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A B S T R A C T

Background: Recent studies have tested models of resilience and caregiver adjustment in individuals with
traumatic brain injury (TBI) or spinal cord injury (SCI). Few studies have examined the role of adaptive varia-
bles over time.
Objective: Conduct a longitudinal study to test a model of caregiver resilience with caregiver outcomes at 2-
and 5-years post-injury.
Method: Caregivers of relatives with TBI or SCI were surveyed at 2 years (Time 1) and 5 years (Time 2) post-
injury. Stability of the resilience model across the 2 time-points was tested using structural equation model-
ing with multi-group analysis. Measures included resilience related variables (Connor-Davidson Resilience
Scale, General Self-Efficacy Scale, Herth Hope Scale, Social Support Survey) and outcome variables (Caregiver
Burden Scale, General Health Questionnaire-28, Medical Outcome Study Short Form -36 [SF-36] and Positive
and Negative Affect Scale).
Results: In total, 100 caregivers were surveyed at both 2 and 5 years (TBI =77, SCI =23). Scores for resilience
(Time 1, 75.9 SD 10.6; Time 2, 71.5 SD 12.6) and self-efficacy (Time 1, 32.51 SD 3.85; Time 2, 31.66 SD 4.28)
showed significant minor declines, with other variables remaining stable. The resilience model for the pooled
responses (Time 1+ Time 2) demonstrated a good fit (Goodness of Fit Index [GFI] = 0.971; Incremental Fit
Index [IFI] = 0.986; Tucker-Lewis Index [TLI] = 0.971; Comparative Fit Index [CFI] = 0.985 and Root Mean
Square Error of Approximation [RMSEA] = 0.051). Multi-group analysis then compared Time 1 to Time 2
responses and found that a variant (compared to invariant) model best fitted the data, with social support
having stronger associations with mental health and positive affect at Time 2 than Time 1. Hope reduced
from Time 1 to Time 2.
Conclusions: The model suggests that resilience-related variables can play an important role in positive care-
giver adjustment over time.

© 2023 Elsevier Masson SAS. All rights reserved.
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Introduction

Traumatic brain injury (TBI) and spinal cord injury (SCI) are both
recognised as critical health issues globally [1,2]. Both TBI and SCI are
catastrophic injuries that result in significant long-term disabilities.
In TBI, the impact spans physical (e.g., poor balance, gait), cognitive
(e.g., challenges in memory, executive function) and emotional/
behavioural impairments (e.g., lability, aggression) [3,4]. Severe spi-
nal cord injury impacts physical functioning including mobility, con-
tinence, respiration, sexual and reproductive health and causes
neuropathic pain [5]. These impairments considerably impact on
family caregivers and represent a burden to health care systems and
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economies through lost productivity and increased demands on
health services with the associated rise in health care costs [3,6].

The family serves as the primary informal support system for indi-
viduals with TBI or SCI, and interpersonal relationships are an essen-
tial factor influencing all aspects of the rehabilitation process [7].
Given the central role that the family plays in the rehabilitation of
people with disabilities, considerable attention has been given to
understanding caregiver adjustment and adaptation to supporting
individuals with these pathologies [8−10].

Historically, research has principally focused on the adverse out-
comes for caregivers, including disrupted family functioning, care-
giver burden, and psychological distress such as depression and
anxiety [10−15]. Recently, the scope of research has been widening
to include variables associated with the positive adaptation by family
caregivers in the face of adversity after either TBI or SCI, embodying a
paradigm shift from risk-based to strengths-based frameworks
[16,17]. Resilience, self-efficacy, hope and social support are variables
associated with positive adaptation among family caregivers across a
range of clinical conditions such as dementia and trauma [18,19].
These variables have now been shown to have direct or indirect links
with reduced levels of burden and psychological distress, as well as
enhanced positive emotions and psychological well-being in family
caregivers of individuals with TBI or SCI [20].

In TBI, cross-sectional studies have found that resilience among care-
givers was associated with higher levels of health-related quality of life
and other positive aspects of caregiving [21,22]. In SCI, Elliott et al. [23]
examined the role of resilience among families at 4 time points within
the first year post-SCI, finding that a large percentage of families dis-
played resilience within the first year and this was associated with
enduring levels of positive affect and supportive social networks. The
current study extends these findings by examining the role of adaptive
variables in the chronic phase (2 to 5 years) post-injury.

