders, such as phobias,
posttraumatic stress, and obsessive-compulsive disorders. Schizophrenia and GAD have
been established to have negative impacts on a person’s productivity (Armondaet al.,
2006; Bouwens et al., 2008).

Personality changes. An individual’s personality is a product of the thought
process in the brain, which implies that a brain injury is likely to result in personality
changes (Corrigan &Bogner, 2007; Fann et al., 2008; Harhangi et al., 2008). The brain
works as the center of all actions of an individual and, largely, the day-to-day operations
of the individual. Mathias and Wheaton (2007) emphasized that severe trauma to the
brain does affect the chemical composition and eventually the processes of the brain.
These changes in the chemical balance and process in the brain may eventually affect the
functioning of the brain and, thus, personality (German Society for Trauma Surgery,
2008; Konczak & Timmann, 2007; Lewis, 2009; Mathias & Wheaton, 2007). The likely
personality changes that may appear because of TBI include tiredness, attention
disorders, and change in relation to different people, different concentration spans,

irritability, and indifference to different social settings (Murray, Butcher, & McHugh,
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2007; Mushkudiani, Hukkelhoven, & Hernandez, 2008; Narayan, Michel, Ansell, &
Baethmann, 2006).

One of the major personality disorders that follow a TBI is referred to as
Orbitofrontal (pseudo psychopathic) syndrome in the DSM (Mathias & Wheaton, 2007;
MRC CRASH Trial Collaborators, 2008). As the name suggests, the person seems to
have fully deviated a common and reserved nature and tends to exhibit near-psychopathic
characters (Maas et al., 2007; Mainio et al., 2007). The syndrome manifests in ways such
as hyperactivity, disinhibition, impulsive character, sexual preoccupation, antisocial
character, and high tendencies to distraction (Jagoda et al., 2009; Nampiaparampil, 2008).
Psychomotor behavior of the patient is highly increased with more interest in matters that
did not interest in the past (Jagoda et al., 2009). Orbitofrontal syndrome, with structured
therapy and other modes of intervention, can be redirected for the benefit of the patient
(Narayan et al., 2006; Saatman, Duhaime, Bullock, Maas, Valadka, & Manley, 2008).

On the other hand, a syndrome exhibits the opposite symptoms. Frontal
Convexity Syndrome, commonly referred to as Pseudo Depressed Syndrome, is a
condition that may follow TBI (Moss & Burris, 2007; Pagulayan, Machamer, & Dikmen,
2007; Nichol, Higgins, Gabbe, Murray, Cooper, & Cameron, 2011). Injuries to the head
may make an individual appear less interested in some matters. The patient presents
several symptoms, including apathy, reduced or inhibited psychomotor, indifference,
perseveration, reduced initiative, and lack of persistence (Plata, Garce, Kojori, Grinnan,

Krishnan, & Pidikiti, 2011). Changes in personality have also been found to vary with the
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severity of TBI; however, this relation has not been found to be linear (Plata et al., 2011).
Personality determines how a person relates with others as well as his/her behavior,
which is likely to have an impact on employment. According to the German Society for
Trauma Surgery, TBI results in tiredness, attention disorders, change in relation to
different people, different concentration spans, irritability, and indifference to different
social settings; this decreases work performance.

Hostility and aggression. Some patients who have suffered severe incidences of
TBI may exhibit both verbal and physical aggression and impulsiveness (Hoge et al.,
2006; NAN Policy and Planning Committee, 2009; Poca, Sahuquillo, Topczewski,
Penarrubia, & Muns, 2007). Some experts have argued that such a characteristic is an
exaggeration of previous personality and, in a sense, brought to the forefront after the
TBI. Several measures may be taken to mitigate such disorders. They may include the use
of antidepressants, beta-blockers, anticonvulsants, and antipsychotics (German Society
for Trauma Surgery, 2008). Verbal and physical aggression affects how a person relates
with his peers in the workplace, and this is likely to have a negative impact on
employment outcomes. According to the German Society for Trauma Surgery (2008),
employers do not prefer people who are hostile and aggressive, which implies that TBI is
likely to reduce one’s chances of securing employment.
Sexuality. One of the impacts of TBI that has been established is the

consequences that head trauma has on the sexuality of an individual (Arciniegas, 2009).

The brain, especially the structure that makes up the limbic system (the septal nuclei, the
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amygdala, and the hypothalamus), is responsible for human sexual behavior (Aldermanet
al., 2009). This is because these sections of the brain are responsible for the
neuroanatomical and physiologic substrate that controls the hormones and other vital
factors of the human body. With heavy damage to this part of the brain, the sexuality of
the patient is, therefore, cognitively impaired (Alderman et al., 2009; Arango-Lasprilla et
al., 2008; Servadei, Compagnone, & Sahuquillo, 2007).

Similarly, with varying categories of TBI to the frontal lobe, the social and sexual
construct of the patient may be adversely affected. Injuries to the frontal lobe may affect
the social nature of an individual; thus, it will be inhibited in appreciating social
judgment and employing sexual overture (Powell et al., 2007), which may seriously
influence the sexuality of a TBI patient.

Neuropsychological Evaluation

The tools used to perform neuropsychological evaluation on individuals with TBI
include the Glasgow Outcome Scale and the Disability Rating Scale, which are discussed
in the following subsections.

Glasgow Outcome Scale

The Glasgow Outcome Scale (GOS) refers to a five-point score given to patients
with TBI at a certain point during their recovery (Armondaet al., 2006; Ashman et al.,
2008; Assa & Pasternak, 2008). The scale offers an evaluation of the functioning of an
individual victimized by a head injury. Some medical professionals also term the scale a

practical measure of the social outcome due to a head injury intended to harmonize the
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GOS as a predictive system (Balestreri et al., 2007; Bazarian et al., 2007). The GOS is a
simple and hierarchical rating index having a limited number of broad classifications.
The GOS focuses on the impacts that TBI has on key life areas rather than offering
detailed information on the deficits. Individuals indexed within a single category
represent a range of capabilities (Cardoso et al., 2007; Eslinger et al., 2007).

The scale assigns patients of TBI one of the five categories, which include* death,
persistent vegetative state, severe disability, moderate disability, and good recovery”
(Arango-Lasprilla et al., 2008, p. 145). However, in 1981, the GOS was revised resulting
in a new proposition that led to the classifying of patients who regained their
consciousness (Corrigan & Bogner, 2007). In addition, the Glasgow Outcome Scale
Extended (GOSE) provides both upper and lower subdivisions of the three categories
used on conscious patients. It results in eight possible categories of rating TBI patients.
Collapsing the subdivisions of the GOSE provides the ratings of the GOS (Hudak et al.,
2011; Stevens et al., 2012).

The outcomes of a designed interview focusing on personal and social functional
capabilities of an individual provide a basis for assigning the individual’s outcome
category. Nevertheless, the ultimate evaluation draws on the lowest sign of the outcome
category in the interview (Moss & Burris, 2007).

A patient rated as dead has no life as indicated by the category. Patients in the
vegetative state category are incapable of interacting with their environment, hence

considered unresponsive. Vegetative patients display spontaneous breathing and eye-
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opening (Deb & Burns, 2007). Such patients also show impulse reaction in their limbs
and are able to swallow food. Severe disability patients are capable of following
commands, but they cannot live independently (Hoge et al., 2006). As a result, people in
the severe disability category require another person’s assistance to do some activities.
Such assistance might vary from a continuous total dependency to the need for assistance
with only one activity. Patients categorized in the moderate disability display various
characteristics. They can live independently, but they are incapable of returning to school
or work after sustaining the injury (Hoge et al., 2006; Gondusky & Reiter, 2008; Kim et
al., 2007). Such patients can take care of themselves or travel from one place to another
without necessarily demanding assistance. However, they cannot regain some previous
activities, such as work, due to mental or physical deficit (Felicetti, 2009; Hart, Whyte, &
Millis, 2006; Ishibe, Wlodarczyk, & Fulco, 2009). The last category of TBI patients is the
good recovery. Patients under this category can return to school or work. As a result, they
can resume their normal vocational and social activities, despite the few and minor
mental or physical deficits (Hudak et al., 2011; Jellinger, 2010; Selassie et al., 2008).

The GOS has numerous advantages. The first benefit of the GOS is that many
medical institutions prefer it to other scales, as it is extremely simple and provides
reliable ways of describing the patient’s recovery (Chang et al., 2009; Corrigan &
Bogner, 2007). Another advantage is that the scale avails prearranged interviews and
rules for its administration. Every interview has a way of integrating details about pre-

injury conditions, hence offering a means for evaluating the outcome of the head injury.
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The scale also comes with some limitations. The first limitation of the GOS is that
it provides an overall evaluation of the outcome and does not outline the in-depth
information regarding handicaps or disabilities (Hart et al., 2006). The categories
provided by the GOS appear broad, and the scale does not mirror the slight improvements
regarding the functional conditions of the patients. As a result, patients might improve
significantly in their ability, but not in the outcome category.

Disability Rating Scale

The Disability Rating Scale (DRS) was developed for individuals who sustained a
severe head injury with coma (Czarnik et al., 2007; Ding et al., 2008). The scale provided
a way for monitoring the level of patients’ disability and rehabilitation in the community.
The DRS provides quantitative information about the recovery progress of a TBI patient
(Ding et al., 2008). The design of the scale reflects the changes concerned with the
following areas: arousal and awareness, cognitive ability to address problems regarding
self-care, level of dependence, and adaptability (Kirkness et al., 2008). The scale consists
of eight items included in the above named areas. Every item has its rating that ranges
from either 0 to 3 or 0 to 5 (German Society for Trauma Surgery, 2008).

Items are either in half or one-point increments. The sum of all the eight items
gives the composite or total score. Lower scores reflect less disability, whereas higher
scores reflect a higher level of disability (Arciniegas et al., 2009). The composite score
provides a basis for assigning a patient one of the 10possible disability outcome

categories. For instance, a score of 0 assigns a patient to the no disability category. A
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score of 29 assigns a patient to the extreme vegetative category, and a score of 30, the
maximum score, assigns a patient to the death category. According to Bruns and Hauser
(2008), DRS are extremely quick and can take about 5 minutes to complete.

The DRS has various advantages. The first benefit of the DRS is that it comprises
items across all key dimensions of impairment, disability, and handicap. The scale is a
precise and straightforward tool which facilitates the ongoing evaluation of recovery
from the onset of the injury to the community reintegration (Corrigan & Bogner, 2007;
Hou et al., 2007). Additionally, the scale may assign scores to the outcome categories
with a relatively slight loss of data, hence providing an instantaneous snapshot of the
patient’s recovery and overall disability condition. The psychometric properties of the
scale seem to be extremely dependable and more credible than other rankings, such as the
GOS. Most importantly, the DRS can serve the purpose of the GOS, as it provides the
scores of the GOS(Mathias & Wheaton, 2007).

The scale also comes with various limitations (NAN Policy and Planning
Committee, 2009). The first limitation of this ranking is that it lacks preciseness in the
description of what matches up to a successful item performance at each level of rating.
The subscales of DRS do not precisely specify the areas of intervention. According to
Bruns and Hauser (2008), the sequelae of TBI included for evaluation have a limitation,
as they do not include cognition (Gabella et al., 2007). The scale also evaluates a general
function instead of specific functional changes. The DRS can be helpful when used to

characterize patients in the severity category and to provide the ways of comparing other
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groups of patients. It implies that the scale is not sensitive to the treatment impacts meant
to improve the social participation or functional limitation of patients.

