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Objective: No studies have examined the impact of personality traits on mental health among caregivers
of individuals with severe brain injury. Therefore, the purpose of the current study was to construct linear
growth models to examine whether the personality traits of family members of individuals with severe
brain injury could predict the trajectories of their own mental health-related quality of life (HRQoL),
anxiety, and depression beginning in a neurointensive care unit through 1 year after injury. Method:
Danish family members of individuals with severe brain injury (n ! 52) completed the Short Form-36
assessing mental HRQoL (vitality, social functioning, role limitations–emotional, mental health), anxi-
ety, and depression across 5 time points during the 1st year after injury. The measure of personality was
administered 3 months after the patients’ discharge. Results: All mental HRQoL, anxiety, and depression
variables improved significantly over time. Caregivers who were less neurotic and less conscientious had
higher vitality, social functioning, and mental health over time, whereas caregivers who were more
agreeable had higher social functioning over time. Caregivers with lower neuroticism had lower anxiety
and depression over time, as well as a more accelerated decrease in anxiety and depression. Conclusions:
Caregivers’ personality traits were strongly associated over time with mental HRQoL, anxiety, and
depression, with neuroticism being especially important for trajectories of anxiety and depression. These
results suggest that personality assessments for caregivers of individuals with severe brain injury could
help identify those most at risk for poor mental health over the course of rehabilitation.

Impact and Implications
This article reports on data from the first longitudinal study examining the association between
personality and mental health of caregivers of individuals with severe brain injury. The study adds
to the existing literature by showing that caregivers with low neuroticism had a more accelerated
decline in anxiety and depression across the first year after injury. Future intervention programs could
benefit from including a brief personality assessment to identify caregivers who might have more
difficulty coping over time and therefore need additional assistance in the adaptation process.
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Introduction

The costs associated with traumatic brain injury (TBI) in Europe
have been estimated at 23.7 billion USD (US$37 billion; Wittchen et

al., 2011), which is a major health concern considering TBI incidence
is increasing due to road traffic accidents (European Commission,
n.d.). Common sequelae after brain injury include psychosocial (Cun-
ningham, Chan, & Jones, 1999), physical (Lynch, 1986), and cogni-
tive impairments (Malkesman, Tucker, Ozl, & McCabe, 2013), as
well as neuropsychiatric symptoms (e.g., depression, anxiety, irrita-
bility; Benedictus, Spikman, & van der Naalt, 2010). These impair-
ments often necessitate an informal caregiver, and because of the
sudden nature of TBI, caregivers are often unprepared to as-
sume this role (Sinnakaruppan & Williams, 2001).

The caregivers of individuals with TBI are often uniquely chal-
lenged because of the variety of deficits that TBI patients may
experience. Loss of function is typically seen in more than one
domain (e.g., physical, cognitive), with the deficits impacting most
areas of the patients’ and caregivers’ lives. Consequently, the role
of the caregiver is complex and can range from providing daily
care to navigating insurance companies and lawyers.
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As a result, adjusting to the role of informal caregiver, primarily
assumed by parents and spouses (Knight, Devereux, & Godfrey,
1998), can be emotionally draining. Outcomes associated with
being a TBI caregiver are well documented and include reduced
quality of life (Livingston et al., 2010; Norup, Snipes, et al., 2013);
poor social functioning, increased stress, and burden (Nonterah et
al., 2013); and depression and anxiety (Doser & Norup, 2016;
Manskow et al., 2014; Norup, Kristensen, Poulsen, Nielsen, &
Mortensen, 2013; Norup, Siert, & Mortensen, 2010; Perrin et al.,
2013).

Caregivers’ psychosocial functioning is directly associated with
the quality of care that they provide to the person with the brain
injury (Vangel, Rapport, & Hanks, 2011), which suggests a need
for further investigation to understand the influences on caregiver
mental health. Prior research has indicated that caregivers’ lower
satisfaction with life is associated with greater caregiver burden
and depression (Kreutzer et al., 2009), and poor family functioning
is also associated with higher caregiver strain (Gan, Campbell,
Gemeinhardt, & McFadden, 2006).