Despite the differences in the injury profile between TBI and SCI,
the 2 groups share several similarities. Both groups have a sex bias
(2:1 or 3:1, male to female), come from at-risk populations, sustain a
life-threatening trauma to the central nervous system, undergo
extensive hospitalization and face lifelong disabilities [16]. Previous
cross-sectional studies have found that family caregivers of individu-
als with TBI or SCI share similar profiles in terms of their adaptive
capability [20,24]. However, little is known about the longer-term
stability of this adaptation. This longitudinal study involved a 3-year
follow-up of family members of individuals with TBI or SCI, originally
surveyed at 2 years post-injury [20], to generate a theoretically based
understanding of the stability in caregiver resilience over time.
Employing structural equation modeling (SEM), we hypothesised
that: (i) the explanatory variable resilience would have direct and
indirect (as mediated by self-efficacy, hope, and social support) asso-
ciations with caregiver outcomes; (ii) the caregivers of the individu-
als with TBI or SCI will share the same path coefficients (invariant
model) rather than different path coefficients (variant model) at the
2-year and 5-year time-points.

Methods

Sample and setting

STROBE − cohort guidelines were followed for the presentation of
this investigation.

Family caregivers were recruited from the inpatient and commu-
nity rehabilitation services of 6 state rehabilitation centres across
New South Wales and Queensland, Australia. The multidisciplinary
teams at these centres provide specialized inpatient and/or commu-
nity-based rehabilitation services to people with TBI or SCI and their
families. Ethical approval was granted from the relevant New South
Wales Health and Queensland Health Human Research Ethics Com-
mittees.
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Inclusion for family members were age 18 years or older; primary
responsibility to support their relative with TBI or SCI; no history of a
severe psychiatric disorder, a potential confounding variable; and
able to speak English fluently to complete the survey forms; relative
of a person with a severe TBI (post-traumatic amnesia [PTA] greater
than 24 h) or an SCI (documented neurological injury to the spinal
cord). After providing informed consent, family members first com-
pleted the battery of scales at an average of 2 years post-injury (Time
1; 2013 to 2016) and then at the 5-year follow-up between 2016 and
2019 (Time 2). Individuals with TBI/SCI provided informed consent at
Time 1 for access to their demographic, injury, and functional details
from the medical files. For individuals with severe cognitive
impairment, the guardian provided consent.

Measures

Family caregivers completed a battery of 8 valid self-report ques-
tionnaires employed to operationalize the explanatory, mediating
and outcome variables. In addition, family members provided demo-
graphic and psychosocial information.

Explanatory measure

The Connor Davidson Resilience Scale (CD-RISC) [25] was used to
measure a person’s ability to cope and adapt to stressful situations.
This 25-item scale is a well-recognised measure of resilience using a
5-point Likert scale. Total scores range from 0 to 100, with higher
scores indicating greater resilience. The scale has good psychometric
properties with strong internal consistency (a=0.93) [25].

Mediating measures

The General Self-Efficacy Scale (GSES) [26] assessed perceived
self-efficacy. The measure was composed of 10 items that the care-
givers rated on a 4-point Likert scale (1, not true at all to 4, exactly
true), with high scores indicating that the caregiver’s self-efficacy
was higher. The total score was used (range = 10−40). The internal
consistency for the measure is acceptable, averaging 0.90 [26].

Hope was measured using the Herth Hope Index (HHI) [27]. The
HHI consists of 12 items measuring levels of hope related to cognitive
and affective factors and interconnectedness with self and others.
Item scores range from 1 (strongly disagree) to 4 (strongly agree),
and the total score ranges from 12 to 48. A high score indicates a
higher level of hope. The HHI has shown high internal consistency
(a=0.97) and high test-retest reliability (r = 0.91) [27].

The Medical Outcome Study Social Support Survey (MOS SSS) [28]
was administered to assess social support. The MOS is a 19-item sur-
vey that measures 4 social support dimensions: emotional/informal,
tangible, affectionate, and positive social interaction. Responses are
rated on a 5-point Likert scale from 1 (none of the time) to 5 (all of
the time) with the total score (range 19−95) used. The reliability and
construct validity of the MOS Social Support Survey have been estab-
lished [28].

