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Abstract.
BACKGROUND: Employment is associated with greater quality of life (QOL) for people with disabilities. Yet, for individuals
with traumatic brain injury (TBI), the benefits of work are not often realized given high rates of unemployment.
OBJECTIVE: This study examined the unique impact of psychosocial variables and employment status (working vs. not
working) on self-reported QOL among adults with TBI.
METHODS: Participants included 116 adults with TBI between the ages of 18-65, recruited through state brain injury
associations in the United States to complete an anonymous online survey. Hierarchical regression analysis was used to
examine the incremental impact of psychosocial variables (sense of community, social support, social network, and problem-
solving confidence) and employment status on QOL controlling for age and symptom severity.
RESULTS: In the final model, employment status, informal and formal support network ties, problem-solving confidence,
sense of community, and emotional support explained 59% of the variance in QOL, which is considered a large effect size.
Employment status uniquely explained 5% of the variance in QOL.
CONCLUSIONS: Findings support the positive benefits of work for adults with TBI. Rehabilitation services that emphasize
vocational considerations and employment supports are needed to impact work status and ultimately QOL for individuals
with TBI.
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1. Introduction

Improving quality of life (QOL) and overall
well-being is often considered the primary goal of
rehabilitation services (Chan et al., 2009; Heinemann
& Mallinson, 2010). Individuals with traumatic brain
injury (TBI) exhibit lower QOL on subjective (Brown
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& Vandergoot, 1998; Dijkers, 2004) and objective
(Pagulayan et al., 2006) indicators. Thus, efforts
to identify and address malleable factors impacting
QOL for this population are critical. Employment
post-injury is a key element in life satisfaction and
QOL (Corrigan et al., 2001; Jacobson et al., 2010;
Steadman-Pare et al., 2001; Verdugo et al., 2019),
yet most adults with moderate to severe TBI do not
return to work (Corrigan et al., 2014; Grauwmeijer
et al., 2012; Temkin et al., 2009; van Velzen et al.,
2009). In addition to the positive benefits of working,
psychosocial variables, such as social support, social
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network, problem solving confidence, and sense of
community, appear to be associated with QOL (e.g.,
Ditchman et al., 2017; Steadman-Pare et al., 2001;
Tomberg et al., 2005). However, studies examining
correlates and predictors of QOL for people with TBI
often fail to examine psychosocial variables in tan-
dem with employment to understand their collective
and unique impact on QOL. To address this gap, the
purpose of this study was to investigate the incremen-
tal influence of a set of psychosocial variables and
employment status on perceived QOL in a sample of
adults with TBI.

TBI is among the most common type of acquired
brain injury and cause of disability in adults (CDC,
2019; Roger et al., 2012). In the United States, there
were approximately 2.8 million TBI-related emer-
gency department visits, hospitalizations and deaths
in 2013 alone (Taylor et al., 2017). TBI occurs when
there is a disruption in the normal function of the
brain caused by a bump, blow, or jolt to the head,
or by a penetrating head injury (Centers for Disease
Control and Prevention [CDC], 2020). The severity of
TBI can range from mild to severe, with most TBIs
categorized as mild (CDC, 2003). Severity is often
determined by criteria including loss of conscious-
ness, duration of post-traumatic amnesia, alterations
of consciousness, and/or structural imaging (O’Neil
et al., 2013). TBI can lead to impairments in cognitive
functioning (e.g., changes in thinking or memory),
movement and sensation (e.g., vision or hearing), as
well as emotional and personality changes. These
changes can affect a person’s ability to function in
daily life. It is estimated that around 3.2 million peo-
ple in the United States are living with a TBI-related
disability (Zaloshnja et al. 2008). People with moder-
ate to severe TBI are particularly at risk for a variety
of long-term health issues that can affect their QOL
(Juengst et al., 2015).

QOL is conceptualized in myriad ways and has
been measured with a variety of indicators in the
existing literature (Dijkers, 2004; Tulsky & Kisala,
2019). Objective measures, such as socioeconomic
and health-related status, provide critical informa-
tion but often fail to fully capture all contributing
factors. An arguably better and increasingly popular
approach is to use subjective reports from the individ-
ual directly (Michener, 2011). Self-ratings of one’s
life satisfaction or subjective well-being promote a
patient-centered approach by allowing the individual
to assess their own QOL. For this reason, subjective
evaluations are arguably more valuable than an objec-
tive indicator determined by a provider or researcher.

Moreover, self-report of QOL by individuals with dis-
abilities does not align with what might be expected
by others (Albrecht & Devlieger, 1999; Koch, 2000).