The DRS appears unsuitable for patients suffering from severe impairments or a
mild TBI. Medical professionals recommend the use of the half-point increment in order
to increase sensitivity and precision when evaluating the functioning of patients
(Armonda et al., 2006). Medical professionals have also determined some conditions to
govern the use of this scale. For instance, when a patient does not suit the whole-point
description when assessing dependence on others, the cognitive ability with regard to the
self-care items and employability, total scores having half points are rounded down. This
IS meant to ease the process of assigning the score to an outcome category. Notably, the
use of the half point option seems to limit the sensitivity of the DRS to change from the
patients’ discharge to one-year and five-year follow-ups (Konczak & Timmann, 2007,
Ruff, 2008).

The DRS is a measurement tool that uses quantitative information to describe the
recovery process of a patient suffering from TBI (Corrigan & Bogner, 2007). In the
context of this study, the DRS was measured using factors such as arousal and awareness,
cognitive abilities to address problems relating to self-care, level of dependence and
adaptability, with each scale factor having a scale that ranges from 0 to3 and 0 to5
(Gennarelli et al., 2009). Data relating to DRS were gathered using observational and
interview methods and scores. The DRS measures were helpful in drawing the nature of

the relationship between employment-related self-efficacy among whites and other
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minorities, which pointed out that a higher DRS is linked to lower self-efficacy, resulting
in low work performance (Draper et al., 2007; Wang et al., 2008). In addition, the DRS
scores were measured during the pre-injury and postinjury periods to make correlations
with regard to the onset of TBI.

Satisfaction With Life and TBI

Satisfaction with life refers to a person’s perceptions regarding his/her position in
life with respect to their value and cultural systems that they are living in as well as their
concerns, standards, expectations, and goals (Corrigan & Bogner, 2007). This implies
that satisfaction with life is a subjective assessment that draws upon the environmental,
social, and cultural context. Satisfaction with life has been studied in relation to TBI in
several domains, including physical, social, psychological, and cognitive domains. The
physical health domain includes activities associated with daily living, fatigue and
energy, work capacity, and discomfort (Draper et al., 2007). The psychological domain
includes body appearance and image, self-esteem, positive and negative feelings,
concentration, memory, learning and thinking (Draper et al., 2007). Research in
satisfaction with life and the physical functioning has reported mixed findings. Some
researchers have reported that physical functioning is predicative of satisfaction with life
(Draper et al., 2007).Some have not reported such relationships (Corrigan & Bogner,
2007),whereas others have reported that fatigue following TBI is prevalent in about 45%
of participants after one year, especially those suffering from mild and moderate head

injury (Gennarelli et al., 2009). In addition, fatigue is associated with other problems that
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are prevalent among the TBI population, such as depression, pain, and somnolence
during daytime and sleep disturbance. In addition, lower satisfaction with life has been
associated with emotional distress (Gennarelli et al., 2009).

Existing literature points out that life satisfaction is related to the level of social
contact and support that is available (Korczak & Timmann, 2007). Severe and moderate
TBI usually leads to relationships falling away, and establishing new relationships is
relatively difficult, as there is limited interaction with others. Limited mobility further
hampers the opportunity to make contact with other people (Ruff, 2008). Employment
has also been shown to be a significant determinant of satisfaction with life, as it has an
impact on other crucial variables of satisfaction with life, like opportunities to meet new
people, financial security and the standard of living. Research has established that
individuals suffering from TBI (severe to moderate) are highly likely to be laid off from
their work. In addition, leisure disability is also an outcome of TBI, whereby individuals
with severe to moderate TBI tend to have significantly lower “quality of leisure
activities” following the head injury (Korczak & Timmann, 2007).

Implications for Employment of Individuals With TBI

Recent studies on TBI rehabilitation have focused on measuring the outcomes,
narrowing down the impact of rehabilitation on the patients’ quality of life (Alderman et
al., 2009; Arciniegas & Mcallister, 2008; Cardoso et al., 2007). Vocational success has
emerged as one of the key outcomes measured in TBI rehabilitation since there is a

visible connection between self-esteem and financial status (Gabella et al., 2007).
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Nevertheless, it appears usually difficult for TBI survivors to achieve their occupational
objectives (Assa & Pasternak, 2008; Deb & Burns, 2007). According to various
researchers, many TBI survivors suffer from cognitive, psychological, and physical
deficits, which considerably affect their capability to seek and maintain employment
(Arciniegas & Mcallister, 2008; Ashman et al., 2008). The same researchers refer to the
significance of dealing with these deficits with a helpful rehabilitation team approach
concentrating on evaluating the variables and physical, functional, and cognitive factors.

Employing individuals suffering from TBI results in arousal problems, which
include reduced or lack of alertness, inability to attend to environmental occurrences and
details, and reduced capacity for processing information (Arciniegas et al., 2009; Gabella
et al., 2007; Hart et al., 2006; Kirkness & Thompson, 2009). Individuals with arousal
problems appear extremely slow in responding and reacting to others. Additionally, they
are extremely vulnerable to fatigue due to physical or cognitive exertion (Armonda et al.,
2006).

TBI patients are easily distracted, which implies that they exhibit reduced
concentration at the workplace. Survivors of traumatic brain injury display impaired
concentration and attention abilities, which can increase their levels of getting distracted
(Czarnik et al., 2007). The distraction might result because they try to respond to
interferences that are either internal or external stimuli. TBI survivors might also exhibit
some inability to filter out external noises, making concentration difficult. Many

workplaces have diverse environmental noise, including conversations, humming of
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office machines, and office traffic (Butcher & Mineka, 2007; Mainio et al., 2007).
Controlling these external noises will automatically improve the productivity of patients
suffering from TBI. An example of internal noises that offer distraction to TBI
individuals is internal conversations taking place in the mind. Intrusive inner thoughts
can interfere with productivity significantly (Deb & Burns, 2007; Felicetti, 2009).
Notably, the internal conversation seems to be hard for management to control. As a
result, the management can only observe the internal conversation by interrupting the
performance of a TBI patient.

Employing individuals suffering from TBI results in poor self-managing in the
workplace (Bruns & Hauser, 2008; Gennarelli et al., 2009). The damage to the frontal
lobe leads to deficits in the executive functioning of an individual. Effective executive
functions enable workers to engage in independent, well-organized, self-regulated,
purposeful, and well-planned, or goal-oriented, behaviors or tasks (Ashman et al., 2008).
The impairment of these abilities resulting from brain injury causes a worker to have
some difficulty in maintaining sufficient self-care, social relationships, and employment.
In addition, such individuals cannot function productively in a working environment.
Employees suffering from TBI are frequently viewed as poor self-managers (Hart et al.,
2006).

Another repercussion of employing individuals suffering from TBI is the rise of
poor problem solvers in workplaces. According to Bruns and Hauser (2008), it is very

difficult to determine whether an individual suffering from brain injury can take part in
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abstract thinking. Such individuals often have difficulties in shifting to other readily
available solutions to an existing problem (Ashman et al., 2008). This is because they
have a limited capacity for thinking imaginatively. A poor capacity for abstract thinking
can limit the productive activities one can pursue alone and affect the complexity and
diversity of tasks he or she can attempt successfully (Bruns & Hauser, 2008).
Conceptualization is another area that is dependent on abstract thinking in which
an individual might display cognitive deficits (Arango-Lasprilla et al., 2008). The
capability to conceptualize efficiently depends on the area of higher-level cognition. An
individual must have a store of learned material which is readily and reliably available to
perceive the mental picture. Intact cognitive functions enable individuals to organize
these mental pictures into an observable skill or activity. Problems resulting from brain
injury can affect employment pursuits substantially (Arango-Lasprilla et al., 2007).
Memory loss and the incapability to recall information instantly are common
signs of TBI (Arciniegas & Mcallister, 2008; Elaine et al., 2008). Memory loss is often
observed at varying levels for many survivors, despite significant improvement being
noted during recovery. According to various scholars, such as Bruns and Hauser (2008),
over-learned information and fully functional memory usually depict areas of strength in
an individual. The preserved skills are helpful in redeveloping vocational goals (lverson,
2010). The repercussion posed by memory loss in the workplace is that these individuals
frequently forget instructions from their seniors. It might result in conflicts between the

employees and their managers (Selassie et al., 2008).
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Increased psychosocial issues in the workplace are another implication of
employing individuals suffering from traumatic brain injury. When an individual’s
capability to work is affected due to TBI, it becomes important to consider psychosocial
challenges (Hudak et al., 2011). These challenges can be more devastating than the
cognitive and physical effects. Psychosocial challenges can be extremely difficult to
discover and address or accommodate. However, many workers will reject adaptation and
accommodation mechanisms of addressing psychosocial issues because they cannot
handle the psychosocial challenges. As a result, these issues tend to increase, as no
possible solution is available (Arciniegas et al., 2009). A psychosocial issue that usually
mystifies potential success is that an individual might not be capable of resuming the
same job position he/she initially held before sustaining brain injuries. It can result in
bitterness and resentment because such individuals might take a job position that is less
important than their initial job. As a result, the rehabilitation team faces more challenges
because they must identify the work experience that matches up with the present interests
and abilities (Konczak & Timmann, 2007).
Employment Outcomes After TBI

Employment outcomes following TBI are viewed in the light of productive
employment and return to work following a TBI.
Productive Employment After TBI

Rehabilitation and improvement in one’s abilities after a TBI can be affected by

impaired coping and distress among patients (Assa & Pasternak, 2008). Bruns and Hauser
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(2008) indicated that group treatment to improve coping skills after a TBI increased the
perceived self-efficacy of the participants. Perceived self-efficacy (PSE) refers to an
individual’s beliefs about their capability to influence events that affect one’s life.
Possessing high self-efficacy reflects the optimistic nature of a person, while possessing
poor self-efficacy reflects the pessimistic nature of an individual. Survivors of TBI are
vulnerable to poor perceived self-efficacy, which implies that they display high levels of
pessimism (Armonda et al., 2006; Kirkness et al., 2008). In addition, such individuals
frequently feel that a situation is out of their control.

In relation to an employment outcome, self-efficacy is important in determining

the capability of an employee to engage in productive work (Deb & Burns, 2007).
Employees having high PSE are capable of withstanding managerial pressure and
delivering their productive work (Hudak et al., 2011; Kim et al., 2007). This is because of
high levels of optimism. On the other hand, employees having poor self-efficacy resulting
from brain injury cannot withstand pressure, hence cannot deliver their obligations on
time as compared to their counterparts who have not suffered from TBI (Bennett et al.,
2008; Bercaw et al., 2011; Corrigan & Bogner, 2007). In addition, the stress that
accompanies brain injury tends to lower the self-efficacy of a survivor. There is a belief
that one’s capability to participate in social roles and daily activities dramatically
increases motivation and coping strategies, hence increasing the chances of improving
social engagement (Bhatia & Gupta, 2007; Fann et al., 2008; Konczak & Timmann,

2007).
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Return to Work (RTW) After TBI

Individuals suffering from TBI want to resume their occupation, although joining
the workforce is difficult. Notably, scholarly sources have not clearly specified the
amount of public assistance offered by TBI survivors. According to Bruns and Hauser
(2008), individuals who have experienced TBI face many difficulties in obtaining
employment during the first year after the injury. The study also indicated that as
personal financial resources of a TBI survivor decrease, public assistance increases.