Outcome measures

The Caregiver Burden Scale (CBS) [29] was used to assess care-
giver burden. The scale consists of 22 items about the effects of care-
giving on caregivers’ social and emotional lives. Responses are rated
on a 4-point scale ranging from 1 (not at all) to 4 (often). A total score
was calculated by summing all 22 items ranging from 22 to 88, with
higher scores indicating the burden experienced is high. The test-
retest reliability of the scale is good [29].

The 28-item General Health Questionnaire-28 (GHQ-28) [30] was
completed to measure psychological distress. This self-report mea-
sure comprises 4 subscales (7 items per domain, score range 0−21
ealth and Social Security de ClinicalKey.es por Elsevier en septiembre 18, 
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per domain). These are somatic symptoms, anxiety/insomnia, social
dysfunction, and severe depression and a total score (range 0−84),
with higher scores indicating higher overall distress. The instrument
shows high test-retest reliability [30].

The Medical Outcomes Survey Short Form-36 (SF-36) [31] is a
self-administered instrument measuring 8 quality of life domains,
producing a total score and 2-overarching component scores. The
Physical component score comprises physical functioning, role-phys-
ical, bodily pain, and general health subscales. The Mental component
score includes vitality, social functioning, role-emotional, and mental
health subscales. The domain and component scales have strong
internal consistency (a =0.83 to 0.95), concurrent and convergent
/divergent validity [31]. An analysis in our previous study 20 found
the mental health subscale to be the best fitting variable in the SEM
analysis; therefore, this subscale was adopted rather than the Mental
Component or Physical Component scores.

The Positive and Negative Affect Scale (PANAS) [32] measured
caregiver positive and negative emotional well-being. The scale con-
tains 20 adjectives (10 for the positive affect subscale, 10 for the neg-
ative affect subscale), and caregivers were asked to report how often
they experienced these feelings in the past week on a 5-point Likert
scale ranging from 1 (very slightly/not at all) to 5 (extremely), with
higher subscale scores indicating higher positive or negative affect
respectively. Subscale reliabilities are substantial, ranging from 0.86
to 0.90 for positive affect and from 0.84 to 0.87 for negative affect
[33].

Procedures

Data collection

All participants were volunteers with Time 1 data collected
between October 2013 and May 2016. Inpatient participants were
recruited from a consecutive series of individuals. For outpatients, all
active clients in the service caseload of participating units were
reviewed to find family members who met the inclusion criteria.
Family members who provided informed consent then undertook
the survey battery, administered by the study project officer (face-to-
face, by phone, or online). Additional details for Time 1 data collec-
tion are provided in a previous report [20].

At Time 2 (5 years post-injury), letters were mailed or e-mailed to
all family respondents to invite them to complete the second round
of surveys. Prospective participants nominated the preferred method
of completion (on-line 77%, hard copy 5%, by phone 9%, face to face
9%). Data from online-surveys were directly entered into REDCap;
data from other sources were manually entered into REDCap. The
progress of the families in completing the data was monitored by
research staff and prompts were provided as needed.

Data analysis

Data were imported from REDCap into IBM SPSS version 26 and
AMOS 26 computer software for analysis. Between-groups analyses
(TBI vs SCI) of demographic, injury and psychosocial variables were
performed with the chi squared test, Student t-test, or MannWhitney
U test. Inspection of the measured variables found they were nor-
mally distributed and therefore between-groups (TBI vs SCI) and
within-groups (Time 1 vs Time 2) analyses were conducted using
independent t-tests and paired t-tests respectively. Bonferroni cor-
rections were applied to the significance level (p<0.05) to control for
type 1 error due to multiple testing.

Structural equation modeling (SEM) was used for the data analy-
sis. SEM has the advantage over regression analysis of being able to
simultaneously examine the strength and direction of multiple rela-
tionships between variables [34]. In this study, we used the SEM to
examine the association between resilience and the mediating
3
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variables self-efficacy, hope, social support, and the outcome varia-
bles burden, mental health, positive affect, negative affect and psy-
chological distress in family caregivers at 2 time-points post-injury.
An optimal model was derived by testing the theoretical model
against the empirical data and systematically trimming non-signifi-
cant path coefficients until only significant (at 0.05) and theoretical
relevant paths made up the model [34].