Work is an important contributing factor to QOL,
and employment has long been associated with psy-
chological health and well-being (Blustein, 2008;
Spector, 2005). Work provides material and finan-
cial resources necessary for everyday life; however,
work is more than just a means towards financial
stability. Employment also offers a sense of agency
and is central to our lives (Strauser, 2014). Unfortu-
nately, individuals with TBI experience lower rates of
employment. In fact, individuals with TBI have a five-
fold increased risk of unemployment compared to
control groups at one-year post-injury (Doctor et al.,
2005). This trend is likely to be further exacerbated
with the COVID-19 pandemic, which has dispropor-
tionately impacted the employment of people with
disabilities (Bureau of Labor Statistics, 2020). Unem-
ployment is a significant threat to self-determination
and well-being, and it is well established that indi-
viduals with TBI who return to work report higher
QOL (Corrigan et al., 2001; Materne et al., 2018).
Moreover, individuals with brain injury who never
return to work experience significantly greater injury
severity and neuropsychological difficulties (Andelic
et al., 2012; Fraser et al., 2006), which may have
cascading effects on their lives. In a study of pro-
longed unemployment, Franulic et al. (2004) studied
levels of depression and anxiety in persons with brain
injury over a ten-year span. Differences in depres-
sion and anxiety were not significant at two years
post-injury, but unemployed individuals experienced
significantly more depression and anxiety at ten years
post-injury. Although research suggests employment
status is associated with QOL and may buffer against
psychological distress (e.g., Verdugo et al., 2019), the
strength of the association between employment and
subjective QOL, while considering the effect of other
salient variables, is not well understood.

There are a number of psychosocial variables cor-
related with QOL discussed in the literature and
relevant in the context of brain injury. Support net-
works, the systems of relationships that surround an
individual, are associated with greater QOL, both
in terms of network size (Becker, 1998; Chan &
Lee, 2009; Lim & Zebrack, 2006) and the qual-
ity of social support (Tomberg et al., 2005; Webb
et al., 1995). These relationships may be formal (e.g.,
social workers, physicians, psychologists) or infor-
mal (e.g., family and friends; Lim & Zebrack, 2006).
Social support is often derived from these networks.
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Perceived social support refers to the extent to which
one feels cared for and supported. Different types
of social support exist, including emotional (expres-
sions of empathy, care, and esteem) and instrumental
(tangible or informational) support (Cohen & Wills,
1985; Semmer et al., 2008). Social support is a con-
sistent predictor of QOL for individuals with brain
injury (e.g., Ditchman et al., 2017; Seidl et al.,
2015; Webb et al., 1995), and individuals with brain
injury report less satisfaction with their social support
(Tomberg et al., 2005).

Related to social network and supports, the experi-
ence of community is also an important factor. Sense
of community refers to one’s feelings of belong-
ing and influence in a specific community or group
(McMillan & Chavis, 1986). Sense of community
and belonging is associated with greater life satis-
faction among people with brain injury (Heubner
et al., 2003). Moreover, there is evidence that belong-
ing mediates the relationship between brain injury
severity and depression outcomes after recovery (Bay
et al., 2002). Navigating social and community rela-
tionships also involves interpersonal factors, such
as problem solving. Problem solving confidence,
or self-appraisal of one’s problem solving capa-
bilities, constitutes an important consideration for
people with TBI who can experience problem solv-
ing deficits (Cicerone et al., 2000; Rath et al., 2003).
Tsaosides et al. (2009) found that confidence in one’s
ability to complete daily tasks, make decisions, and
handle stress, accounted for 16% of the variance in
QOL among adults with brain injury. Taken together,
the impact of employment and these psychosocial
variables should be considered when examining QOL
in the TBI population.

1.1. Study purpose

Employment is often considered an important
rehabilitation outcome; however, more research is
needed to demonstrate the extent to which employ-
ment is associated with greater QOL for people with
TBI over and above other psychosocial correlates,
such as social networks and support, problem-solving
confidence, and sense of community. The purpose
of this study was to examine the impact of current
employment status (working vs. not working) on
the self-reported QOL of adults with TBI, over and
above the impact of psychosocial and control vari-
ables. We hypothesized that even after controlling
for the effects of severity of current symptoms and
age, employment status and psychosocial variables

related to sense of community, social networks and
support, and problem-solving confidence would be
uniquely and collectively associated with subjective
QOL for working-age adults with TBI.

2. Method

2.1. Participants and procedures

Participants included 116 adults with self-reported
TBI who were recruited through brain injury associ-
ations across the U.S. to participate in an anonymous
survey study. To be eligible for the study, participants
had to be: (a) between the ages of 18 and 65; (b)
diagnosed with a brain injury no less than six months
previously; and (c) currently residing in the commu-
nity. The research team reached out to the Brain Injury
Association of America (BIAA) as well as individ-
ual state brain injury associations and alliances for
support in study recruitment. Depending on the state
organization preference, the study opportunity was
disseminated through emails to membership listservs
and/or posted on brain injury organization websites.
The online survey was set up through Qualtrics survey
software. Institutional Review Board (IRB) approval
was obtained prior to the start of the study. Of the
164 questionnaires that were returned by respon-
dents under 65 years old, 27 cases were excluded for
not reporting QOL (the dependent variable) and/or
work status. Missing values analysis found that data
were missing completely at random (Little’s MCAR
Test: χ2(58, N = 164) = 49.96, p = 0.765). An addi-
tional 20 cases were removed for indicating “retired”
or “student” to enhance the interpretability of the
“work status” variable. Mean substitution was used
for continuous psychosocial predictor variables for
individuals missing no more than 3 predictor vari-
ables (n = 6 cases).