Foretelling the employability of a TBI survivor appears to be a sophisticated
process. Many factors affect productivity outcomes (Harhangi et al., 2008). Many studies,
such as those performed by Bruns and Hauser (2008) and Eslinger et al. (2007), indicated
that approximately30%return to work. The same researchers revealed that individuals
with higher levels of education and fewer disabilities had higher chances of getting
employed after two to three years postinjury (Eslinger et al., 2007). In addition, TBI
survivors having no history of substance abuse were most likely to resume employment
after two years postinjury (Elaine et al., 2008; Jagoda et al., 2009; Jang et al., 2009).

According to the studies undertaken by the TBI Model Systems, early
neuropsychological testing seemed to be helpful in foretelling the outcome of sustaining
TBI. Bruns and Hauser (2008) asserted that completing neuropsychological tests with
normal range scores dramatically increased the chances of employee productivity by
about 40% to 130%. Individuals suffering from brain injuries tend to overestimate their

capabilities, specifically in the areas of thinking, behavior, and skills (Jiang et al., 2007,
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Lai et al., 2008). For example, TBI survivors with memory problems might not know that
they have the problem; this causes an individual not to achieve their professional goals
(Jiang et al., 2007). Moreover, the lack of awareness makes individuals overestimate their
capabilities, leading to problems with their family life, employment, and socialization.
Summary

From the literature review, it is apparent that TBI has considerable impacts on
employment outcomes, which has been evaluated in engagement in productive
employment, return to work after TBI, and ethnicity in employment outcome. The
survivors of TBI are vulnerable to poor perceived self-efficacy leading to poor work
performance, which implies that they display high levels of pessimism. In addition, such
individuals feel frequently that a situation is out of their control. In relation to the
employment outcome, self-efficacy and engagement in productive workare imperative in
determining the capability of an employee to engage in meaningful work. Furthermore,
TBI leads to numerous emotional, physical, and cognitive deficits that pose a significant
barrier in community reentry. The following chapter discusses the methods that were

used to achieve the research aims and objectives.



50
Chapter 3: Research Method

Introduction

The main aim of this study was to evaluate the association between TBI and
engagement in productive work. | sought to explore how the cause and severity of injury
affects productive work after the onset of TBI. This chapter addresses the research design
that was used in this study with regard to the data source, the sampling plan, participants,
research design and justification, and instrumentation as well as the ethical issues
encountered in this study.
Data Source

Ness (2010) pointed out that there are two main forms of data: primary (gathered
by an investigator him or herself) and secondary data (gathered from other researchers).
In the context of this study, | used secondary data sources in the form of archival data
sources. According to Vogt, Gardner, and Lynne (2012), archival data refers to the data
that have been documented either by previous evaluations or studies or through
administrative procedures by a given agency. Mitchell and Janina (2009) asserted that
some of the types of data gathered from archival data can include health and development
outcomes; behavior; demographics; attitudes, such as social, political, and racial;
environment factors influencing the population; and awareness and knowledge of issues,
among others.

The reason for using archival data for the study draws upon the

comprehensiveness and accuracy of archival data, as the data are gathered by experts.
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However, when making use of archival data, availability and relevance should be taken
into consideration, and they were considered during the actual study (Vogt et al., 2012).
Numerous limitations exist in the use of archival data. First, archival data are likely to be
biased because of selective survival and selective deposit. Selective deposit takes place
when biases tend to influence the type of information documented (deposited) in the
archival database. Archival data are vulnerable to changes and errors in record keeping.

The following research questions and hypotheses were used for this study:

RQ1.What is the nature of the relationship between severity of TBI and
engagement in productive work?

H1o: Severity of TBI negatively affects engagement in productive work.

RQ2. What is the nature of the relationship between cause of injury and
engagement in productive work?

H2o0: The cause of injury has an impact (fall related TBI, motor vehicle accidents,
struck by/against events, industrial and work-related accidents, and assaults) on
engagement in productive work after TBI.

RQ3. What is the nature of the relationship between satisfaction with life after
TBI and engagement in productive work?

H3o: Satisfaction with life increases engagement in productive work after TBI.

RQ4.What is the nature of the relationship between participation activities and

engaging in productive work after TBI?
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H4o: Engaging in participation activities increases engagement in productive
work.
Participants

As this is archival research, it is imperative to note that no live participants took
part in the study; rather, | used archives consisting of records that had already been
gathered from participants earlier. In this regard, the participants in this study included
people who have succumbed to TBI as highlighted by the archival data (Ness, 2010). |
examined the patient records to determine the relationship between TBI and engagement
in productive work. In addition, there were inclusion and exclusion criteria used in the
participants’ selection in this study. The inclusion criteria is listed below:

1. The participant should have succumbed to an acquired TBI in accordance with
the causes of TBI outlined in Chapter 1, which included fall related TBI,
motor vehicle accidents, struck by/against events, industrial and work-related
accidents, and assaults.

2. Prior to TBI, the participant should have been in active employment.

3. The participant should have consented to the use of his/her records for
research.

4. The participant should have taken part in active employment following the
TBI.

5. The participants were grouped according to the severity of injury.
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Research Design and Design Justification

Research design outlines the steps required to answer the research questions and
achieve the study objectives (Fisher, 2007). Mitchell and Janina (2009) asserted that the
research design entails structuring the investigation to specify the variables and determine
their interrelationships; therefore, the research design provides the outline that functions
as a guide for the researcher while gathering data for the study. In this regard, Fisher
(2007) asserted that the research design could be either qualitative or quantitative,
depending on the research context and the structure of the research questions. On the
other hand, quantitative research designs involve gathering and analyzing quantifiable
data using statistical methods to infer conclusions from the findings.

A quantitative design uses the deductive approach, as research questions marked
the beginning of the study and the study ended with a measurement of empirical data,
analysis, and evaluation of data. The rationale for integrating quantitative design in the
study design was because it provided empirical evidence to assess the relationship
between the onset of TBI and engagement in productive work. It is evident that this study
required the collection of quantitative data to assess the relationship between TBI and
engagement in productive work. The data acquisition method comprised secondary data
sources gathered by archival research.

As aforementioned, the preferred research method is archival research, which
makes use of data archives that have already been documented, implying that archival

research eliminates the need for actual observation or survey (McBurney & White, 2009).
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Several archives contain information specifically collected to address some specific
research topics. In this regard, | identified numerous potential archives that could contain
pertinent data relating to this study.
Sampling Plan

Ness (2010, p.125) defined a sample as ““a subset of the population of interest that
denotes larger population.” In addition, samples play an integral role in making
inferences relating to the population being investigated. According to Ramsey et al.
(2009), sampling techniques allow the researcher to lessen the amount of data required by
the researcher, wherein data are collected from a subgroup rather than from all probable
cases. Fisher (2007) recommended the use of probabilistic sampling, as it helps in
enhancing the validity of the research and reducing bias. Probability sampling techniques
give all the elements in the population equal chances of selection in the sample, which
plays an instrumental role in enhancing the reliability of the study. In this regard, this
study used a stratified sampling technique, which is a probabilistic sampling approach
wherein the target population is divided into subgroups, followed by a proportional
random selection of the final subjects from the various subgroups (strata). Ness (2010)
pointed out that a stratified sampling plan is used when the researcher aims at
highlighting particular subgroups in the entire population. The rationale behind the use of
stratified sampling is because of the need for the participants for the study to be divided

based on their gender and the severity of an injury.
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It is imperative for the researcher to ensure that the subgroups usedin stratified
sampling do not overlap, as overlapping strata will give some subjects higher probability
of being selected as participants in the sample, which implies that the sample ceases to be
probabilistic. The sample size for this study was computed using a statistical power
analysis. In hypothesis testing, two crucial errors are likely to be observed: Type 1 error
(a, which occurs when the null hypothesis is valid although it is disputed) and Type |1
error (13),which occurs when the null hypothesis is not true, but it is not disputed). The
power of the test (1-R) infers the probability of making the correct conclusions.
According to Ness (2010), a statistical test having a larger sample size can lessen both
Type I and Type Il errors. Therefore, the aim is to get a sample that is large enough to
make sure that1-B is at a relatively reasonable level, at least 80%. A larger sample size
implies a greater power to detect the true difference, which translates to a smaller p-
value. In this case, the power is 95%,a = 5% delta = 1, sigma = 2.2; therefore, this study
required65 pairs of subjects to be able to reject the null hypothesis that the response
difference is O at a probability (power) of 0.95. The Type I error probability associated
with the test of this Ho is 0.05.

In this regard, the sample was first divided into subgroups based on gender, which
included males and females. The subgroups were divided equally, wherein the total
number of participants was n=1,322; therefore, the sample for males n1=980, whereas the
sample for females np=341. At a power value of 0.95, | had to have a sample of 1,322 to

detect the differences at 95% power. The choice of stratified random sampling draws
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from the fact that stratified random samples have greater precision when compared to the
conventional simple random samples. This is because the greater the variability between
the subgroups, the greater the measure of precision. Secondly, this sampling technique
has administrative advantages, as it is relatively easy to stratify the given sample when
compared to selecting a simple random sample (Vogt et al., 2012). Lastly, stratified
random sampling ensures that the sample covers the population effectively; this is
because | had the capability to control the strata included in the final sample. The only
limitation associated with stratified random sampling is that it increases the complexity of
organizing and analyzing the results (Fisher, 2007).

Databases for Archival Data Source

Archival data were collected from leading providers of support programs for
adults and children who have acquired TBIs and developmental disabilities. The data
were gathered from the leading providers of TBI support in a large urban area in the
Southwest region of the United States. In addition, organizations involved with
advancing brain injury research, education and treatment, and improving the lives of
people affected by TBI were considered as potential sources of data. This is an important
source of archival data relating to how a brain injury affects individuals and their daily
lives. Organizations with rehabilitation programs focusing on assisting patients to regain
behavioral, cognitive, and physical skills that are required to resume a normal and
independent life following TBI were taken into consideration. The study used seven

databases to gather adequate data for the purposes of this study. The selection of
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participants’ data from the databases was based on the availability and completeness of
information; therefore, there was no plan to distribute the participants based on the
databases; rather, the criteria for selecting the participants was based on the completeness
and availability of the needed information related to the purpose of this study.
Instrumentation

According to Sherri (2011), the instrumentation plan comprises decisions about
when and how to collect data, and how to perform an analysis on the data. Ramsey et al.
(2009) asserted that these decisions have to be incorporated as the core component of the
instrumentation plan for any research, as they play an instrumental role in guiding the
progress of the research towards the achievement of the eventual goal of collecting data
and making conclusions to evaluate the research hypothesis and answer research
questions.

Ramsey et al. (2009) defined data as the information that the researcher collects to
answer the research question, and it can be in the form of objects, words, or numbers. In
this regard, the instrumentation process provides an outlook on the data that the
researcher needs to collect and the precise time for collecting the data. According to
Mitchell and Janina (2009), the research questions and hypotheses determine the data to
be collected. With respect to this, the data collected included cause of injury and severity

of injury as well as engagement in productive work.
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Engagement in Productive Work

Productive work was measured using the pre- and post-injury employment status
of the participant. The TBI model systems contain data on the employment status of
participants, which is defined by their capability to engage in productive work with
scores assigned using hours worked per week and earning power among other items.
Employment status was measured for each participant during pre- and post-injury to
ascertain any significant differences with regard to the dependent variables that | used in
the study.