Maximum likelihood estimates (MLE) for the model parameters
using covariance matrices were calculated for the pooled responses
(Time 1 + Time 2, n = 200), which meets the suggested minimum
requirement of 100 or more [35]. The overall fit of the model to the
research data was tested by means of several fit statistics namely, the
chi square (x2) goodness of fit statistic, with a non-significant value
indicating a good fit; the root mean squared error of approximation
(RMSEA), with values < 0.08 indicating a close fit; Goodness of Fit
Index (GFI), Incremental Fit Index (IFI), Tucker−Lewis Index (TLI) and
Comparative Fit Index (CFI), with values > 0.90 indicating a good fit.
As sample size strongly influences the decision to accept or reject a
model based on statistical findings, these fit indices were chosen
over other indices because they are known to be least affected by
sample size, model misspecification and parameter estimates [36].

Next a multi-group analysis was performed by setting up invari-
ant and variant models to determine whether the pattern of struc-
tural relationships in the hypothesised path model follows the same
dynamics for caregivers of individuals with TBI or SCI at Time 1 and
Time 2. The invariant model hypothesized that caregivers of people
with TBI or SCI shared the same path coefficients at Time 1 and Time
2, whereas the variant model hypothesized that the caregivers of
people with TBI or SCI had different path coefficients. The fit of the
competing invariant and variant models was compared using the
Akaike Information Criterion (AIC) measure, which indicates the
goodness of fit between a model and the data, with lower values indi-
cating a superior model fit.34 Finally, the critical ratio (CR) was used
to test for caregiver differences (CR ≥ 1.96, p = 0.05) in the path coeffi-
cients across time.

Results

At Time 2, more than half (55%; 100/181) of the original Time 1
respondents completed the battery of measures. The reasons for non-
participation were that participants could not be contacted (n = 14);
declined to participate (n = 28); were no longer eligible because of
relationship breakdown (n = 6); the person with TBI/SCI deceased
(n = 6); the family respondent deceased (n = 1); the family respon-
dent sustained a TBI (n = 1); or they did not complete/return surveys
after 3 prompts (n = 25). Between-groups analysis found no differen-
ces between those who did (n = 100) or did not complete the assess-
ments at Time 2 (n = 81) in terms of sex, age, marital status,
employment status, education level, relationship to the person with
injury, living with relative at time of injury, and living with relative
at the time of the survey (Chi squared test, Student t-test, and Mann-
Whitney U test).

Demographic and psychosocial data for family caregivers who had
completed the scales at Time 1 and Time 2 are displayed in Table 1.
Between-groups analysis found no differences between the care-
givers of individuals with TBI versus SCI on any demographic or psy-
chosocial variables (Table 1).

Demographic, injury, and psychosocial data for the individuals
with traumatic injury are displayed in Table 2. Between-groups anal-
yses found that individuals with traumatic injury with a participating
family member at Time 2 (n = 100) did not differ significantly to those
with a non-participating family member (n = 81) in sex, age, marital
status, employment status, education level, living situation, injury
severity, or time post injury variables (Chi squared test, Student t-
test, and Mann-Whitney U test; Bonferroni adjusted alpha set at
0.006. Between-groups analyses found no differences between
ealth and Social Security de ClinicalKey.es por Elsevier en septiembre 18, 
ización. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.



Table 1
Demographic and psychosocial variables of family members supporting individuals
with traumatic brain injury (TBI) or spinal cord injury (SCI).

Variables TBI (n = 77) SCI (n = 23) Total (N = 100)

Sex (n, %)
Male 19 (25%) 5 (22%) 24 (24%)
Female 58 (75%) 18 (78%) 76 (76%)
Age, years; mean (SD) 58.1 (10.0) 52.9 (13.5) 56.9 (11.0)
Education level (n, %)
Year 10 or less 19 (25%) 5 (22%) 24 (24%)
Year 12 Certificate 4 (5%) 1 (4%) 5 (5%)
College Technical and Further
Education

31 (40%) 8 (35%) 39 (39%)

University 23 (35%) 9 (39%) 32 (32%)
Marital status (n, %)
Married/De facto 64 (83%) 18 (78%) 82 (82%)
Single 6 (8%) 4 (17%) 10 (10%)
Separated/divorced/widowed 7 (9%) 1 (4%) 8 (8%)
Relationship to person with
injury (n, %)