Participant characteristics are summarized in
Table 1. Participants ranged in age from 21 to 64 years
old (M = 46.5, SD = 11.0; Mdn = 46.0). More than half
of the participants were female (59.5%), and the vast
majority of the sample described themselves as White
(87.1%). Nearly all (95.7%) of the participants had
some post-secondary education, yet most (62.9%) of
the participants reported being unemployed. Of the 43
participants who were employed, over half (55.8%)
reported working full-time. The average household
income of participants was $47,717. When asked
about relationship status, just under half of the partici-
pants reported having a partner (43.1%). The majority
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Table 1
Participant characteristics (N = 116)

N (%) M (SD)

Age 46.5 (11.1)
Gender

Male 44 (37.9)
Female 69 (59.5)
Missing 3 (2.6)

Racea

White 101 (87.1)
Hispanic/Latinx 7 (6.0)
Native American 9 (7.8)
Other 4 (3.4)

Relationship Status
Single 64 (62.0)
Partnered or married 50 (43.1)
Missing 2 (1.7)

Employment Status
Employed full-time 24 (20.7)
Employed part-time 19 (16.4)
Not employed 73 (62.9)

Annual household income $47,717
($43,881)

Level of Education
Secondary education or less 5 (4.3)
Some college education 33 (28.4)
College graduate 44 (37.9)
Graduate or advanced degree 34 (29.3)

Cause of brain injurya

Motor vehicle accident 79 (68.1)
Fall 24 (20.7)
Assault 19 (16.4)
Other 35 (30.2)

Severity of injury (self-report)
Mild 15 (12.9)
Moderate 47 (40.5)
Severe 53 (45.7)
Missing 1 (0.9)

Years since injury 14.2 (12.0)
aParticipants could select more than one answer.

of participants reported a TBI caused by motor vehi-
cle accident (68.1%), followed by fall (20.7%) and
assault (16.4%). Most participants self-reported their
injuries as severe (45.7%) or moderate (40.5%) and
reported an average time since injury of 14.2 years
(Mdn = 11.2). The majority (82.8%) reported expe-
riencing post-traumatic amnesia, with 44 (37.9%)
indicating it lasted more than 7 days.

2.2. Study measures and variables

2.2.1. Quality of life (DV)
The QOL measure was a single-item global QOL

question: “How would you rate your overall quality
of life?”. Participants answered from (1) very poor to
(5) very good. Previous research has used this item
to capture subjective beliefs of QOL (Das-Gupta &
Turner-Stokes, 2002; Gill & Feinstein, 1994). In this

sample, the mean rating on the QOL scale was 3.36
(SD = 1.02).

2.2.2. Symptom severity
The short version of the Problem Checklist (PCL;

Kayet al., 1995) was used as an indicator of physi-
cal and cognitive symptoms related to brain injury.
The Physical/Dependency (7 items) and the Cogni-
tive (9 items) subscales were combined for a total
symptom severity index. The PCL was adapted from
the Head Injury Family Interview and is an inventory
of common symptoms following a brain injury. One
item from the physical/dependency subscale (“need-
ing supervision”) was removed from the scale before
data collection began as it did not appear to be a
specific symptom. Each item was rated on a 7-point
Likert-type scale, ranging from not present (0) to
very much (6) to indicate symptom endorsement and
the extent to which it was experienced as a prob-
lem in the respondent’s daily functioning. The PCL
has been used with individuals with brain injury
previously (Trahan, Pépin, & Hopps, 2006). It has
shown adequate sensitivity in detecting differences
between individuals with a brain injury and those
without (Paniak et al., 1999). Internal consistency of
the composite scale was supported in this study, with
Cronbach’s alpha of 0.94.

2.2.3. Social support
Perceived social support was measured using the

National Institute of Health (NIH) Social Relation-
ship Scales (Cyranowski et al., 2013), specifically
the emotional support and instrumental support sub-
scales were used in this study. The 8-item emotional
support scale measures perceived availability of emo-
tional support (e.g., “I have someone I trust to talk
with about my problems.”). The 8-item instrumen-
tal support scale measures perceived availability of
support for help with daily activities, such as house-
keeping, transportation, and errands (e.g., “I have
someone to pick up medicine for me if I need it.”).
Items were rated from never (1) to always (5). Factor
analysis has supported the multidimensional nature
of the scale (Cyranowski et al., 2013). Internal con-
sistency estimates for the emotional and instrumental
scales in this study were 0.97 and 0.96, respectively.