Specific impairments after brain injury are also associated with
caregiver mental health. Cognitive and physical deficits have
shown a strong association with caregiver distress (Anderson et al.,
2009; Brooks, Campsie, Symington, Beattie, & McKinlay, 1987;
Norup, Welling, Qvist, Siert, & Mortensen, 2012), even up to 5
years postinjury (Ponsford & Schönberger, 2010). Similarly, care-
giver depression and anxiety have been associated with cognitive,
behavioral, and emotional changes in individuals with brain injury
(Ponsford, Olver, Ponsford, & Nelms, 2003). However, most of
the findings have been reported in cross-sectional studies; few
longitudinal studies have investigated mental health in caregivers
over time, but those that do have suggested that symptoms of
anxiety and depression decrease (Norup, Petersen, & Mortensen,
2015) and quality of life increases (Norup, Snipes, et al., 2013)
during the first year after injury.

One facet of care that is receiving growing, albeit limited,
attention is the association between caregivers’ personality traits
and their mental and physical health (Bookwala & Schulz, 1998;
Hooker, Monahan, Shifren, & Hutchinson, 1992; Kim, Duberstein,
Sörensen, & Larson, 2005; Löckenhoff, Duberstein, Friedman, &
Costa, 2011). TBI caregivers are typically not prepared for their
caregiving role because of the sudden onset of TBI, and conse-
quently many caregivers may draw on preexisting psychosocial
characteristics such as personality traits in order to adjust to the
novel demands of their new role (McClendon & Smyth, 2013).

One of the more common conceptualizations of personality
structure uses a five-factor model (Goldberg, 1990). In this model,
personality can largely be described as consisting of five dimen-
sions: neuroticism (tendency to experience negative emotions),
extraversion (sociability, excitability, and tendency to experience
positive emotions), openness to experience (appreciation for a
variety of experiences), conscientiousness (self-discipline and or-
ganization), and agreeableness (altruism and willingness to coop-
erate with others; McCrae & Costa, 1987).

Research on caregivers of individuals with other types of con-
ditions such as dementia, stroke, and cancer has reported that
caregivers high in neuroticism have been shown to have more
depression (Gallant & Connell, 2003), greater caregiver burden
and distress (Markiewicz, Reis, & Gold, 1997), increased sensi-
tivity to caregiver-related stressors (Bookwala & Schulz, 1998),

dysfunctional coping strategies (Hooker, Frazier, & Monahan,
1994), and worse subjective mental health (Hooker et al., 1992).
Caregivers high in extraversion display less depression (Kim et al.,
2005), lower burden and strain (Gallant & Connell, 2003), more
adaptive coping strategies (Hooker et al., 1994), and better mental
and physical health (Hooker et al., 1992). Similarly, caregivers
high in conscientiousness report greater adaptive coping strategies
(Hooker et al., 1994), more benefit-finding in the caregiving ex-
perience (Hollis-Sawyer, 2003), and lower sensitivity to caregiver-
related stressors (Koerner & Kenyon, 2007). And finally, caregiv-
ers with high agreeableness report less maladaptive coping
strategies (Hooker et al., 1994) and more benefit-finding (Koerner,
Kenyon, & Shirai, 2009), whereas those higher on openness to
experience tend to experience positive perceptions of the caregiv-
ing experience (Hollis-Sawyer, 2003).

Most research on caregiver mental health within the field of
brain injury has investigated the potential influence of impairments
in the individual with TBI (Nonterah et al., 2013; Norup et al.,
2010), as well as external factors such as social support (Stevens
et al., 2013). However, no research has examined the relationship
between personality traits and mental health outcomes among
caregivers of persons with brain injury using cross-sectional or
longitudinal methods. Therefore, the aim of the current study was
to use hierarchal linear modeling to examine whether Danish
caregivers’ personality traits were predictive of their trajectories of
mental health-related quality of life (HRQoL), anxiety, and de-
pression beginning at the patients’ stay in a neurointensive care
unit through 1 year after injury. It was hypothesized that symptoms
of anxiety and depression would decrease and health-related qual-
ity of life would increase during the first year after injury. Fur-
thermore, it was expected that higher levels of neuroticism would
be associated with more prolonged trajectories of anxiety and
depression.