Parent 38 (49%) 5 (22%) 43 (43%)
Spouse 33 (43%) 15 (65%) 48 (48%)
Other1 6 (8%) 3 (13%) 9 (9%)
Current employment status (n,
%)

Employed full time 23 (30%) 8 (35%) 31 (31%)
Employed part time 22 (29%) 5 (22%) 27 (27%)
Not employed 32 (42%) 10 (44%) 42 (42%)
Living with person with injury at
time of injury (n, %)

Yes 63 (82%) 18 (78%) 81 (81%)
No 14 (18%) 5 (22%) 19 (19%)
Living with person with injury
now

Yes 58 (75%) 18 (78%) 76 (76%)
No 18 (25%) 5 (22%) 24 (24%)
1 Other includes grandparent, sibling, adult child, best friend; Bonferroni

adjusted alpha was set at 0.006 (0.05/8 = 0.006) for the between group tests.
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individuals with TBI versus SCI on any of the demographic or psycho-
social variables (Table 2). Functional Independence Measure (FIM)
scores were significantly different. Individuals with TBI had signifi-
cantly higher Motor FIM scores, but significantly lower Cognitive FIM
scores compared to individuals with SCI (Table 2).

Within-groups analyses found significant decreases in family
caregiver scores for resilience and hope, but a significant increase in
SF-36 Mental Health scores from Time 1 to Time 2 (Table 3). Overall,
there were no between-group differences among caregivers (TBI vs.
SCI) in the measured variables at 2 years post-injury except for the
General Self-Efficacy Questionnaire (GSEQ) Self-efficacy score
(Table 4). There were no between-group differences in the measured
variables at 5 years post-injury (Table 4).

Model of resilience: total group

Preliminary correlation analyses among variables were carried
out to determine the most relevant variables to be included in the
model for testing. The model was then subjected to SEM analysis,
which was theory-driven and empirically validated [34]. An optimal
model was derived using this approach by an iterative inspection
process between the statistical significance of the path coefficients
and the theoretical relevance of the constructs in the model. The
model’s weakest coefficients (not statistically significant at p >0.05)
were systematically trimmed until only significant paths and cova-
riances were left in the model. Fig. 1 presents the trimmed path
model for the pooled (Time 2 + Time 5) responses (n = 200) with sig-
nificant standardised path coefficients.

Overall, the model accounted for 50% of the variance in psycho-
logical distress as well as moderate to strong proportions of variance
in positive affect (36%), negative affect (35%) and burden (22%), fol-
lowed by mental health, which accounted for a small proportion (9%)
4
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of the variance in the model. The overall fit for the model was very
good, as indicated by the goodness of fit indices (GFI = 0.971;
IFI = 0.986; TLI = 0.971; CFI = 0.985; RMSEA = 0.051). These statistics
suggest there is strong evidence to support the structure of the
hypothesised theoretical model from the pooled responses of the
family caregivers at Time 1 and Time 2.

Parameters reaching statistical significance included direct links
between the explanatory variable resilience and the mediating varia-
bles social support (b = 0.43), self-efficacy (b = 0.65) and hope
(b = 0.36). Social support, in turn, was significantly associated with
hope, burden, mental health, and positive affect, which had selected
links with outcome variables in the model. Resilience also had direct
links with positive affect and negative affect, which significantly
influenced psychological distress.

Multigroup analysis

Multi-group analysis was used to compare the fit of the variant
and invariant group models assessing the differences between Time
1 and Time 2 in the strength of the paths among the explanatory,
mediating and outcome variables. Both variant and invariant models
fitted the data very well, as indicated by the goodness of fit indices
(Variant: GFI= 0.950; IFI=0.983; TLI=0.964; CFI=0.982; Invariant:
GFI=0.918; IFI=0.955; TLI=0.938;CFI=0.953) which were greater than
0.90, and RMSEA values were < 0.08 (0.041 and 0.054 respectively)
for both models, which showed that the model fit of the two models
was excellent.

The models were then compared using the AIC measure, which
considers both model parsimony and model fit. The score for the vari-
ant group model (155.84) was lower than that of the invariant-group
model (156.67), indicating the former was more parsimonious and
better fitting than the latter model. Subsequently, the variant-group
model estimates were used rather than the invariant-group model
estimates. Based on this outcome, the variant-group model, which
indicated that caregivers of individuals with TBI or SCI at Time 1 and
Time 2 had one or more different path coefficients, was adopted for
the analysis.