2.2.4. Sense of community
The Sense of Community Index-2 (SCI-2; Chavis

et al., 2008), based on McMillan and Chavis’ (1986)
four-dimensional theory of sense of community, was
used to measure sense of community. The SCI-2 is a
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24-item scale with item ratings ranging from 1 (not
at all) to 4 (completely). In this study, participants
were asked to reflect on their town. The overall score
on the SCI-2 was used as the measure for this study.
The SCI-2 consists of items on four subscales related
to feelings of community membership (e.g., “I can
trust people in this community”), reinforcement of
needs (e.g., “This community has been successful
in getting the needs of its members met”), influence
(e.g., “This community has good leaders”) and
shared emotional connection with other community
members (e.g., “I am with other community members
a lot and enjoy being with them”). The SCI-2 has
been widely used, including with individuals with
brain injury (Ditchman et al., 2017). In this study,
internal consistency was supported with Cronbach’s
alpha of 0.95 for the total score.

2.2.5. Problem-solving confidence
Self-appraised problem-solving abilities were

measured using the problem-solving confidence
(PSC) subscale from the Problem Solving Inventory
(PSI) (Heppner & Peterson, 1982). This 11-item sub-
scale measures one’s confidence in problem-solving
skills, such as “When faced with a novel situation,
I have confidence that I can handle problems that
may arise.” Factor loadings for the items on the PSC
subscale have ranged from 0.42 to 0.75 (Heppner &
Peterson, 1982) and it has been used with individ-
uals with brain injury (e.g., Batchos et al., 2018).
For the present study sample, Cronbach’s alpha
was 0.92.

2.2.6. Social network
The Social Network Measure (Lim & Zebrack,

2006; Zebrack & Chesler, 2000) was used to mea-
sure an individual’s access to social network roles.
This measure has two subscales: informal and for-
mal sources of support. The 7-item informal sources
of support subscale measures target relationships
including: spouse/partners, friends, parents, chil-
dren, in-laws, neighbors, and siblings. The 9-item
formal sources of support subscale examines relation-
ships such as social workers, employers, co-workers,
physicians, other brain injury survivors, religious
leaders, nurses, psychologists, and brain injury sup-
port groups. Participants responded with “yes” or
“no” to indicate if they had that specific source of sup-
port currently in their life. All currently present roles
were summed to indicate the total number of informal
and formal roles present. The Social Network Mea-

sure was created specifically for use with individuals
with disability (Lim & Zebrack, 2006; Zebrack,
2000; Zebrack & Chesler, 2000). This measure has
been used previously to demonstrate the association
between social network size and QOL variables (Lim
& Zebrack, 2006). In this study, participants identi-
fied on average 5.84 (SD = 2.40) out of 0 to 9 possible
formal support network roles and 4.98 (SD = 1.68)
out of 0 to 7 possible informal support network
roles.

2.3. Data analysis

Hierarchical linear regression analysis is a form
of multiple regression that examines the incremen-
tal amount of variance explained by predictor sets
entered as separate steps or blocks. This approach is
used to statistically control for certain variables to
examine if adding variables significantly improves
the model’s ability to predict the dependent variable.
In this study, hierarchical linear regression was used
to examine the incremental impact of work status on
QOL after controlling for severity of symptoms, age,
and psychosocial variables. The change in R2 (�R2)
was examined as a measure of each predictor set’s
contribution. Three blocks were entered to address
the research question. In the first block, symptom
severity and age were entered as control variables.
In the second block, psychosocial variables (sense of
community, emotional social support, instrumental
social support, informal social network, formal social
network, problem solving confidence) were entered.
In the final model, work status (employed = 1, not
employed = 0) was entered. This order of blocks was
used to facilitate an understanding of the unique
contribution of work status over and above related
psychosocial variables on QOL. Significance tests
for the regression coefficients for each predictor vari-
able were assessed at each step and at the final model
to assess unique relationships to the dependent vari-
able (QOL). A priori power analysis was conducted
using G∗Power (Faul et al., 2009) and estimated that
to achieve a power level of 0.80 with an alpha level
of 0.05, and 9 predictors in multiple regression, the
required sample size to detect a medium effect size of
f2 = 0.15 was 114 (actual sample size = 116). Prior to
the analysis, zero-order correlations were examined
for correlations of 0.70 or larger and Variance Infla-
tion Factors (VIF) were examined for scores of 10 or
greater (Belsey et al., 1980). VIF scores in this study
did not exceed 1.8 suggesting multicollinearity was
not a concern.
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Table 2
Study variable correlations, means, and standard deviations (N = 116)