Method

Participants

Participants were 52 family members of patients with severe
brain injury admitted for intensive neurorehabilitation in Denmark
at the Clinic of Neurorehabilitation, Traumatic Brain Injury Unit,
Rigshospitalet. All family members consented to participate in the
Clinic of Neurorehabilitation, Traumatic Brain Injury Unit study.
If more than one family member was present at enrollment, the
family decided which family member should participate. Inclusion
criteria were that participants had to be (a) at least 18 years old, (b)
Danish speaking, and (c) without a current psychiatric diagnosis or
progressive brain disease (e.g., dementia). Family members had a
mean age of 49.44 years (SD ! 12.78). Additional demographic
information appears in Table 1.

All patients had been admitted to intensive neurorehabilitation
and had severe brain injury (TBI or nontraumatic brain injury
[NTBI]) as indicated by a Glasgow Coma Scale (GCS; Teasdale &
Jennett, 1974) score between 3 and 9. Patients with a GCS above
9 were included only if their injury included severe focal neuro-
logical deficits such as aphasia, agitation, or hemiparesis. All
patients had completed neurosurgery (if applicable) and were
respiratorily stable. The mean age of patients was 40.97 years
(SD ! 19.38).
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Measures

Short Form–36 (SF-36). The SF-36 (Stewart & Ware, 1992)
is a widely used self-report measure of health-related quality of life
(HRQoL). This 36-item measure has been used in both individuals
with TBI (Guilfoyle et al., 2010) and in TBI caregivers (Arango-
Lasprilla et al., 2011; McPherson, Pentland, & McNaughton,
2000). Only four subscales focusing on caregivers’ psychosocial
functioning were used for the purpose of this study: Vitality, Social
Functioning, Role Limitations–Emotional (performance of role as
affected by emotional factors), and Mental Health. Subscale scores
range from 0 to 100, with higher scores indicating better HRQoL.
Scores were evaluated in terms of Danish norms on the basis of
gender (Bjorner, Damsgaard, Watt, & Bech, 1997).

Symptom Checklist-90–Revised (SCL-90-R). The SCL-
90-R (Derogatis, 1994) is a 90-item self-report inventory used to
assess psychological distress. Only the depression and anxiety
subscales were used for this study, and higher scores indicate
greater symptom severity. The scales have been validated in Dan-
ish, and a population study revealed high alpha coefficients on the
depression and anxiety scales (" ! .91 and " ! .86, respectively;
Olsen, Mortensen, & Bech, 2006).

Glasgow Coma Scale (GCS). The GCS assesses the degree of
consciousness in individuals with brain injury (Teasdale & Jennett,

1974). Assessment factors include eye movement, motor ability,
and verbal comprehension. Together these factors provide a total
score of responsiveness and range from 3 (not conscious, indica-
tive of severe brain injury) to 15 (full consciousness). Scores on
the GCS were assessed at admission to early intensive rehabilita-
tion.

NEO Personality Inventory Revised (NEO-PI-R). The
NEO-PI-R is an empirically derived 240-item self-report measure
of five major domains of adult personality (Costa & McCrae, 1992).
The five traits and their corresponding facets (in parentheses) include
neuroticism (anxiety, anger hostility, depression, self-consciousness,
impulsiveness, vulnerability), extraversion (warmth, gregariousness,
assertiveness, activity, excitement seeking, positive emotions), open-
ness (fantasy, aesthetics, feelings, actions, ideas, values), agree-
ableness (trust, straightforwardness, altruism, compliance, mod-
esty, tender-mindedness), and conscientiousness (competence,
order, dutifulness, achievement striving, self-discipline, delibera-
tion). Internal consistency of the Danish version across domains
has ranged from .86 to .91 (Costa & McCrae, 2004). The NEO-
PI-R was completed by all participants 3 months after the patients’
discharge from rehabilitation in order to reduce the chances that
coping with a family member’s acute brain injury would cause
dramatic changes in participants’ scores on this measure.