The Glasgow Coma Scale (GCS)

The GCS is the most extensively used measurement for TBI adopted in many
studies as well as clinical practice (Ashman et al., 2008; Assa & Pasternak, 2008). The
neurological scale has been employed to measure the conscious state of an individual
both in an initial evaluation and after TBI. The aim is to measure the severity of TBI
based on a normative standard principle (AFE Study Investigators, 2007; Ashman et al.,
2008; Rutter & Silberg, 2010). The extensive use of the scale can be attributed to the
simplicity of the method of grading the patient. The GCS employs a simple scoring
methodology with scores as low as 3 and a maximum of 15 (Hoge et al., 2006). The
scores range from 3, meaning a severe state of a head injury leading to a coma, to a
maximum of 15, for a very mild case of a head injury. The GCS is particularly important

for measuring the severity of the injury in emergency cases and in physical traumatic
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cases. This methodology of estimating the severity of the head injury was developed by
Jennet and Teasdale from the University of Glasgow (Assa & Pasternak, 2008).

Physicians use the above scale to determine the extent of a head injury. As the
scale appears, physicians review the functionality of the brain using the three elements.
Fewer points are awarded for severe cases, and higher points are awarded for mild cases
(Arciniegas & Mcallister, 2008). Thus, the GCS considers a score between 3 and 8 to be
severe. Scores between 9 and 12 are considered moderate. The score 13 and above are
considered mild (Hudak et al., 2011).

There are particular implications of the measurement as determined by the GCS.
According to the scale, mild injuries imply temporary cognitive inhibited capabilities that
can be easily reversed through therapy and clinical treatment (Ashman et al., 2008; Assa
& Pasternak, 2008). Moderate and severe measurements, according to the scale, may
result in vast impairment both in the cognitive and physical terms (Armondaet al., 2006).
The very severe patient with a score of 3may remain vegetative or eventually die
(Bouwens et al., 2008; Corrigan & Bogner, 2007). The other severe reading may result in
physical impairments, such as paralysis and other forms of disabilities. The reliability and
validity of the GCS has been affirmed by various studies. Assa andPasternak (2008)
reported a mean interval consistency co-efficient (ICC) of 0.998, Kappa coefficient of
0.981, and a correlation coefficient between the items of r=0.980; this confirms the
validity and reliability of the GCS for evaluating the degree of consciousness among

people with TBI.
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Satisfaction With Life Scale

The Satisfaction With Life Scale (SWLS) measures life satisfaction, which is
considered a crucial factor in the subjective wellbeing construct. Empirical research and
theory in rehabilitation points out that subjective well being comprises a minimum of
three components, which include life satisfaction, negative affective appraisal, and
positive affective appraisal. Life satisfaction has been differentiated from affective
appraisal in the sense that it is more cognitively driven rather than being emotionally
driven. Life satisfaction can be evaluated with respect to a particular life domain such as
work, family, and others. The SWLS comprises five items to be completed by the person
whose satisfaction with life is being evaluated. Scores reported by the SWLS can be
interpreted using absolute and relative life satisfaction. A score of 20 is the neutral point
on the SWLS, whereby the participant is neither satisfied nor dissatisfied. Scores of 21-
25 denote slightly satisfied, 15-19 denote slightly dissatisfied, 26-30 denote satisfied, and
5-9 indicate extremely dissatisfied. In this study, satisfaction with life was measured
during the pre- and post-injury period to determine how it affects productive work. The
reliability and sensitivity of the scale has been examined by several authors. For instance,
Corrigan and Bogner (2007) reported an internal consistency using Cronbach’s alpha
coefficient of 0.82 as well as 2-month test-retest stability with a coefficient of 0.82.
Participation Activities

Participation in activities after TBI has the primary objective of reviewing

activities of TBI patients in their communities and homes. As a result, this measure
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attempts to make sense of a patient’s daily life and the important things in their daily
living. The participation activities in this study after TBI include participation at home, in
schools, and in work activities; participation in social activities (friends and family);
participation in mobility (out of house activities);and participation in community (eating
out, shopping, sporting activities, movies, watching sports, and religious activities). In
addition, participation measures performance in relation to the level of engagement,
which includes the frequency of involvement in real life situations (Arciniegas, 2009).

Just like other community integration measures, participation can be typified as a
form of adopting societal assumptions in relation to activities included under the
assessment. In this variable, participation is viewed as involvement in activities that are
inherently social, recreational activities taking place in community settings, occupational
role functioning activities, or household activities. Some of the common activities
assessed under this variable include the following (Arango-Lasprilla, Rosenthal, &
Deluca, 2007):

1. Domestic life, such as house cleaning.

2. Major life areas, such as working for income.

3. Transportation, such as driving a car.

4. Interpersonal relationships and interactions, such as conversing with

neighbors.

5. Civic and recreational life, such as going to movies.
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Ethical Issues
There are two main ethical concerns when it comes to studies that examine
medical records; they include obtaining informed consent and ensuring the confidentiality
of the data collected (Arciniegas, 2009). The following are the ethical issues associated
with this study.

1. Preservation and anonymity of the participants: all research studies should aim
at guaranteeing the anonymity and confidentiality of the respondents. No
information gathered will be revealed to anyone under any circumstance. In
addition, the data mining process did not entail gathering personal details of
the participants.

2. The research should not impose any harm to participants and researchers in
the course of the study. In this regard, this study did not entail any clinical
interventions, which implies that the participants were not placed in any
harmful situation before, during, and after the study.

3. Data confidentiality: with this regard, the study ensured that the archival
records being used in this study would not be revealed to anyone under any
circumstance.

4. Informed Consent: It is an ethical requirement for any study to ensure that it
obtains informed consent from participants prior to using their records. In this
regard, the study made sure that only records with signed informed consents

from patients were used in this study.
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Data Analysis

The study used both descriptive and inferential statistics to derive conclusions
regarding the variables of interest. Data were summarized and described using descriptive
statistics, such as measures of central tendency (mean and percentage) as well as
measures of dispersion (standard deviation; McBurney & White, 2009). A significant
limitation associated with descriptive statistics is that it cannot be used in inferring
conclusions; rather, it is used for describing data. Inferential statistics was helpful in
generalizing the data gathered during the study.

RQL1. What is the nature of the relationship between severity of TBI and
engagement in productive work?

H1lo: Severity of TBI negatively affects engagement in productive work.

For this hypothesis, one-way ANOVA was used to compare the means of
productive work scores for each of the groups of severity of TBI as reported by the GCS.

RQ2. What is the nature of the relationship between cause of injury and
engagement in productive work?

H2o0: The cause of injury has an impact (fall related TBI, motor vehicle accidents,
struck by/against events, industrial and work-related accidents, and assaults) on
engagement in productive work after TBI.

The data analysis technique for the second research question was one-way

ANOVA, which involved comparing the means of the values obtained from the
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productive work scores of the various causes of TBI to see if productive work is
dependent on cause of injury.

RQ3. What is the nature of the relationship between satisfaction with life after
TBI and engagement in productive work?

H3o: Satisfaction with life increases engagement in productive work after TBI.
The data analysis technique for the third research question was correlations, which was
used to determine whether a negative or positive correlation exists between the
productive work scores and Satisfaction With Life Scale scores.

RQ4. What is the nature of the relationship between participation activities and
engaging in productive work after TBI?

H4o: Engaging in participation activities increases engagement in productive

work.

The data analysis technique for the fourth research question was correlations,
which was used to determine whether a negative or positive correlation exists between
productive work and participation activities.

Threats to Validity

With respect to internal validity, there are numerous confounding variables
known to have an effect on productive work that are not related to TBI such as task
complexity, task focus and skills level, the work environment and interrelationships with
workmates, and the nature of task, among others. In this study, there were no potential

threats to external validity.
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Summary

This study used archival data gathered from the Traumatic Brain Injury National
Data and Statistics Center (TBINDSC). This study examined patient records to determine
the relationship between TBI and engagement in productive work. The inclusion criteria
were that participants should have succumbed to an acquired TBI in accordance with the
causes; prior to TBI, the participant should have been in active employment; participants
should have consented to the use of their records for research; participants should have
taken part in active employment following the TBI; and participants were grouped
according to the severity of injury. A quantitative research design was used because the
variables of interest in the study were quantified, after which relationships between the
variables were explored. The rationale for integrating quantitative design is in the study
design was that it provided empirical evidence to assess the relationship between the
onset of TBI and engagement in productive work. I used the stratified sampling
technique, which is a probabilistic sampling approach wherein the target population is
divided into subgroups followed by a random selection of the final subjects
proportionally from the various subgroups. The rationale behind the use of stratified
sampling is because of the need for the participants for the study to be divided based on
their gender and the severity of an injury. The sample size for this study was computed
using a statistical power analysis. The sample was first divided into subgroups based on
gender, which included males and females. The subgroups were divided equally, wherein

the total number of participants was n =1,322; therefore, the sample for males n1=980,
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whereas the sample for females n,=341. At a power value of 0.95, | had to have a sample
of 1,322 to detect the differences at 95% power. The main outcome variable was
engagement in productive work, which was measured using pre- and post-injury
employment status of the participants. Independent variables included severity of TBI,
measured using GCS, satisfaction with life after TBI measured using SWLS,
participation activities, and causes of injury. Data analysis involved the use of one-way

ANOVA and correlational statistics. The IRB approval number is 12-17-13-0032039.
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Chapter 4: Results

Introduction

This chapter shows the findings of this research, including the descriptive and
inferential statistics. The descriptive statistics of participants are provided, including the
relationship between TBI and employment outcome variables used in this research. I
begin this chapter with a description of research participants, followed by means and
standard deviations of study variables and the independent variables in this study. I also
provide a discussion of the research questions used in this research. It is important to note
that there were numerous cases of missing variables for the study variables. As a result,
the initial sample of 130 could not yield significant results, which compelled me to use a
sample of size of n = 1,322 to cater for the missing data. In addition, the expectation
maximization technique was used to compute replacements for continuous variables,
which included participation activities.
Demographic Characteristics of Research Participants

The participants in the study were comprised of female participants (25.8%) and
male participants (74.2%; n = 1,322). The marital composition of participants included
single (49.4%), married (30.9%), divorced (10.9%), widowed (5.7%), and separated

(3.1%) participants. Table 1 shows participants’ composition.



Table 1

Participant Composition — Marital Status, Gender, and Employment Status

Employment status: Primary Sex Total
Female Male
Full time student Marital status Single 51 103 154
Married 0 1 1
Divorced 1 1 2
Separated 0 1 1
Widowed 0 1 1
Total 52 107 159
Part time student Marital status Single 1 6 7
Married 1 0 1
Divorced 3 0 3
Total 5 6 11
Competitively employed Marital status Single 139 467 606
Married 99 381 480
Divorced 32 103 135
Separated 15 42 57
Widowed 18 9 27
Total 303 1002 1305
Taking care of house or family Marital status Single 4 5 9
Married 30 3 33
Divorced 3 0 3
Separated 2 0 2
Widowed 6 1 7
Total 45 9 54
Special employed Marital status Single 1 4 5
Married 1 0 1
Separated 0 1 1
Table Continues Total 2 5 7
Employment status: Primary Sex Total
Female Male
Marital status Single 3 10 13

89
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Mean and Standard Deviations of Study Variables

Severity of injury was measured using the GCS. The research patients (n = 1,322)
reported M = 7.38, SD = 4.460. In this study, the cause of injury was classified using the
ICD-9-CM E-Code categories, which included vehicle-related injuries, fall-related
injuries, violence-related injuries, and other.