Variables M (SD) 1 2 3 4 5 6 7 8 9 10

1. QOL 3.36 (1.01) –
2. Severity 3.97 (1.13) –0.422∗∗∗ –
3. Age 46.50 (11.06) –0.265∗∗ 0.247∗∗ –
4. PSC 3.37 (0.81) 0.476∗∗∗ –0.590∗∗∗ –0.198∗ –
5. Informal SN 4.98 (1.68) 0.207∗ –0.037 –0.106 –0.051 –
6. Formal SN 5.84 (2.40) –0.043 –0.105 0.078 0.066 0.368∗∗∗ –
7. SOC 1.94 (0.60) 0.433∗∗∗ –0.209∗ –0.085 0.273∗∗ 0.093 0.176 –
8. Instrumental SS 3.31 (1.20) 0.352∗∗∗ –0.202∗ –0.263∗∗ 0.273∗∗ 0.221∗ 0.033 0.270∗∗ –
9. Emotional SS 3.57 (1.11) 0.573∗∗∗ –0.190∗ –0.206∗ 0.324∗∗∗ 0.161 –0.064 0.326∗∗∗ 0.514∗∗∗ –
10.Work status 0.37 (0.49) 0.360∗∗∗ –0.277∗∗ –0.343∗∗∗ 0.104 0.178 0.289∗∗ 0.101 0.117 0.171 –

Note. Severity = symptom severity; PSC = problem-solving confidence; SN = social network; SOC = sense of community; SS = social support;
work status = employed (1) vs. not employed (0). ∗p < 0.05; ∗∗ p < 0.01; ∗∗∗ p < 0.001.

Table 3
Hierarchical regression model for quality of life (N = 116)

At entry into model Final model

Variable R2 �R2 B SE � B SE �

Step 1 0.21∗∗∗
Symptom severity –0.34 0.08 –0.38∗∗∗ –0.11 0.07 –0.12
Age –0.02 0.01 –0.18∗ 0.00 0.01 0.02

Step 2 0.53∗∗∗ 0.33∗∗∗
Sense of community 0.40 0.12 0.24∗∗ 0.42 0.12 0.25∗∗
Instrumental social support –0.04 0.07 –0.05 –0.02 0.06 –0.03
Emotional social support 0.33 0.08 0.36∗∗∗ 0.29 0.07 0.32∗∗∗
Formal social network –0.07 0.03 –0.16∗ –0.10 0.03 –0.24∗∗
Informal social network 0.12 0.05 0.19∗ 0.12 0.04 0.19∗∗
Problem-solving confidence 0.25 0.11 0.20∗ 0.31 0.10 0.25∗∗

Step 3 0.59∗∗ 0.05∗∗
Work status (1 = employed) 0.57 0.15 0.27∗∗∗

Note. F (9, 106) = 16.71, p < 0.001 for the full model; F (2, 113) = 14.62, p < 0.001, for Step 1; �F (6, 107) = 12.54, p < 0.001 for Step 2; �F
(1, 106) = 13.6, p < 0.001 for Step 3. ∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001.

3. Results

3.1. Descriptive and correlation analyses

Means, standard deviations and correlations of
the study variables are presented in Table 2. On
average, participants reported moderately positive
levels on the 5-point QOL scale (M = 3.36, SD = 1.02,
range 1 to 4). QOL was significantly correlated
with almost all study variables, with the excep-
tion of formal support networks. Moderate to high
correlations were found between QOL and symp-
tom severity (r = –0.42, p < 0.001), problem solving
confidence (r = 0.48, p < 0.001), sense of commu-
nity (r = 0.43, p < 0.001), instrumental social support
(r = 0.35, p < 0.001) and emotional social support
(r = 0.57, p < 0.001). Work status was also signif-
icantly correlated with QOL (r = 0.36, p < 0.001),
symptom severity (r = –0.23, p < 0.01), age (r =
–0.34, p < 0.001), and formal support networks (r =
0.29, p < 0.01).

3.2. Primary analysis

To address the research question, a hierarchical
regression analysis was used with three sets of predic-
tors included in the regression equation: (a) age and
symptom severity; (b) psychosocial variables includ-
ing sense of community, instrumental social support,
emotional social support, formal social networks,
informal social networks, and problem-solving con-
fidence; and (c) work status. Results of the analysis
are summarized in Table 3 and include unstandard-
ized regression coefficients (B), standard errors (SE),
and standardized coefficients (�), as well as values
of change in R2 (�R2) for the predictor variables at
each step and in the final model.

The first step of the regression analysis con-
sisted of age and symptom severity, which accounted
for a significant amount of variance in QOL,
R2 = 0.21, F (2, 113) = 14.62, p < 0.001. Specifi-
cally, symptom severity was negatively associated
with QOL such that greater symptom severity was



N. Ditchman et al. / Employment and QOL 7

associated with poorer reported QOL (� = –0.38,
t (113) = –4.38, p < 0.001), as was also the case for
younger age (� = –0.17, t (113) = –1.98, p = 0.05).
Psychosocial variables were entered next and
accounted for significant variance in QOL as well,
R2 = 0.53, �R = 0.33, F (8, 107) = 15.30, p < 0.001.
Further examination of the standardized partial
regression coefficients showed that sense of commu-
nity (� = 0.24, t (107) = 3.25, p = 0.002), emotional
social support (� = 0.39, t (107) = 4.42 p < 0.001),
informal social networks (� = 0.19, t (107) = 2.56,
p = 0.012) and problem solving confidence (� =
0.20, t (107) = 2.34, p = 0.021) contributed signifi-
cantly to the variance in QOL, such that increased
presence of these psychosocial variables were asso-
ciated with greater QOL. Formal social network was
inversely associated with QOL at this step (� = –0.16,
t (107) = –2.11, p = 0.037). In the final step of the
model, work status was entered, which accounted
for a significant increase in the variance of QOL
explained, �R2 = 0.05, F (1, 106) = 13.60, p < 0.001.
Work status contributed significantly to QOL such
that employment was associated with greater QOL
(� = 0.27, t (106) = 3.69, p < 0.001). In the final
model, symptom severity (� = –0.12, t (106) = –1.43,
p = 0.138) and age (� = 0.02, t (106) = 0.33, p = 0.742)
were no longer significant predictors.