Procedure

Participants completed the outcome measures, the SF-36, and
the anxiety and depression subscales from the SCL-90-R across
five waves. Time points included while the person with brain
injury was (a) in the neurointensive care unit, (b) at admission to
early intensive rehabilitation, (c) at discharge from rehabilitation,
(d) at 3 months postdischarge, and (e) at 1 year postinjury. Care-
givers completed the NEO-PI-R assessment at 3 months post-
discharge. About half of the sample provided data in the neuroin-
tensive care unit, in part due to the chaotic nature of this time
period, with many families and caregivers being unavailable, lim-
iting the ability to substantively recruit participants at this time
point. The Danish Data Protection Agency (2007-41-0583) and the
Committees on Biomedical Research Ethics of the Capital Region
of Denmark (S-KF-311150) provided study approval. All patients
gave their informed consent according to the Helsinki Declaration.

Data Analyses

Six separate hierarchical linear models (HLMs) were performed
to predict family members’ four mental HRQoL SF-36, anxiety,
and depression scores across 1 year after the patient’s injury (see
Table 2). All six models included time and the five NEO person-
ality subscale scores as predictors, with the personality scores
treated as continuous variables. Time and the NEO scores were all
centered and entered simultaneously as fixed effects into each
HLM. The four subscales of the HRQoL (Vitality, Social Func-
tioning, Role Limitations–Emotional, Mental Health), as well as
anxiety and depression scores, were examined separately as out-
come variables. Intercepts but not slopes were included as random
effects in all models, and within-subject residuals were treated as
independent. Data collected at baseline (neurointensive care unit)
were coded as 0, with each sequential follow-up coded in numer-
ical order—admission to rehabilitation as 1; discharge from reha-

Table 1
Characteristics of Patients With Brain Injury and Their
Family Members

Variable n (%) M # SD Range

Family members (n ! 52)

Gender
Female 41 (78.8)
Male 11 (21.2)

Relationship
Spouse 18 (34.6)
Parent 22 (42.3)
Children 6 (11.5)
Siblings 2 (3.8)
Boy- or girlfriend 2 (3.8)
Others 2 (3.8)

Occupational status
Full-time work 45 (86.5)
Pension 5 (9.6)
Unknown 2 (3.8)

Cohabitant status: Cohabiting
with the patient 31 (59.6)

Patients (n ! 52)

Gender
Female 15 (28.8)
Male 37 (71.2)

Injury
Traumatic 39 (75.0)
Nontraumatic 13 (25.0)
Infarction 5 (9.6)
Cardiac arrest 2 (3.8)
Subarachnoid hemorrhage 3 (5.8)
Tumor 2 (3.8)
Spontaneous intracranial

hemorrhage 1 (1.9)
GCS 11.34 # 3.08 5–15
LOS 111.44 # 50.32 12–210

Note. GCS ! Glasgow Coma Scale; LOS ! length of stay.
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bilitation as 2; 3 months postdischarge as 3; and 1 year postinjury
as 4. Because of substantial individual variability in the time
intervals between assessments, we coded time with equally spaced
integers from 0 to 4. The analyses therefore reflect difference
across waves of data collection but do not necessarily reflect actual
time spacing between waves.

After each of the six primary HLMs, follow-up HLMs were run
to examine whether any of the statistically significant fixed effects
in the first models interacted significantly with time in the predic-
tion of the outcome variable, which would indicate that the trajec-
tories of the outcome changed differentially over time as a function
of one of the NEO-PI-R personality subscales. As in the first set of
analyses, only intercepts were included as random effects in all
models, and within-subject residuals were treated as independent.
All HLM analyses utilized the maximum-likelihood estimation
method and were conducted using SPSS Version 22.0. Variance-
explained effect sizes (similar to the R2 in ordinary least squares
regression for within-subject or repeated-measure level) proposed
by Snijders and Bosker (1994) were computed for each model.
This effect size is commonly reported in research with linear
growth models (Snijders & Bosker, 1994).

Results

The sample consisted of caregivers for both TBI and NTBI
patients, because both patient groups receive the same treatment
and rehabilitation in the unit. No significant differences associated
with etiology of the injury were found in relation to caregiver
outcomes, and consequently, data were treated as being homoge-
nous. All parameters estimates are unstandardized and should be
interpreted within the context of the scale from which the predictor
variable is derived.