It was evident that motor vehicle injuries were the most prevalent cause of TBI,
with a majority of participants (39.1%) having TBI caused by motor vehicles. Another
significant cause of TBI among the selected participants was falls, with 19.9% of
participants in the study having fall-related TBI. Other notable causes of TBI included
motorcycles (10.9%), assault with a blunt instrument (9.8%), and pedestrian (8.1%). A

detailed overview of the causes of injury is provided in Table 2.



Table 2

Cause of Injury * Sex Cross Tabulation

71

Sex Total
Female Male
Cause of Motor vehicle Count 149 365 514
injury % within 43.8% 37.5% 39.1%
Sex
Motorcycle Count 20 123 143
% within 5.9% 12.6% 10.9%
Sex
Bicycle Count 3 24 27
% within 9% 2.5% 2.1%
Sex
All-terrain vehicle Count 4 15 19
(ATV) and All-terrain % within 1.2% 1.5% 1.4%
cycle (ATC) Sex
Other vehicular: Count 1 5 6
Unclassified % within 3% 5% .5%
Sex
Gunshot wound Count 15 43 58
% within 4.4% 4.4% 4.4%
Sex
Assaults with blunt Count 11 118 129
instrument % within 3.2% 12.1% 9.8%

Sex



Other violence

Water sports

Field/Track sports

Winter sports

Air sports

Other sports

Fall

Hit by falling/flying

object

Pedestrian

Total

Count
% within
Sex
Count
% within
Sex
Count
% within
Sex
Count
% within
Sex
Count
% within
Sex
Count
% within
Sex
Count
% within
Sex
Count
% within
Sex
Count
% within
Sex
Count
% within
Sex

Male

9%

.0%

.0%

.0%

.0%

1.8%

86

25.3%

3%

41
12.1%

340
100.0%

Female
6
.6%

1%

2%

.8%

2%

10
1.0%

175
18.0%

12
1.2%

65
6.7%

974
100.0%

72

Total

1%

1%

2%

.6%

2%

16
1.2%

261
19.9%

13
1.0%

106
8.1%

1314
100.0%

Note. There were missing data for 8 cases.
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Life is Close to Ideal

Data collected indicated that research participants sampled (n = 466) had M =
4.12, SD = 2.07 for participants’ satisfaction with “life is close to ideal” (there were
missing entries for 856 cases among the sample selected for this study). Therefore, out of
1,322, 852 participants did not provide entries for this measure. In addition, 16.6%
strongly disagreed that their life is close to ideal, 13.3% disagreed, 10.2% slightly
disagreed, 8.0% neither disagreed nor agreed, 16.0% slightly agreed, 24.6% agreed, and
11.3% strongly agreed that their life is close to ideal. Figure 1 summarizes participants’
ratings for “life is close to ideal.”

Life is Close to Ideal
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Figure 1.Participants' ratings for “life is close to ideal.”
Life Conditions Are Excellent
The data collected indicated that research participants sampled (n = 466) had M =

4.14, SD = 2.03 (there were missing data for 856 cases among sampled participants). In
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addition, 14.2% strongly disagreed that their life conditions are excellent, 14.9%
disagreed, 12.4% slightly disagreed, 6.4% neither disagreed nor agreed, 16.0% slightly
agreed, 25.9% agreed,and10.2% strongly agreed that their life conditions are excellent.
Figure 2 summarizes participants’ ratings for “life conditions are excellent.”

Life Conditions are Excellent
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Figure 2. Participants' ratings for “life conditions are excellent.”
Satisfaction With Life

The data gathered indicated that sampled participants (n = 451) had a mean
satisfaction with life of M = 4.62, SD = 2.02 (there were missing data for 856 cases
among sampled participants). Moreover, 12.6% strongly disagreed that they are satisfied
with life, 8.9% disagreed, 10.0% slightly disagreed, 4.7% neither disagreed nor agreed,
15.7% slightly agreed, 32.4% agreed,and15.7% strongly agreed that they are satisfied

with life. Figure 3 summarizes participants’ ratings for “satisfaction with life.”
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Satisfied with Life
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Figure 3. Participants' ratings for “satisfied with life.”
Gotten Important Things Out of Life

The results indicated that research participants (n = 199) had a mean satisfaction
of M =4.71, SD = 1.93 (there were missing data for 856 cases among sampled
participants). In addition, 9.5% strongly disagreed that they have gotten important things
in life, 10.9% disagreed, 8.4% slightly disagreed, 5.5% neither disagreed nor agreed,
16.4% slightly agreed, 34.6% agreed,and14.6% strongly agreed that they have gotten

important things in life. Figure 4 shows participants’ ratings for “gotten important things

in life.”
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Gotten Important Things In Life
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Figure 4.Participants' ratings for “gotten important things in life.”
Change Nothing if Life is Lived Over

Data from sampled participants (n = 448) for this measure indicate a mean
satisfaction of M = 3.92, SD = 2.22 (there were missing data for 859 cases among
sampled participants). In addition, 21.0% strongly disagreed that their life is close to
ideal, 16.7% disagreed, 9.8% slightly disagreed, 5.1% neither disagreed nor agreed,
10.0% slightly agreed, 23.4% agreed,and13.8% strongly agreed that their life is close to
ideal. It is imperative to note that a missing data analysis for individual participation
items could not be performed because they were categorical data. Figure 5 shows
participants’ ratings for “changed nothing if lived life over.” It is imperative to note that a
missing data analysis for satisfaction with life items could not be done because the
measures used categorical variables. Missing data analysis is only done for continuous

variables.
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Change Nothing if Lived Life Over
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Figure 5.Participants' ratings for “change nothing if lived life over again.”
Participation Activities

Participation activities were measured using involvement in productivity items
such as home activities, social activities such as socializing with friends, and participation
in out of house activities, such as getting out of house and going somewhere (Maas et al.,
2007; Menon & Harrison, 2008). Missing data analysis using expectation maximization
was performed to account for the missing data for these variables. The expectation
maximization technique was used for treating missing data because it is appropriate for
treating data that are randomly missing, which is the case with the missing data for this
measurement (McBurney & White, 2009).1t is imperative to note that a missing data
analysis using expectation maximization or any other replacement method for satisfaction

with life items could not be done because the measures used categorical variables.
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Missing data analysis is only done for continuous variables (McBurney & White, 2009).
For participation in out of house activities, participants (n = 1,322) had a mean of M =
1.482, SD = 0.31. For participation in productivity items, participants (n = 1,322) had a
mean of M = 1.28, SD = 0.47. For participation in social activities, participants (n =
1,322) had a mean M = 2.05, SD = 0.45. For overall participation, participants had a
mean M = 1.78, SD = 0.19 (n = 1322). For the sum of participation activities, participants
reported a mean M =9.71, SD =5.61.
Productive Employment Characteristics — Pre-Injury
Hours of Paid Competitive Employment per Week — Pre-Injury Engagement in
Productive Work

The average number of hours worked in paid competitive jobs per week was
documented during the month just before the onset of the TBI, including hours working
in illegal employment. Missing data were treated using missing data analysis (expectation
maximization). Participants (n = 1322) reported a mean of 40.27 hours, SD = 7.58.
Weeks Worked Past Year — Pre-Injury Job Stability

Data were collected for the number of weeks the research participant was
competitively employed during the year before the onset of TBI, including hours for
illegal employment. This was used to determine the pre-injury job stability of the
research participants before the onset of TBI (Murray et al., 2007; Mushkudiani et al.,
2008; Narayan et al., 2006). The research participants had an average of M = 37.59
weeks, SD = 10.74, n = 1322. The expectation maximization technique was used in the

analysis of missing data for this variable.
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Productive Employment Characteristics: Postinjury
Hours of Paid Competitive Employment per Week — Postinjury

Data were collected for the average number of hours of paid competitive
employment per week during the month before evaluation after TBI. Research
participants (n = 1,322) reported an average working hours in competitive employment
per week of M = 35.81, SD = 6.59.
Weeks Worked Past Year — Postinjury

Data were gathered one year after TBI about the number of weeks the research
patient was involved in competitive employment. This was used to measure postinjury
job stability. Research participants reported average weeks worked in the past year in
competitive employment of M = 39.6, SD = 7.71. Missing data analysis for this variable
was performed using expectation maximization.
Results
Research Question 1

A one-way ANOVA was used to determine whether the severity of injury (mild,
moderate, or severe TBI) had an impact on engagement in productive work as measured
using the hours of paid competitive work per week after TBI. There were no significant
differences in engagement in productive work measured using hours of paid competitive
employment per week among people with mild, moderate and severe TBI as reported by
one-way ANOVA (F(2, 507) = 2.310, p>.05).

Severity of injury and job stability. A one-way ANOVA was performed to

establish whether the severity of injury (mild, moderate, or severe) had an effect on job
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stability as measured using weeks worked in the past year after the onset of TBI. There
were no statistically significant differences in job stability among participants with mild,
moderate and severe TBI as reported by one-way ANOVA (F (2, 507) = 2.664, p>.05.
This finding suggests that mild, moderate, and severe TBI have the same impact on job
stability. In this regard, whether a patient has mild, moderate or severe TBI, the impact
on job stability is the same.

Multiple regression analysis identified the severity of TBI, measured using GCS,
as a significant predictor of hours of paid competitive employment and a significant
predictor of job stability with a negative coefficient. A negative coefficient in the
multiple regression model implies that the severity of TBI is negatively related to
engagement in productive work and job stability. It is imperative to note that the GCS is
on an inversely negative scale—that is, an increase in the GCS score implies less TBI and
vice versa. Therefore, this finding indicated that an increase in the severity of TBI results
in a decrease in the engagement in productive work and job stability. It is evident from
this finding that when severity of injury is expressed as a categorical variable (mild,
moderate and severe), the one-way ANOVA suggested no impact on employment
outcome. However, when the severity of injury is expressed as a continuous variable
(GCS score), the multiple regression showed that the severity of injury was a significant
predictor of employment outcome. This possibly suggests that patients with mild TBI are
likely to have different employment outcomes when studied alone. The case is the same
for patients with moderate and severe TBI. However, when they are grouped and studied

together, no effect on employment is recorded despite the finding that multiple regression
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using GCS score indicates severity of injury as a significant predictor of employment
outcome. The underlying observation is that mild, severe, and moderate TBI have the
same impact on employment outcome and that GCS score is a significant predictor of
employment outcome. Therefore, Hypothesis 1 was accepted.

Research Question 2

A one-way ANOVA was used to establish whether the severity of injury (vehicle-
related, fall related, violence related or other) had an impact on the participants’
employment outcomes (job stability and engagement in productive work). The results
indicated that a statistically significant difference existed in hours of paid competitive
work per week after TBI among participants who had succumbed to the various causes of
TBI (F (3, 496) = 2.673, p< .05) and in weeks worked in paid competitive employment in
the past year (F (3, 496) = 3.892, p<.05). A Tukey post-hoc analysis revealed that
participants with vehicle-related TBI had significantly lower job stability and engagement
in productive work when compared with other causes of TBI.

The results pointed to significant differences in productive work and job stability
among participants who had various causes of TBI; specifically, participants with
vehicle-related TBI had significantly lower job stability and engagement in productive
work when compared with other causes of TBI. Therefore, the null hypothesis was
rejected.