Overall the full model explained 59% of the vari-
ance of QOL, R2 = 0.59, F (9, 106) = 16.71, p < 0.001.
This is considered a large effect size within behavioral
science as outlined by Cohen (1988; 1992). After con-
trolling for demographics, severity, and psychosocial
variables, work status (� = 0.27, p < 0.001) was the
second strongest predictor of QOL after emotional
social support (� = 0.32, p < 0.001). These results
indicate that participants who are employed reported
greater QOL even after controlling for psychosocial
correlates.

4. Discussion

This study highlights psychosocial factors that
are associated with self-reported QOL for adults
with TBI and provides support for the unique pos-
itive benefits associated with employment. Results
revealed 59% of the variance in self-reported QOL
was explained by the variable set. Findings under-
score the importance of employment’s association
with QOL even after controlling for related vari-
ables. Employment status significantly contributed
to unique variance in QOL, even after demographic,

disability, and psychosocial variables were included
in the model. Although it accounted for a relatively
small (5%) portion of the variance, employment sta-
tus was the second strongest predictor in the model,
demonstrating that employment is indeed associated
with QOL. This supports findings from previous stud-
ies documenting the positive relationship between
employment and QOL (Corrigan et al., 2001; Materne
et al., 2018; O’Neill et al., 1998; Steadman-Pare et al.,
2001). Findings from this study extend this previous
work by parsing out employment’s unique contri-
bution over and above other considerations such as
social support, network, and community. Our find-
ings suggest that employment services and supports
may be particularly beneficial for promoting QOL,
and the role of vocational rehabilitation providers is
essential. Previous research supports that individu-
als who receive vocational interventions are more
likely to return to work following injury than non-
intervention groups (Kendall et al., 2006; Trexler &
Parrott, 2016). Additionally, individuals with brain
injury who participate in vocational rehabilitation ser-
vices may have other gains related to employment,
such as greater and more sustained daily productivity
(Niemeier et al., 2010). Although there is evidence
to support the benefits of vocational rehabilitation
programs to support return-to-work following TBI
(see Tyerman, 2012, for a review), vocational reha-
bilitation services are not always available to people
recovering from TBI, and data on their effectiveness
are still quite limited (Saltychev et al., 2013). This is
particularly critical for those with more severe TBI,
as injury severity has been associated with lower rates
of return-to-work (Temkin et al., 2009).

Another notable finding of this study is that symp-
tom severity was no longer a significant predictor of
QOL when employment was added to the model. This
suggests that severity of cognitive and physical symp-
toms is not as effective in predicting QOL. The utility
of focusing on severity to predict or improve QOL
misses the larger picture of rehabilitation for peo-
ple with TBI. Previous research suggests that injury
severity is negatively correlated with employment
status, such that individuals with severe symptoms
are less likely to be employed (Andelic et al., 2012;
Jourdan et al., 2013). The current study’s findings
build upon this to show that the relationship between
employment and symptom severity is more complex.
One possible explanation may be that employment
mediates the relationship between symptoms and
QOL. Employment may also increase QOL such
that symptom severity is no longer impacting QOL
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as strongly. Employment, then, is a unique compo-
nent that may help to reduce symptoms and their
impact over time. This finding is also consistent with
other research. For instance, a study by Pierce and
Hanks (2006) found that social integration and par-
ticipation were the only variables to uniquely predict
life satisfaction scores among adults with TBI, even
after including disability variables related to body
functions and structures. In line with this, our find-
ings suggest that providers of rehabilitation services
may find vocational rehabilitation interventions more
effective than strategies relying solely on addressing
cognitive and physical symptoms.