Vitality

In the first HLM, with vitality as the dependent variable, time
was a statistically significant predictor (b ! 5.50, SE ! .83, p $
.001), such that vitality scores improved across all five time points.
Neuroticism (b ! %.33, SE ! .12, p ! .010) and conscientious-
ness (b ! %.40, SE ! .17, p ! .020) were also significant
predictors, indicating that caregivers who were less neurotic and
less conscientious had higher vitality over time. The total within-
variance accounted for by this model was 21.4%.

In order to examine whether any of the statistically significant
fixed effects in the first HLM interacted with time in the prediction
of the caregivers’ vitality trajectories, we ran a follow-up HLM. In
this model, neuroticism and conscientiousness, along with time
and the interaction terms between time and each variable, were

added. None of the interaction terms were statistically significant
in the HLM (all ps ! .278), suggesting that the slopes of caregiv-
ers’ vitality trajectories did not differ as a function of either
neuroticism or conscientiousness.

Social Functioning

In the second HLM, with social functioning as the dependent
variable, time was statistically significant (b ! 7.66, SE ! 1.07,
p $ .001), such that across the five time points social functioning
improved. Neuroticism (b ! %.34, SE ! .15, p ! .032) and
conscientiousness (b ! %.52, SE ! .21, p ! .016) were also
significant predictors, such that participants who were less neurotic
and less conscientious had greater social functioning over time.
Agreeableness also statistically predicted social functioning (b !
.50, SE ! .21, p ! .021), indicating that caregivers who were more
agreeable had greater social functioning over time. The within-
variance accounted for by this model was 24.7%.

As before, a follow-up HLM was run in which the fixed effects
were neuroticism, conscientiousness, and agreeableness, along
with time and the interaction terms between time and each of these
variables. None of the interaction terms was statistically significant
(all ps ! .103).

Role Limitations–Emotional

In the third HLM, with role limitations–emotional as the de-
pendent variable, time was the only statistically significant predic-
tor (b ! 10.38, SE ! 1.69, p $ .001), such that role limitations due
to emotional functioning improved across the five time points. All
NEO predictors were nonsignificant (all ps ! .067). The within-
variance accounted for by this model was 20.1%.

Mental Health

In the fourth HLM, with mental health as the dependent vari-
able, time was significant (b ! 11.09, SE ! .87, p $ .001), such
that mental health scores improved over time. Neuroticism
(b ! %.37, SE ! .09, p $ .001) and conscientiousness (b ! %.36,
SE ! .13, p ! .007) were also significant predictors, indicating
that less neurotic and less conscientious caregivers had better
mental health over time. The within-variance accounted for was
50.5% in this model.

A follow-up HLM was run in which the fixed effects were
neuroticism and conscientiousness, along with time and the inter-
action terms between time and each of these variables. None of the
interactions was statistically significant (all ps ! .146).

Table 2
Percentage of Caregivers Completing Outcome Measures at Each Time Point

Time point Vitality
Social

functioning
Role limitations–

emotional Mental health Anxiety Depression

Neurointensive care unit 38.5 40.4 38.5 40.4 40.4 40.4
Rehabilitation admission 92.3 96.2 75.0 92.3 98.1 98.1
Rehabilitation discharge 84.6 88.5 86.5 88.5 84.6 82.7
3 months post-discharge 86.5 88.5 84.6 84.6 69.2 67.3
1 year post-injury 82.7 80.8 80.8 82.7 82.7 82.7
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Anxiety

In the fifth HLM, with anxiety as the dependent variable, time
was a statistically significant predictor (b ! %2.81, SE ! .46, p $
.001), indicating that anxiety levels decreased across time. Neu-
roticism was also statistically significant (b ! .11, SE ! .05, p !
.034), such that participants who were more neurotic had greater
levels of anxiety over time. All other predictors were nonsignifi-
cant (all ps & .465). The explained within-variance accounted for
by this model was 19.4%.