Research Question 3
Preliminary correlations suggested an insignificant weak positive relationship

between satisfaction with life and engagement in productive work and a significant
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moderate relationship between satisfaction with life and job stability. The multiple
regression models identified satisfaction with life as a significant predictor of
engagement in productive work (with a negative coefficient) and a significant predictor
of job stability (with a negative coefficient). This implies that satisfaction with life has a
negative impact on employment outcomes. In other words, participants with TBI who
participate more in social activities and out of house activities have lower engagement in
productive work and job stability. The findings of this research suggest that an
insignificant weak positive correlation existed between satisfaction with life and
engagement in productive work. Satisfaction with life was also found to be a statistically
significant predictor of employment outcomes, with a negative coefficient. Therefore,
this hypothesis is not valid and thus, it is rejected.
Research Question 4

Preliminary correlations indicated a significant weak positive relationship
between engagement in productive work and a moderate positive relationship between
participation activities and job stability. Multiple regression identified participation
activities as a significant predictor of both engagement in productive work (with a
positive coefficient) and job stability (with a positive coefficient), which indicates that
participation in activities is positively related to job stability and engagement in
productive work. The findings of this research suggest that participation activity is a
significant predictor of employment outcomes, with a positive coefficient, thus implying
that participation activities increase job stability and engagement in productive work.

Therefore, Hypothesis 4 is valid and is accepted.
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Summary of Key Findings

The findings of this study have provided crucial insights with respect to the
impact of TBI on productive employment in terms of job stability and engagement in
productive work. With regard to the relationship between severity of TBI and
engagement in productive work, the findings suggested that mild, moderate, and severe
TBI had the same impact on engagement in productive work measured using hours of
productive work per week (no significant differences in job stability and engagement in
productive work were reported). With regard to the impact of the cause of injury on
productive work, the results from the research suggested that vehicle-related TBI had
significantly lower job stability and engagement in productive work when compared with
other causes of TBI. The findings of the research also suggested that satisfaction with life
had a negative impact on employment outcomes and that participation activities are

positively related to both engagement in productive work and job stability.
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Chapter 5: Discussion, Conclusions, and Recommendations

My main objective was to determine the relationship between the onset of TBI
and its effect on employment outcomes, especially how TBI affects engagement in
productive work. The results presented in this study have provided crucial insights into
the attributes of TBI (severity, cause of injury, satisfaction with life after TBI, and
participation activities after TBI) and how they affect productive employment, especially
with respect to job stability and hours of paid competitive work, which constituted
independent and dependent variables, respectively. The extent to which TBI patients
engage in productive work was explored in this study with respect to the aforementioned
independent variables; that is, the participants were grouped by the cause and severity of
their injuries to determine how these variables affect their engagement in productive
work. The study also explored the nature of the relationship between satisfaction with life
and participation activities after TBI and engagement in productive work. Preliminary
pre-injury and postinjury comparison of productive employment revealed that for all
participants, regardless of the severity or cause of their TBI, their satisfaction with life, or
their participation activities, there were significant differences in engagement in
productive work before and after the onset of TBI, when measuring hours of paid
competitive work per week.

The onset of TBI usually has an impact on how people feel, act, and think, and
such impairments are perceived to cause disruptions in searching for and securing
employment (Draper et al., 2009; Ruff, 2005). TBI results in a sequence of

neuropsychological processes that continue for some time following the initial impact.
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The development of brain damage and the following neuropsychological changes
constitute a dynamic process that persists for a given duration after the occurrence of the
actual TBI (Bruns & Hauser, 2003). Because of this, the findings of this study concerning
the relationship between the various aspects of TBI and engagement in productive work
are evaluated in light of the neuropsychological effects of TBI. Regardless of the fact that
people with TBI are usually willing to resume employment, reentering or finding new
employment can be extremely difficult for those having TBI. In addition, predicting
employability after TBI is a challenging task because there are several variables that have
an effect on employment outcomes after TBI. The use of neuropsychological effects as a
reference for interpreting the findings of this study draws upon the fact that past
researchers have emphasized the use of neurobehavioral problems following the
occurrence of TBI, which comprise an individual’s capability to process thoughts,
manage emotions, communicate, and conduct oneself socially. People with
neurobehavioral problems often exhibit trouble concentrating, memorizing events and
things, and coordinating activities; thus, it was expected that the onset of TBI would have
a negative impact on the employability of TBI patients. In addition, TBI has been
established to cause reduced self-awareness, which implies that they lack the capability
of accurately assessing their level of function.

The study showed that TBI has an effect on engagement in productive work.
Specifically, pre-injury engagement in productive work was found to be significantly
higher than postinjury engagement in productive work, suggesting that TBI reduces one’s

engagement in productive work when factors such as cause, severity of injury,
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participation in activities, and satisfaction with life are not considered. In addition,
significant differences in job stability between pre-injury and postinjury were found,
which suggests that TBI has an impact on job stability. Specifically, pre-injury job
stability was established to be higher than postinjury job stability when factors such as
cause and severity of injury, satisfaction with life, and participation activities are not
taken into consideration.

Relationship Between Severity of TBI and Employment Outcomes (Engagement in
Productive Work and Job Stability)

In this research study, the severity of TBI was measured using GCS, grouping
participants into mild, moderate, or severe TBI. The severity of TBI does not have an
impact on engagement in productive work. These results suggest that whether the TBI is
mild, moderate, or severe, the TBI’s impact on engagement in productive work is the
same. Similar findings were reported with regard to the relationship between severity of
TBI and job stability. From these observations, it is evident that when participants are
grouped into mild, moderate, and severe TBI (treated as a categorical variable), no
significant differences in engagement in productive work or job stability are found. A
possible explanation for this finding is that the neurobehavioral effects of mild, moderate,
and severe TBI result in differential impacts on employment outcomes, particularly with
regard to engagement in productive employment and job stability (Gondusky & Reiter,
2008). As a result, Hypothesis 1 was found to be valid and was thus accepted.
Surprisingly, this finding is contradictory with past studies that investigated the

relationship between employment outcomes and TBI severity factors. For instance,
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Draper et al. (2007) used employment status as the main outcome variable, with injury
severity factors being one of the potential predictors in their study. They indicated that
patients with moderate to severe TBI measured using GCS risk long-term unemployment
after the onset of TBI. Based on their findings, they maintained that moderate to severe
TBI is characterized by impaired cognitive functioning and psychiatric symptoms that are
likely to have a negative impact on employment outcomes (Draper et al., 2007).

The study showed that the severity of injury statistically significantly predicted
engagement in productive work and job stability after TBI. When severity of TBI is
measured using GCS (when treated as a continuous variable rather than a categorical
variable), it was found to be a statistically significant predictor of engagement in
productive work and job stability. This finding is consistent with past studies. For
instance, Poca et al. (2012) explored the relationship between GCS score and
employment status after TBI and reported a significant positive relationship between
employment status and GCS score. Another previous study by Bruns and Hauser (2003)
investigated the relationship between return to work and TBI severity factors and
concluded that the severity of TBI is a significant predictor of the return to work.

Past studies have linked TBI severity with symptoms known to have a negative
effect on employment outcomes. For instance, moderate to severe TBI injuries are
characterized by physical conditions, such as numbness, weakness, and persistent
headaches, as well as cognitive symptoms, such as profound confusion, combative
behavior, and agitation, all of which are likely to have a negative effect on employment

outcomes (Jagoda et al., 2008). Nevertheless, it is imperative to note that this study did
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not control for age, prior education, disabilities, or other factors, such as substance abuse,
because such information was not available in the dataset; this is a contributing factor to
the differences between the current study and past research in which severity of TBI is
treated as a categorical variable. Another important issue that was not factored in this
study, but has been factored in past research, is time after discharge. Job stability and
engagement in productive work in the data set were measured from 1 year and 1 month,
respectively, before and after the onset of TBI. In the context of this research, because
preliminary pre-injury and postinjury comparison of engagement in productive work
indicated significant differences, it is expected that a similar relationship could be
replicated in the impact of TBI severity on engagement in employment outcomes. Given
the symptoms of moderate to severe TBI, one would expect that TBI severity would have
a significant impact on employment outcomes. Surprisingly, the findings of this research
contradict these presumptions but affirm that the GCS score is a significant predictor of
engagement in productive work and job stability, which suggests that the TBI patients
within a specific GCS category, such as mild TBI, are likely to have different
employment outcomes depending on the score. However, when they are grouped together
and compared with TBI patients in other groups, such as moderate, there are no
differences in employment outcomes.
Relationship Between Cause of Injury and Employment Outcomes (Engagement in
Productive Work and Job Stability)

The ICD-9-CM E-Code categories were used to group participants by cause of

injury to determine which causes had an impact on engagement in productive work after
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TBI. The categories of the cause of injury comprised vehicle related injuries (vehicle
collisions, bicycle collisions, and railway and air transport accidents), fall related injuries,
violence related injuries(self-inflicted and suicide injury, homicide, and war-related
injury), and other injuries (poisoning, radiation, effects of extreme cold or heat, and
struck against or by others). The findings of the current study indicated a statistically
significant difference in engagement in productive work measured using hours of paid
competitive employment. Specifically, participants with vehicle-related TBI had
significantly lower job engagement in productive work when compared with other causes
of TBI.

A potential explanation for this observation is that the neurobehavioral and
cognitive impacts of the various causes of TBI result in differential impacts on
employment outcome. That is, the sequelae associated with the various causes of TBI
contribute to differences in engagement in productive work. Therefore, Hypothesis 2 was
valid and, thus, accepted.

The findings related to Hypotheses 1 and 2 can be comprehensively interpreted in
light of the behavioral, cognitive, and emotional symptoms likely to have an effect on
employment outcomes of people with TBI. The underlying inference that can be made
based on the findings of this study is that the behavioral, cognitive, and emotional
symptoms associated with the causes and severities of TBI are related to employment
outcomes after TBI (Hoge et al., 2006). As noted earlier, TBI affects an individual’s
feelings and thinking processes, and these are likely to have an effect on their

employability. The issues that people with TBI face can be emotional, behavioral, or
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cognitive. Examples of emotional issues following TBI include difficulties regulating
anxiety and being susceptible to depression (Hoge et al., 2006). Examples of cognitive
issues likely to affect people with TBI include issues with communication, decision-
making, problem solving, memory, and attention. Behavioral issues following TBI can
include difficulties initiating tasks, impulsivity, and trouble establishing and maintaining
appropriate social behavior (Maas et al., 2005). In this study, TBI was characterized in
terms of severity and cause of injury. It was expected that the severity and cause of injury
would have an impact on engagement in productive employment when measured using
hours of paid competitive work; however, it was found that the cause and severity of
injury did not have a significant effect on engagement in productive work. From this
observation, it can be inferred that differences exist with respect to the cognitive,
behavioral, and emotional sequelae after TBI that are likely to lead to differences in
engagement in productive work after TBI(Alderman et al., 2009). In this regard, based on
the findings, it can be suggested that mild, moderate, and severe TBI have different
cognitive, behavioral, and emotional sequelae. Similarly, it can be suggested that vehicle-
related and fall-related TBI have different cognitive, behavioral, and emotional outcomes,
which lead to significant differences in employment outcomes (Alderman et al., 2009).

Past studies on TBI and employment outcomes have not exclusively investigated
the link between cause of injury and employment outcomes; instead, most prior research
explored other factors that predict employment outcomes while controlling the cause of
injury. For instance, Arango-Lasprilla et al. (2007) controlled cause of injury,

employment status during admission, education level, marital status, gender, and age
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while exploring the link between employment outcomes and race and ethnicity. A similar
approach was adopted in other prior studies, including Jagoda et al. (2009), Rutter and
Silberg (2002), and Kirkness and Thompson (2009). Thus, it is difficult to place the
results of this study regarding the relationship between employment outcomes and cause
of TBI in the context of the existing literature. Essentially, past studies have not
considered the cause of TBI as a significant predictor of employment outcomes, resulting
in its treatment mostly as a control variable. In this study, cause of TBI was treated as a
predicting variable rather than a control variable. This difference in the findings of this
study and prior studies can be explained by the fact that vehicle-related and other forms
of injury have different levels of brain damage, resulting in different emotional,
cognitive, and functional symptoms that are likely to have different effects on
engagement in productive work. In addition, the findings of this study could suggest that
vehicle-related TBI are the most severe forms of TBI although this was not investigated
in this research, resulting in reduced engagement in productive work as indicated by the
relationship between severity of TBI and engagement in productive work.