Fig. 2 presents the variant-group model with standardized param-
eter estimates for family members of individuals with TBI or SCI at
Time 1 and 2, respectively. Resilience in caregivers at Time 1and 2
had a direct effect on self-efficacy (Time 1: b = 0.71; Time 2:
b = 0.59). Resilience also had significant links with positive affect
(Time 1: b = 0.41; Time 2: b =0.22) and negative affect (Time 1:
b = �0.19; Time 2: b = �0.16) over the longer-term. Resilience had a
direct effect on hope, which had a significant effect on positive affect.
Social support was significantly associated with hope at Time 1 and
significantly linked with positive affect at Time 2. Self-efficacy had a
significant association with hope at Time 2 (b = 0.24) in family care-
givers. Increasing resilience scores were associated with decreasing
burden, as mediated through social support over the longer term.
Furthermore, burden was significantly associated with psychological
distress (Time 1: b = 0.41; Time 2: b = 0.24) in caregivers over time.
Mental health was significantly associated with negative affect (Time
1: b = �0.41; Time 2: b = 0.54), burden (Time 1: b = �0.41; Time 2:
b = �0.36) and psychological distress (Time 1: b = �0.31) respec-
tively. Positive affect (Time 1: b = �0.17; Time 2: b = - 0.34) and neg-
ative affect (Time 1: b = 0.17; Time 2: b = 0.44) were significantly
linked to psychological distress in family caregivers over time.

Time 1 versus Time 2

The critical ratios for differences test (CR) was applied to the
model to determine the differences between path coefficients for
Time 1 and Time 2. The path coefficients between social support and
hope (CR = �2.109) were significantly different between groups, with
the b values for Time 1 being much larger than for Time 2 in family
ealth and Social Security de ClinicalKey.es por Elsevier en septiembre 18, 
ización. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.



Table 2
Injury characteristics & participation in people with traumatic brain injury (TBI) and spinal cord injury (SCI) at Time 2.

Variables TBI (n = 77) SCI (n = 23) Total (N = 100)

Sex (n, %)
Male
Female
Age, years; mean (SD)
Time since injury, months; (median, Q1; Q3)

55 (71%)
22 (29%)
43.5 (15.1)
61.8 (49.2−85.9)

17 (74%)
6 (26%)
50.8 (16.1)
54.7 (47.8−64.8)

72 (72%)
28 (28%)
45.2 (15.6)
59.0 (49.1−76.8)

Education level (n, %)
Year 10 or less
Year 12 Certificate
College Technical and Further Education
University

20 (26%)
12 (16%)
31 (40%)
14 (18%)

6 (26%)
4 (17%)
7 (30%)
6 (26%)

26 (26%)
16 (16%)
38 (38%)
20 (20%)

Marital status (n, %)
Married/De facto\
Single
Separated/divorced

37 (48%)
36 (46%)
4 (5%)

15 (65%)
4 (17%)
4 (17%)

52 (52%)
40 (40%)
8 (8%)

Current employment status (n, %)
Employed full time
Employed part time
Not employed

15 (20%)
11 (14%)
51 (66%)

5 (22%)
8 (35%)
10 (44%)

20 (20%)
19 (19%)
61 (61%)

Current living situation (n, %)
Own home
Parents home
Rent
Other1

45 (58%)
16 (21%)
7 (9%)
9 (12%)

15 (65%)
2 (9%)
2 (9%)
4 (17%)

60 (60%)
18 (18%)
9 (9%)
13 (13%)

Injury Circumstance (n, %)
Road related
Pushbike
Fall
Struck by object
Water-related injuries
Other2

37 (48%)
7 (9%)
22 (29%)
9 (12%)
-
2 (3%)

4 (17%)
1 (4%)
9 (39%)
1 (4%)
3 (13%)
5 (22%)

41 (41%)
8 (8%)
31 (31%)
10 (10%)
3 (3%)
7 (7%)

SCI Level (n, %)
Paraplegia
Quadriplegia

-
-

9 (39%)
14 (61%)

-
-

SCI Lesion (n, %)
Complete
Incomplete

-
-

5 (22%)
18 (78%)

-
-

Posttraumatic amnesia (n=75)
Severe
Very severe
Extremely severe

3 (4%)
24 (32%)
48 (64%)

-
-
-

-
-
-

Functional Independence Measure; mean (SD)
Cognitive (n = 85)3

Motor (n = 85)3
22.1 (12.9)
64.7 (32.6)

33.0 (4.4)
45.9 (26.9)

-
-

1 Other: nursing/disability home, inpatient rehabilitation, family other than parents, separate dwelling on parent’s
property, housing commission, work supplied house.