As before, a follow-up HLM was performed with neuroticism as
the fixed effect, along with time and the interaction of both
variables The interaction of time with neuroticism was statistically
significant (b ! .07, SE ! .02, p $ .001), suggesting that although
all individuals decreased in anxiety over time, there was a larger
decline in symptoms of anxiety among caregivers with low levels
of neuroticism (see Figure 1). This figure and Figure 2 are graph-
ical representations of the model-based predicted values.

Depression

In the sixth HLM, with depression as the dependent variable,
time was statistically significant (b ! %1.92, SE ! .39, p $ .001),
suggesting that symptoms of depression improved over time. Neu-
roticism was also a statistically significant predictor (b ! .14,
SE ! .05, p ! .006), indicating that caregivers who were more
neurotic had greater levels of depression over time. The remaining
predictors were not statistically significant (all ps & .333). The
within-variance accounted for by this model was 14.1%.

Similar to the case in prior analyses, a follow-up HLM was
conducted with neuroticism and time as the fixed effects, along
with the interaction term of the two. The interaction term was
statistically significant (b ! .04, SE ! .02, p ! .014), suggesting
that depression improved at a quicker rate over time in caregivers
with low levels of neuroticism than in those with high neuroticism
(see Figure 2).

Discussion

The purpose of the current study was to construct linear growth
models to examine whether personality traits of Danish caregivers

of persons with severe brain injury were predictive of caregivers’
trajectories of mental HRQoL, anxiety, and depression beginning
at patients’ stay in a neurointensive care unit through 1 year after
injury. All four HRQoL, anxiety, and depression variables im-
proved significantly across the five time points. Caregivers who
were less neurotic and less conscientious tended to have higher
scores on measures of vitality, social functioning, and mental
health over time. Additionally, caregivers with higher agreeable-
ness had higher social functioning. Although the overall sample
experienced a decrease in anxiety and depression over time, care-
givers with low neuroticism decreased more quickly in both de-
pression and anxiety.

Most research on caregivers within the field of TBI has inves-
tigated how patients’ different characteristics predict caregivers’
emotional state (Anderson et al., 2009; Brooks et al., 1987; Pons-
ford et al., 2003; Ponsford & Schönberger, 2010), but no research
has investigated how caregivers’ personality traits are associated
with psychological adjustment to their family member’s condition.
Related research has been performed on coping styles (Calvete &
de Arroyabe, 2012; Carnes & Quinn, 2005; Norup, Siert, &
Mortensen, 2013) and resilience (Simpson & Jones, 2013) in
caregivers, where both constructs have been found to correlate
positively with positive affect (Simpson & Jones, 2013) and
HRQoL (Norup, Siert, et al., 2013) and negatively with burden
(Simpson & Jones, 2013). However, no study has investigated
personality traits in TBI caregivers, especially in terms of their
longitudinal associations, and thus the results of the current study
are novel. Nevertheless, these findings are comparable to research
focused on other neurological conditions such as dementia and
stroke. Within the field of dementia research, Markiewicz and
colleagues (1997) reported that caregivers with higher neuroticism
experience more burden and distress, and in concordance with this
finding, Gallant and Connell (2003) found that dementia caregiv-
ers with high neuroticism showed more negative emotional states
and depression. Melo, Maroco, and de Mendonça (2011) also
found that high neuroticism was a strong predictor of depression in
dementia caregiver, and that, in contrast, extraversion and agree-
ableness were associated with decreases in both caregiver depres-
sion and burden. A similar finding was reported in stroke research,
where caregivers with high neuroticism reported higher levels of

Figure 1. Trajectories of anxiety by caregiver neuroticism. Dichotomization of high vs. low neuroticism was
calculated via a split median procedure. Rehab ! rehabilitation.
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behavioral and functional impairment in their spouse with demen-
tia and experienced more strain and depressive symptoms relative
to caregivers with lower neuroticism or higher mastery scores
(Bookwala & Schulz, 1998).