Relationship Between Satisfaction With Life After TBI and Employment Outcomes
(Engagement in Productive Work and Job Stability)

Satisfaction with life was measured using five items, which included the
statements “my life is close to ideal,”my life conditions are excellent,”l am satisfied
with my life,”l have obtained the most important things in life,” and “I would change
nothing if I lived my life over again.” These subscales were summed to constitute the

Satisfaction With Life Scale. The study showed a weak positive relationship between
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satisfaction with life and hours of paid competitive employment per week. From the
multiple regression analysis regarding the predictors of engagement in productive work,
it was established that satisfaction with life statistically significantly predicted
engagement in productive work with a negative coefficient. From the findings of this
study, it can be inferred that the degree to which an individual is satisfied with life after
TBI can be used to predict engagement in productive work and job stability after TBI.

It was expected that satisfaction with life after TBI would be positively related to
engagement in productive work. Satisfaction with life is defined as an individual’s
perceptions of his or her position in life in terms of values, cultural systems, concerns,
goals, and expectations. Prior research established that satisfaction with life depends
significantly on the availability of social contact and support (Gondusky & Reiter, 2008).
With the onset of TBI, relationships tend to fade, and people who have succumbed to TBI
usually have difficulty finding new relationships because of their constrained interactions
with others. In addition, limited mobility hampers the opportunity to make contact with
new people, and that results in a negative impact on satisfaction with life(Rogers & Read,
2007). In the context of this study, satisfaction with life was found to have a negative
coefficient when predicting employment outcomes, implying that life satisfaction reduces
engagement in productive work. In this line of reasoning, the findings reported in this
study could suggest that engagement in productive work after TBI increases satisfaction
with life after TBI. This study’s results indicated that engaging in productive employment
may increase satisfaction with life because productive work affects the factors associated

with increased satisfaction with life, such as opportunities to meet and socialize with new
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people. Engaging in paid competitive employment also increases financial security and
standards of living, which have been linked to satisfaction with life(Alderman et al.,
2009).

Past studies relating to the link between satisfaction with life and employment
outcomes have reported mixed results, with some reporting a relationship, whereas others
report no relationship between the two variables. For instance, Plata et al. (2011) found
no relationship between subjective satisfaction with life and employment status following
TBI. Draper et al. (2009) and Gennarelli et al. (2005) reported a relationship between
satisfaction with life and employment outcomes following TBI. Specifically, the authors
found that TBI normally results in a loss of relationships and that establishing new
relationships is relatively difficult, as there is limited interaction with others (Draper et
al., 2009; Gennarelli et al., 2005). Additionally, limited mobility further hampers the
opportunity to make contact with other people and work effectively (Ruff, 2005).
Employment has been shown to be an important determinant of satisfaction with life, as it
has an impact on other crucial variables, such as opportunities to meet new people and
financial security (Gennarelli et al., 2005). Individuals suffering from TBI (severe to
moderate) are highly likely to be laid off from their jobs (Draper et al., 2009). In addition,
leisure disability is also an outcome of TBI, whereby individuals with severe to moderate
TBI tend to have significantly lower “quality of leisure activities” following their head
injury (Korczak & Timmann, 2007). Because there is no consistency in the literature

regarding the relationship between satisfaction with life and employment outcomes after
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TBI, the findings reported in this study add to the existing literature that indicates that

satisfaction with life can predict the level of engagement in productive work.

It is crucial to recognize the complex relationship between employment outcomes
and satisfaction with life in the sense that it is difficult to determine whether employment
causes higher satisfaction with life or vice versa; that is, people with low life satisfaction
are less likely to be employed. Therefore, it is difficult to ascertain whether low life
satisfaction negatively affects employment outcomes or whether negative employment
outcomes after TBI lead to low life satisfaction.

Relationship Between Participation Activities and Employment Outcomes
(Engagement in Productive Work and Job Stability After TBI)

Participation activities were measured by the extent of involvement in activities,
including out of house activities, productivity activities, social activities, and overall
participation. These subscales were summed to measure the overall extent to which
participants took part in all types of activities. The study suggested a weak positive
relationship between participation activities and hours of paid competitive work per week
after TBI. This relationship is significant, thus implying that taking part in participation
activities results in a slight improvement in the hours of paid competitive work after
injury and contributes to engagement in productive work.

Participation in activities following TBI has the main purpose of ensuring that
people who sustained head injuries are involved in their homes and communities
(Armonda et al., 2006). Consequently, these participation activities try to make sense of

the patient’s daily life as well as the things that they consider important in their own daily
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lives. Participation activities could include home activities, school activities, and being
involved in recreational activities, such as taking a walk or going shopping, or
participation in community related activities such as religious services, watching sports,
watching movies, taking part in sporting activities, and eating out (Armonda et al., 2006).
Participation activities are an instance of a community integration measure, whereby
participation is perceived as involvement in activities that are mainly social, role
functioning, recreational, or related to the household, among others (Gondusky & Reiter,
2008). From this study, it can be inferred that participation activities after TBI are likely
to improve the cognitive, emotional, and physical sequelae associated with the onset of
TBI, thus resulting in an improvement in employment outcomes. An explanation for this
observed relationship is that engaging in participation activities is likely to increase the
chances of engaging in productive employment; that is, people with head injuries who
engage in community participation are more likely to be employed when compared to
those who do not take part in such community activities (Gondusky & Reiter, 2008).
Lewis (2009) found that participation in extensive day treatment programs and
social activities significantly improved employment outcomes, particularly engagement
in productive work. Overall, the findings of the research suggest that participation in
social activities, out of house activities, and productivity activities has an impact on the
employment outcomes following the onset of TBI, with regard to engagement in

productive work.
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Implications

Findings from this research have three broad implications, which include
implications for employers, implications for service providers, and implications for
policy makers. The following subsections discuss in detail the implications of the
findings in this research.

Implications for Employers

The findings of this study provide significant insights for employers who have
employees who have sustained head injuries. First, the preliminary findings suggest that
the onset of TBI has an impact on engagement in productive work and job stability. Thus,
productivity and job stability should be a major concern for employers if their employees
sustain traumatic head injuries. These sequelae have an impact on job stability and hours
of engagement in productive work.

The second crucial implication for employers is that the cause and severity of
injury have an impact on engagement in productive work. In this regard, while employing
people who have sustained head injuries, employers have to consider the cause and
severity of TBI related to productive work and job stability. When a person succumbs to
mild, moderate, or severe head injury, the impact on an employee’s productivity varies
(Walker et al., 2007). Similarly, the cause of injury should also be considered when an
employee has sustained head injuries. It is recommended that employers should use the
cause of injury and severity of injury as a factor for determining the productivity of a

potential employee who has sustained head injuries (Chang et al., 2009).



97

Third, an implication from the findings is that increased levels of satisfaction with
life and participation activities are likely to increase engagement in productive work. To
this end, it is recommended that employers provide avenues at their workplaces that can
help people who have sustained injuries to increase their life satisfaction and participate
in activities. Such avenues could include opportunities to meet and socialize with new
people, placing those with head injuries in work positions that could help them interact
with other people, and placing those with TBI in outdoor work roles. Outdoor and
participation activities have been established to help improve life satisfaction and
participation activities, which have been established to help increase work productivity
(McAllister, 2008; Walker et al., 2007).

Implications for Service Providers

In addition to its implications for employers, the findings of this research also
provide crucial insights that might benefit service providers, particularly TBI
rehabilitation centers. First, the findings suggest engagement in productive employment
is positively related to satisfaction with life. As a result, TBI rehabilitation centers should
not only focus on community integration efforts but also help their participants to secure
meaningful, paid, and competitive employment. In addition, TBI rehabilitation centers
should measure the effectiveness of their rehabilitation initiatives using employment
outcomes. TBI rehabilitation centers should acknowledge that despite the fact that people
with TBI usually want to be engaged in meaningful employment, finding new
employment or resuming previous work could be challenging (Brain Trauma Foundation,

2007). As a result, TBI rehabilitation centers should play a forefront role in helping their



98

participants resume or secure new employment, as employment has been found to be
crucial in improving their well-being in terms of life satisfaction. In an attempt to
improve the employability of their participants, TBI rehabilitation centers should embark
on initiatives that could increase their participants’ life satisfaction as well as increase
their capacity to participate in community and other social activities (Brain Trauma
Foundation, 2007). For instance, social support can be enhanced by providing group
therapy to help promote cognitive, social, and behavioral skills that can boost the
employability of their participants. Group therapy can empower people with TBI, as they
get peer support while working towards becoming re-employed or finding new
employment.
Implications for Policy Makers

The findings of this study can be used to advocate for certain policies to be
adopted to accommodate people with TBI at work places. First, the results suggest that
the severity of injury is not related to engagement in productive work. Thus, employers
must refrain from discriminating against employees with regard to the severity of their
injury. Additionally, policy makers are advised to enact laws and regulations that prevent
employers from discriminating against people who have succumbed to TBI with regard to
how severe their TBI is (Armonda et al., 2006). The findings also suggest that the onset
of TBI is not related to job stability or productivity; as a result, policy makers are advised
to enact laws that secure the employment of an individual in the event that he or she
sustains head injuries, whether mild, moderate, or severe, or whether caused by falls or

vehicle-related accidents.
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Second, the findings of this study suggest that engagement in productive work
improves satisfaction with life and participation in community activities. To this end,
policy makers are advised to adopt laws and regulations that compel employers to
accommodate people who have succumbed to TBI, in the same way as they
accommodate people with other disabilities. Essentially, employers should strive to help
their employees with TBI to have a smooth transition when resuming their community
activities. This will not only help them in improving their life satisfaction but also
improve their productivity (McAllister, 2008).

Recommendations for Future Research

A number of aspects relating to TBI have not been clearly investigated in this
study. First, productive employment and job stability were measured in terms of hours of
paid competitive work per week and number of weeks engaged in paid work for the past
year during pre-injury and postinjury periods. It is evident that engagement in productive
work and job stability depend on several other factors, such as educational level,
disabilities, and substance abuse, which were not controlled in this study. Thus, this study
might not have captured productivity accurately. Accordingly, future research should
investigate productivity and employability beyond just the number of hours that an
individual spends in productive work.