2 Other includes skydiving and paragliding; non-traumatic causes for SCI arising from surgeries or infections.
3 Between-groups Student t-test p<0.0001; Bonferroni adjusted alpha was set at 0.006 (0.05/8 = 0.006) for tested

variables. Injury circumstances and injury severity variables not tested. SCI: Spinal cord injury.
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caregivers. The path coefficients between social support and positive
affect were significantly different (CR = 2.080), with b values for Time
2 being much greater than for Time 1 in family caregivers. The influ-
ence of mental health (CR = 1.960), on psychological distress was sig-
nificantly different between groups, with b values for Time 1 being
much larger than for Time 2 in family caregivers. The influence of
negative affect (CR = 2.723) and positive affect (CR = �2.193) on psy-
chological distress were significantly different between groups, with
the b values for Time 2 being much higher than for Time 1 in family
caregivers.
Discussion

To the best of our knowledge, this is the first longitudinal study of
a model of resilience in family caregivers of individuals with TBI or
SCI. Further support was found at five years for key paths identified
at two years post-injury. This included the direct relationship
between resilience and positive affect, and the indirect role of
5

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of H
2023. Para uso personal exclusivamente. No se permiten otros usos sin autor
resilience on caregiver outcomes influenced by the mediating varia-
bles of social support, self-efficacy, and hope.

The stability of the model over time extends the findings of adap-
tive family caregiver responses during the first 2 years post-injury
[20] out to 5 years post-TBI or SCI. This suggests that there may be an
alternative trajectory to caregiver-burnout for at least a proportion of
family caregivers after neurotrauma. The lack of difference between
the 2 family groups for the measured variables is of interest given the
different injury profiles of the 2 groups, as reflected by the FIM scores.
Few studies have compared families supporting people with TBI and
SCI, however the early studies did find higher levels of caregiver
stress among families supporting people with TBI [37,38]. However
more recent studies have been more equivocal, with fewer differen-
ces found between the 2 caregiver groups [20,39]. One explanation
could be that the constructs of interest may tap into the resources
that families bring to the challenge of caregiving, rather than their
vulnerabilities.

The study confirmed empirically the hypothesised associations
between resilience and key internal and external attributes that have
ealth and Social Security de ClinicalKey.es por Elsevier en septiembre 18, 
ización. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.



Table 3
Within groups comparison of the whole sample of family caregivers of people with traumatic brain injury or spinal cord
injury between Time 1 (2 years) and Time 2 (5 years) post injury.

Variables Total group of family
members (n = 200) Mean (SD)

Family members
Time 1 (n = 100)
Mean (SD)

Family members
Time 2 (n = 100)
Mean (SD)

t statistic

Explanatory variable
CD-RISC Resilience 73.71 (11.82) 75.89 (10.60) 71.53 (12.61) 3.49*
Mediating variables
GSEQ Self-efficacy 32.08 (4.08) 32.51(3.85) 31.66 (4.28) 1.91
HHI Hope 37.89 (4.63) 39.63 (4.74) 36.16 (3.82) 7.38*
MOS SSS Social support 74.44 (18.24) 76.18 (17.29) 72.70 (19.07) 2.10
Outcome variables
CBS Caregiver burden 46.16 (14.72) 45.81 (13.62) 46.51(15.81) �0.58
SF-36 Mental health 47.44 (9.58) 45.45 (9.02) 49.43 (9.75) �4.47*
PANAS Positive affect 33.95 (7.22) 34.36 (7.20) 33.55 (7.26) 1.03
PANAS Negative affect 17.20 (6.50) 17.72 (6.43) 16.69 (6.64) 1.56
GHQ-28 Psychological distress 20.12 (9.50) 20.80 (8.45) 19.44 (10.45) 1.50