Across different neurological conditions, and especially in
the current study, there is evidence of neuroticism being an
important personality trait in relation to coping with the adverse
demands of a caregiver, with some indication that this trait is an
indicator of how the individual experiences negative events.
According to McCrae and Costa (2003), individuals high in
neuroticism are prone to negative emotions that interfere with
their ability to deal with problems. The literature well describes
how being a caregiver is a time-consuming and physically and
mentally draining task, and it is therefore easily imaginable how
an irritable and hostile caregiver can find it hard to adapt to a
chronically stressful situation. Caregivers high in neuroticism
may also be prone to worry and dwell on what might go wrong
(McCrae & Costa, 2003) instead of trying to deal with a
distressing and demanding situation. In light of the current
findings, neuroticism does seem to be related to how caregivers
cope with the demands of brain injury and their own negative
emotions. Caregivers high in neuroticism may be at risk of
social isolation and depression over time, even as rehabilitation
ends and patient impairments become more chronic.

The study also found that caregivers who were less consci-
entious tended to have higher levels of vitality, social function-
ing, and mental health over time. The personality trait of
conscientiousness is defined by planfulness, organization, and
diligence, which theoretically could protect the caregivers from
feeling overwhelmed and burdened. One reason for this con-
trasting finding may be that caregivers who are more consci-
entious might feel helpless and a lack of control at the begin-
ning of the recovery process, especially if they thrive best with
order and planning. Many issues related to the patient are not in
the hands of caregivers in the early stages of recovery. Conse-
quently, highly conscientious caregivers may be anxious in
anticipation of how to care for the individual with TBI early in
the recovery process extending into the first year postinjury,
which may lead to poorer well-being.

Despite the novelty of the current findings in the context of
brain injury, they are comparable with results from other fields in
neurology, with certain personality traits being robust predictors of
caregiver outcomes. An important point to consider may be that
different personality traits could be more important in different
time periods. In the early stages of recovery from the event,
characteristics related to the patients’ condition are important
(Anderson et al., 2009; Brooks et al., 1987; Norup et al., 2012);
however, these associations might disappear with time, suggesting
that personality traits of caregivers might be especially important
later in recovery. Nonetheless, it is important not to view person-
ality traits as an obstacle to providing interventions to families
dealing with brain injury. The results of this study underscore the
necessity of assessing caregiver personality in an effort to tailor
family interventions. Consequently, future intervention programs
will benefit from including brief personality measures and possibly
an assessment of coping strategies or caregiver style in order to
strengthen the adaptation process of caregivers and the rest of the
family.

Study Limitations

Limitations of this study must be considered when interpreting
the results. The study included caregivers of patients with TBI and
NTBI because both patient groups were treated and received
rehabilitation in the clinical ward. However, no group differences
were found in relation to the six different outcome variables, and
consequently data were treated as being homogenous. The single-
center design is also a limitation, which warrants caution with
respect to generalizing the results. However, because the Clinic of
Neurorehabilitation, Traumatic Brain Injury Unit covers the east-
ern part of Denmark, that fact does expand the representativeness
of the sample. Data on caregiver self-reported physical health,
which may have had an effect on caregiver mental health and
personality, were not assessed at each time point; this would be a
ripe area for future research. Additionally, the limited sample size
may have affected the power of the analyses and the accuracy of
the parameter estimates. Results should therefore be interpreted
with an appropriate degree of caution. Finally, caregivers’ person-

Figure 2. Trajectories of depression by caregiver neuroticism. Dichotomization of high vs. low neuroticism
was calculated via a split median procedure. Rehab ! rehabilitation.
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ality traits were assessed after discharge, and although this ap-
proach decreased the potential of acute crisis to interfere with the
personality assessment, data collection at this time period could
limit the current results’ generalizability to personality assess-
ments conducted in a more acute phase of injury.

Conclusion

The results of this study emphasize the importance of including
a personality measure when assessing burden and distress in care-
givers and, even more important, when planning intervention
programs for caregivers. The personality of the caregiver can be
viewed as a resource and could be assessed and incorporated when
providing interventions. So far, limited research has been con-
ducted on different caregiver intervention programs within the
field of ABI. Individualized intervention programs taking into
account the acquired brain injury personality of the caregiver
might be more beneficial and efficient. Such programs should
attempt to hone more adaptive coping strategies in caregivers,
which might enhance caregiver outcomes.
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