Limitations of the Study

The primary limitation of this study is related to several cases of missing data in

the data set from the TBI Model Systems. As a result, the number of valid cases for each

variable was relatively small. It is imperative to know that it was difficult to come across
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paired variables for a single analysis. For instance, there were very few instances of
paired variables for paid competitive work and satisfaction with life or participation
activities; as a result, such valid paired cases were relatively few. It is likely that the low
frequency of paired variables available for analysis may have affected the significance of
the findings reported in this study. In addition, this study did not focus on the effects of
age, race, and disability on TBI, and these factors affect the relationship between the
onset of TBI and employment outcomes.
Conclusion

My main objective in this study was to determine the relationship between the
onset of TBI and how it affects employment outcomes, especially how TBI affects
engagement in productive work. The results presented in this study have provided crucial
insights regarding the attributes of TBI (severity, cause of injury, satisfaction with life
after TBI, and participation activities after TBI) and how they affect productive
employment, especially with respect to job stability and hours of paid competitive work.
The objectives of this research were met, and the research questions were answered. The
results indicated that there were significant differences in job stability and engagement in
productive work between pre-injury and postinjury, which suggests that TBI has an
impact on job stability. The results of this research also revealed that there were no
statistically significant differences in engagement in productive work between
participants with mild, moderate, or severe TBI. The study revealed significant
differences in engagement in productive work when participants are grouped in

accordance with the cause of injury, which suggests that the cause of injury has an impact
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on engagement in productive work. In addition, from the findings of this study, it can be
inferred that the degree to which an individual is satisfied with life after TBI has an
impact on his or her engagement in productive work. Participation activities, GCS score,
and satisfaction with life were found to be significant predictors of employment
outcomes. The results of this research provided crucial insights for employers, service
providers, and policy makers with respect to how they can approach the issue of TBI and
employment outcomes. For employers, it is crucial to note that TBI sequelae have an
impact on job stability and hours of engagement in productive work; therefore, employers
have to consider the cause and severity of TBI related to productive work and job
stability. In light thereof, employers are encouraged to provide avenues at their
workplaces that can help people who have sustained injuries to increase their life
satisfaction and participate in activities, such as opportunities to meet and socialize with
new people. For TBI service providers, TBI rehabilitation centers should not only focus
on community integration efforts but also help their participants to secure meaningful,
paid, and competitive employment. In addition, based on the findings of this research,
policy makers are advised to enact laws that secure the employment of an individual in
the event that he or she sustains head injuries, whether mild, moderate, or severe, or

whether caused by falls or vehicle-related accidents.
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Appendix A: Further Data Analyses - Correlations and Multiple Regressions
Pre-Injury/Postinjury Comparison of Productive Employment
The table below compares the pre-injury and postinjury employment status of
participants. Notable changes can be observed in with regard to the percentage of
participants in competitive employment before and after TBI, from 96.2% to 87.4%.
Table Al

Participants’ Employment Status before and after TBI

Weeks worked past year Prior TBI % After TBI %

Full Time Student 1 0.18% 3 1.80%
Part Time Student 0 0.00% 1 0.60%
Competitively Employed 542 96.27% 146 87.43%
Taking Care of House or Family 2 0.36% 1 0.60%
Retired: Age-related 1 0.18% 1 0.60%
Unemployed: Looking 10 1.78% 9 5.39%
Retired: Disability 0 0.00% 3 1.80%
Unemployed: Not Looking 6 1.07% 3 1.80%
On Leave From Work: Not receiving 1 0.18% 0 0.00%
pay

Total 563 167

A paired-samples t-test was performed to compare hours of paid competitive
employment per week and weeks worked in competitive employment during pre-injury
and postinjury. For the hours of paid competitive employment per week, there was a
significant difference in pre-injury hours of paid competitive employment per week (M =
35.81, SD = 6.59) and postinjury hours of paid competitive employment (M = 24.56, SD
=10.74); t (499) = 14.329, p = .00. These results suggest that traumatic brain injury has

an effect on the hours of competitive paid work per week.
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For weeks worked in the past year (job stability), there was a significant
difference between pre-injury hours worked in the past year (M = 37.59, SD = 10.74) and
postinjury hours worked per week (M = 39.68, SD =7.72) t (499) = -3.269, p = .001).
These results suggest that TBI has an effect on job stability.

Preliminary Correlations

Severity of TBI (GCS) and engagement in productive work (post injury
hours per week in competitive paid work).The findings suggest an insignificant weak
negative relationship (r = -0.1) between hours of paid competitive employment per week
and the severity of TBI as measured using the Glasgow Coma Scale (p >.05).

Severity of TBI and job stability (post injury worked in the past year). The
results of this study indicate that a weak negative relationship (r = -0.1) exists between
severity of TBI as measured using the GCS and job stability after injury as measured by
the weeks worked in the past year after injury. However, this relationship is not
significant ((p> 0.05).

Satisfaction With Life Scale (SWLS) and engagement in productive work
(hours of paid competitive work per week).The findings of this research indicate a
weak positive relationship (r = 0.05) between satisfaction with life and hours of paid
competitive employment per week. However, it is imperative to note that this correlation
is not significant ((p> 0.05).

Satisfaction With Life Scale and postinjury job stability (weeks worked in
competitive employment in the past year after TBI).The findings suggest that a

moderate positive relationship (r = 0.5) exists between satisfaction with life and job
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stability. This relationship is statistically significant ((p< 0.05), which implies that TBI

patients with high life satisfaction are more likely to have high job stability.
Participation activities and engagement in productive work (hours of
competitive paid employment per week).The results indicated a weak positive
relationship (r = 0.16) between participation activities and hours of paid competitive
work per week after TBI. This relationship is significant, which implies that talking part
in participation activities results in a slight improvement in the hours of paid competitive
work after injury.
Participation Activities and Job Stability
The results reported a moderate positive relationship (r = 0.580) between taking
part in participation activities and job stability. This relationship is significant, which
implies that taking part in participation activities results in a moderate increase in job
stability. Other correlations are shown in the table below.
Table A2

Correlations

Weeks Hours Annual
Worked Worked Earnings
Past Year per Week (Follow Up
(Follow Up  (Follow Up Interview)

Interview) Interview)
Weeks Worked Past Pearson 1 3417 359"
Year (Follow Up Correlation
Interview) Sig. (2-tailed) .000 .000
N 185 168 164
Hours Worked per Pearson 3417 1 485™
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Week (Follow Up Correlation
Interview) Sig. (2-tailed) .000 .000
N 168 190 160
Annual Earnings Pearson .359™ 485" 1
(Follow Up Correlation
Interview) Sig. (2-tailed) .000 .000
N 164 160 168
**_Correlation is significant at the 0.01 level (2-tailed).
Table A3
Correlations
Hours Life is Life Satisfied Gotten Change
Worked per Close Conditions with Important Nothing
Week to are Life Things in if Lived
(Follow Up Ideal Excellent Life Life
Interview) Over
Hours Pearson 1 .021 -.003 -.018 -.009 -.035
Worked per Correlation
Week Sig. (2- .788 .966 815 913 .657
(Follow Up tailed)
Interview) N 190 164 164 164 164 163
Life is Pearson 021 1 .658™ 613" 457 446"
Close to Correlation
Ideal Sig. (2- .788 .000 .000 .000 .000
tailed)
N 164 451 451 451 451 448
Life Pearson -.003 .658™ 1 664 544 458"
Conditions Correlation
are Sig. (2- .966 .000 .000 .000 .000
Excellent tailed)
N 164 451 451 451 451 448
Satisfied Pearson -.018 613" 664 1 5717 507"
with Life Correlation
Sig. (2- 815 .000 .000 .000 .000
tailed)
N 164 451 451 451 451 448
Gotten Pearson -.009 457 544" 5717 1 4707
Important Correlation
Things in Sig. (2- 913 .000 .000 .000 .000
Life tailed)
N 164 451 451 451 451 448
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Change Pearson -.035 446" 458" 507 4707 1
Nothing if Correlation
Lived Life Sig. (2- .657 .000 .000 .000 .000
Over tailed)
N 163 448 448 448 448 448

Note.**. Correlation is significant at the 0.01 level (2-tailed).
Table A3: correlations

Multiple Regressions

Predictors of Engagement in Productive Work After TBI. A multiple
regression was performed to determine the significant factors that can be used in
predicting engagement in productive work, which was the dependent variable whereas
the independent variable set comprised severity of TBI measured using GCS, satisfaction
with life, and participation activities. Regarding the model fit, a multiple regression
coefficient of 0.501 was reported, which indicates a good prediction level. In addition,
there was a good fit between the overall regression model and the data. It is evident that
independent variables in the model can be used to predict the dependent variable (hours
of paid competitive work after TBI with s statistical significance, F (3, 496) = 55.422, p =
.000. The table below shows the estimated model coefficients for the model used in

predicting engagement in productive work as measured using the hours worked per week

after TBI.
Table A4
Coefficients
Model Unstandardized Standard t Sig. 95.0% Confidence
Coefficients ized Interval for B
Coeffici
ents
B Std. Beta Lower Upper
Error Bound Bound
1 (Constant) 13.810 2.044 6.757 .000 9.794 17.826

Severity of TBI as 434 .108 222 4.034 .000 223 .646
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measured by the
Glasgow Coma Scale

Satisfaction with Life ~ -2.907 .254 -2.453 -11.450 .000 -3.406 -2.408
Scale

Sum of participation 2.845 230 2.456 12.370  .000 2.393 3.297
activities

Note. a. Dependent Variable: Hours of Paid Competitive Employment Per Week - Post Injury
Table A5: Regression statistics for predictors of productive employment after TBI

The model used in predicting engagement in productive work from severity of

TBI, satisfaction with life and participation activities is shown by the equation below:
ProdWork = 13.810 + 0.434SevTBI — 2.907SWL + 2.845Part

Whereby ProdWork is engagement in productive work measured using hours of paid

competitive work per week after TBI;

SevTBI is the severity of TBI measured using the GCS;

SWL is satisfaction with life summed from the individual items in the satisfaction with

life scale;

Part is sum of the various participation activities.

Overall, a multiple regression was performed to predict engagement in productive
work from severity of TBI, satisfaction with life and participation activities. All the three
variables statistically significantly predicted engagement in productive work, F (3, 496) =
55.422, p <.05, R?= .251.

Predictors of Job Stability After TBI. A multiple regression was performed to
determine the significant factors that can be used in predicting job stability after TBI,
which was the dependent variable whereas the independent variable set comprised
severity of TBI measured using GCS, satisfaction with life, and participation activities.

Regarding the model fit, a multiple regression coefficient of R = 0.731 was reported,
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which indicates a good prediction level. In addition, there was a good fit between the
overall regression model and the data. It is evident that independent variables in the
model can be used to predict the dependent variable (hours of paid competitive work after
TBI with statistical significance, F (3, 496) = 189.319, p = .000. The table below shows
the estimated model coefficients for the model used in predicting engagement in
productive work as measured using the hours worked per week after TBI.

Table A5

Regression Statistics

Coefficients

Model Unstandardized Standardize t Sig.
Coefficients d
Coefficients
B Std. Error  Beta
1 (Constant) 6.157 1.887 3.263  .001
Severity of TBI as -.245 .099 -.107 -2.460 .014

measured by the
Glasgow Coma Scale

Satisfaction with Life -2.216 234 -1.598 -9.454  .000
Scale

Sum of Participation  2.950 212 2.177 13.896 .000
Activities

a. Dependent Variable: Weeks Worked in Past Year in Competitive Employment - Post Injury

The model used in predicting job stability from severity of TBI, satisfaction with life and
participation activities is shown by the equation below:

JobStab = 6.157 — 2.45 SevThl — 2.216SWL + 2.950Part
Whereby ProdWork is engagement in productive work measured using hours of paid
competitive work per week after TBI,

SevTBl is the severity of TBI measured using the GCS;
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SWL is satisfaction with life summed from the individual items in the satisfaction with
life scale;
Part is sum of the various participation activities.

Overall, a multiple regression was performed to predict job stability from severity
of TBI, satisfaction with life and participation activities. All the three variables
statistically significantly predicted engagement in productive work, F (3, 496) = 189.319,

p =.000, R?= 534,
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