Our study findings also highlight important psy-
chosocial variables that contribute to QOL. Specif-
ically, sense of community, emotional support,
network ties, and problem-solving confidence were
found to be independent predictors in the final model.
These findings align with previous research that has
demonstrated their association with subjective indi-
cators of QOL (Ditchman et al., 2017; Tsaousides
et al., 2009). While the main intent of this study was
to examine the unique contribution of work status
on QOL, the importance of these psychosocial con-
structs should not be minimized. Emotional social
support was the strongest independent predictor in
the model, and the relationship between employment
status and emotional social support, particularly as
they support QOL, warrants further study. Individ-
uals with brain injury benefit from holistic support
to better their QOL. Social relationships, as well as
problem-solving confidence and a sense of belong-
ing, ultimately strengthen overall life satisfaction.
Moreover, many of these constructs are indeed asso-
ciated with employment status. Interestingly, formal
network ties were inversely associated with QOL in
the final model, such that participants with a greater
number of formal network ties reported lower QOL
when accounting for employment status and the other
variables in the model. As formal network ties were
characterized by connection to various providers and
injury support groups, this may suggest that informal
network ties are more critical for greater self-reported
QOL. An important consideration in the context of
work is the informal support relationships that may
exist with co-workers. Relationships with both work
peers and supervisors have been shown to contribute
to perceived organizational support (Shancock et al.,
2012), which may enhance QOL for employees.

Finally, an important consideration when interpret-
ing the study findings is that the majority of the
participants were White, female, and with higher

education levels than what is typical for the TBI popu-
lation. The lack of diversity in regard to race/ethnicity
is an important limitation, especially given the
well-documented health disparities for minority indi-
viduals with TBI (Arango-Lisprilla et al., 2010),
including greater rates of TBI (Langlois et al.,
2006) and worse community integration outcomes
after injury (Rosenthal et al., 1996). It is unknown
if White individuals are more connected to brain
injury associations, which may have resulted in the
skewed sample. Although this somewhat homoge-
nous sample limits the generalizability of the results,
it also presents an opportunity for reflecting on a
few points. First, although the vast majority of the
sample reported at least some college education,
less than 40% were working at the time of the
study—consistent with rates reported in a systematic
review by van Velzen et al. (2009). Although there
is some evidence that educational level is predictive
of work outcomes (Saltychev et al., 2013), our find-
ings underscore the significant impact of TBI on work
status, even for those with higher education. Second,
it is important to note that women are historically
underrepresented and at times excluded from many
TBI-related studies. When women are included, they
typically make up only a small proportion of study
participants (National Institute of Neurological Dis-
orders and Stroke, 2017). This study is unique in that
it includes a majority of women. Finally, the sam-
ple also is notable in that the average time since
injury was over 14 years. While many TBI studies
follow participants immediately after injury or for
up to a few years, this study focused on individuals
connected to brain injury organizations. These par-
ticipants are in the community and may no longer be
receiving rehabilitation resources that are commonly
provided by hospital systems or other rehabilitation
and adjustment to disability programs following TBI.
The benefits of work and access to vocational reha-
bilitation services may be particularly important for
this group.

4.1. Implications and practice and research

The findings from this study indicate that employ-
ment, in addition to psychosocial variables, offer
a unique contribution to overall QOL in adults
with brain injury. This means that effective voca-
tional rehabilitation services are critical to ensuring
that persons with brain injury achieve higher QOL.
For people with disabilities, including those with
brain injury, there are several barriers to employ-
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ment, such as transportation (Rosenbloom, 2007);
discrimination in the workplace (Shier et al., 2009);
and employer concerns such as cost, legal liability,
and lack of knowledge of accommodations (Kaye
et al., 2011). Strategies to overcome these barriers
have been aimed at the system itself (via legislative
work, such as the Americans with Disabilities Act),
employers, and/or consumers. Employers may assist
individuals with TBI by offering gradual return to
work options or workplace modifications (Gourdeau
et al., 2018) and by dismantling workplace discrim-
ination that individuals face (Stergiou-Kita et al.,
2017).

In the United States, the state-federal vocational
rehabilitation system is the oldest and most success-
ful public program for supporting the employment
of individuals with disabilities, including those with
brain injury (Ditchman et al., 2021). This program
serves approximately one million individuals per year
and plays a large role in helping people with dis-
abilities reach their employment goals (Martin et al.,
2010; U.S. Department of Education, 2018). Ser-
vices are guided by consumer choice and designed
to maximize employability, independence, and com-
munity (and workplace) participation of people with
disabilities by helping them prepare for, secure, main-
tain, or regain employment. The employment rates
of people with disabilities after receiving these ser-
vices are found to be around 55% to 60% (Dutta
et al., 2008; Rosenthal et al., 2006; U.S. Department
of Education, 2016). Specific vocational rehabilita-
tion services that have the strongest positive impact
on employment outcomes for individuals with brain
injury served in this program include on-the-job
training, job placement, job search assistance, and on-
the-job support (Ahonie et al., 2020; Catalano et al.,
2006). However, disparities in outcomes have been
observed, and research suggests that while these ser-
vices are beneficial, individuals with brain injury who
are of ethnic/racial minority status and those with
work disincentives (e.g., receiving disability benefits)
are less likely to obtain employment (e.g.., Cardoso
et al., 2007; Catalano et al., 2006). Differences in
the effectiveness of these services have also been
documented across sex, revealing that women with
TBI were less likely to be successfully employed
through state vocational rehabilitation services than
men despite similar injury and demographic charac-
teristics (Bounds et al., 2003).

There are a number of evidence-based strategies
to support employment and return to work for indi-
viduals with disabilities, including those with brain

injury. For example, motivational interviewing is an
empirically supported, client-centered approach that
can be effective to promote client motivation, address
barriers to change, and improve the therapeutic rela-
tionship (Chan et al., 2016; Lundahl et al., 2010).
It can be used for addressing motivational issues
related to employment (Wagner & McMahon, 2004),
and may be a useful strategy for facilitating accep-
tance of goals, building the working alliance, and
promoting engagement in employment services for
individuals with brain injury (Medley & Powell,
2010). Supported employment, or ongoing support
services, such as job coaching, also have a strong
research base for promoting employment outcomes
of people with disabilities (Campbell et al., 2011),
and supported employment can be a cost-effective
and beneficial approach for adults with brain injury
(Caplan et al., 2015; Targett & Wehman, 2010;
Wehman et al., 2003). For more information on these
practices, a training toolkit for vocational rehabili-
tation service providers on evidence-based practices
has been developed by the Rehabilitation Research
and Training Center on Evidence-Based Practices
in Vocational Rehabilitation (RRTC-EBP-VR, 2016)
and is available online. Although there are a number
of models for brain injury vocational rehabilitation,
there is a paucity of high-quality research to evalu-
ate effectiveness (Tyerman, 2012). Recognizing that
service needs likely change over time, more research
is needed to understand which vocational services
and interventions are most effective, for whom and at
what stages post-injury.

Finally, it is important to recognize that problem-
solving confidence, social support, sense of commu-
nity, and network ties may be enhanced by work. In
the workplace, problems frequently arise; engaging in
work may increase an individual’s problem-solving
confidence as she or he is required to address work-
place concerns. Emotional support may increase in
the workplace as co-workers, supervisors, and fam-
ily members help an individual transition back to
work. A sense of community may be restored as
individuals become re-integrated into the workplace
environment. Informal network ties may also develop
with regained employment, as individuals may have
financial resources and increased motivation to see
friends and family outside the workplace.

4.2. Limitations and future research

There are several limitations to consider when
reviewing the findings of this study that suggest
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areas for future research. First, the sample size was
relatively small considering the prevalence of TBI.
Despite the study having adequate power to complete
the hierarchical regression analysis, an increased
sample size could impact the incremental changes
between steps. The sample was also predominantly
White, female, and with postsecondary education,
which does not fully represent the diverse popu-
lation of those with TBI. Furthermore, individuals
who are connected to brain injury networks may
have unique experiences of community that may not
exemplify the experience of the larger brain injury
population. Future research examining these vari-
ables should employ larger, more diverse samples of
participants to increase the generalizability of find-
ings. It is also important to note that the majority of
the participants described their injury as “moderate”
or “severe”; however, this categorization was based
on self-report rather than a specific medical definition
and poses a limitation in characterizing the sample.
Second, the self-report nature of this study may also
limit the participant sample, in that those with more
severe functional difficulties may have challenges
completing the survey or submitting it. At the same
time, self-report surveys provide a direct perspec-
tive from individuals with brain injury rather than
proxy measures. For individuals with brain injury,
proxy measures may be incongruent with individual
ratings for subjective measures, such as satisfaction
with social participation (Dawson et al.; Hart et al.,
2010). Measuring subjective QOL most accurately
captures the individual’s perspective, rather than a
caregiver or spouse’s point of view. A third limitation
is that the dependent variable, QOL, was measured
using a single item rather than a scale. A single item
measure for subjective QOL may be the best way to
capture QOL, as it is a rating of the perceived QOL
of an individual (Gill & Feinstein, 1994). In fact,
using lengthy scales and assessments may lack the
face validity that a single, global rating may provide
(De Boer, et al., 2004). However, there are a number
of well-validated measures of QOL available. Many
of these can be accessed through the TBI-QOL mea-
surement system that provides access to an item bank
and freely available scales (Tulsky & Kisala, 2019;
Tulsky et al., 2016). Finally, an important limitation
of this study is that data were captured at a single time
point. Given the cross-sectional design of this study,
hierarchical regression analysis was the strongest sta-
tistical approach to determine predictors of QOL.
However, the findings are ultimately correlational and
causality cannot be assumed. Using a longitudinal

approach would provide additional information about
the causality of outcomes.

5. Conclusion

This study examined psychosocial and employ-
ment variables associated with QOL for adults with
TBI. Over half (59%) of the variance in self-reported
QOL was explained by the predictor variables, which
is considered a large effect size. Study findings also
underscore the unique association between employ-
ment and QOL for people with TBI and call attention
to the employment disparities they face even decades
post-injury. Although psychosocial factors are impor-
tant considerations in this relationship, work is related
to greater QOL above and beyond problem-solving
confidence, network ties, and sense of community.
Employment was also found to be a more effec-
tive predictor of QOL than severity of cognitive
and physical symptoms. Rehabilitation services that
emphasize vocational considerations and employ-
ment supports are essential for impacting work status
and ultimately QOL for individuals with TBI.
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