CBS: Caregiver Burden Scale, CD-RISC: Connor-Davidson Resilience Scale, GHQ-28: General Health Questionnire-28, GSEQ:
General Self-Efficacy Questionnaire, HHI: Hearth Hope Index, MOS SSS: Medical Outcome Survey Social Support Survey,
PANAS: Positive and Negative Affect Schedule, SF-36: Medical Outcomes Survey Short Form-36. * Significant at Bonferroni
adjusted alpha set at 0.005 (0.05/9) for multiple tests.
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been found in the general population and other clinical groups,
including self-efficacy [20,40] hope [19,41] and social support [42].
The levels of resilience reported by the family caregivers at both
time-points were similar to those found in the general population
[25]. This contrasts with the mixed findings among people with TBI
themselves, in which some studies have found similar robust levels
[43] while others have reported decreased resilience, with levels up
to 30% lower than the general population [44]. Among the family
respondents in this study, small but significant reductions were
found in both resilience and hope from 2 to 5 years, however, the lat-
ter scores were still at the high end of the 2 scales [25,27], suggesting
the decrease may be of modest clinical significance.

Positive emotion plays an important role in subjective well-being
within the general population [45], as well as among family care-
givers in TBI and SCI [24]. The models highlighted the important role
of positive affect in contributing both to an overall sense of well-
Table 4
Between-groups comparison at Time 1 (2 years) and Time 2 (5 years) of the family caregive

Variables Year 2 (Time 1)
Family member of person
with TBI (n = 77)
mean (SD)

Family member of person
with SCI (n = 23)
mean (SD)

Explanatory variable
CD-RISC Resilience 76.64(10.89) 73.34(9.31)

Mediating variables
GSEQ Self- efficacy 33.64(3.89) 30.65(3.12)

HHI Hope 40.00(4.76) 38.39(4.55)

MOS SSS Social support 76.31(17.60) 75.73(16.61)

Outcome variables
CBS Caregiver burden 46.14(13.88) 44.69(12.94)

SF-36 Mental health score 45.57(8.86) 45.02(9.71)

PANAS Positive affect 34.40(6.95) 34.21(8.12)

PANAS Negative affect 17.15(6.32) 19.60(6.55)

GHQ-28 Psychological
distress

20.68(8.69) 21.17(7.76)

CBS: Caregiver Burden Scale, CD-RISC: Connor-Davidson Resilience Scale, GHQ-28: General
Index, MOS SSS: Medical Outcome Survey Social Support Survey, PANAS: Positive and Neg
Bonferroni adjusted alpha set at 0.005 (0.05/9) for multiple tests.
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being as well as acting to buffer against psychological distress. While
the buffering effect of social support on psychological distress among
caregivers has been extensively documented [46,47], the role of posi-
tive affect (as supported by resilience, hope and social support) as a
buffer has not been as clearly delineated. The study also provided fur-
ther evidence of an association between negative affect and lower
levels of resilience. One possible reason for this inverse association
could be the lower levels of problem-solving skills (an important
component of resilience) associated with caregivers reporting higher
negative affect, alongside a higher use of escape-avoidance styles of
coping [24].

Social support is an important environmental component of resil-
ience, highlighting that resilience is not simply about an individual
coping on their own [17,23-48]. People with high levels of resilience
can quickly adapt to the changing environment [49] by mobilizing
higher levels of social support including instrumental resources.
rs of people with traumatic brain injury (TBI) and spinal cord injury (SCI).

Year 5 (Time 2)

t-stat
Family member of person
with TBI (n = 77)
mean (SD)

Family member of person
with SCI (n = 23)
mean (SD)

t-statistic

1.31 72.41(12.13) 68.56(14.00) 1.29

2.72* 31.79(4.25) 31.21(4.43)
0.56

1.44
36.16(3.76) 36.17(4.11)

�0.06

0.14
73.03(19.85) 71.56(16.54)

0.29

0.45
47.05(16.52) 44.69(13.34)

0.63

0.26
49.67(9.23) 48.66(11.51)

0.43

0.11
33.31(6.94) 34.34(8.36)

�0.60

�1.61
16.58(6.88) 17.04(5.85)

�0.31

�0.24
19.32(10.64) 19.82(10.00)

�0.11

Health Questionnire-28, GSEQ: General Self-Efficacy Questionnaire, HHI: Hearth Hope
ative Affect Schedule, SF-36 Medical Outcomes Survey Short Form-36. * Significant at
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Fig. 1. Model of resilience in family caregivers of individuals with TBI or SCI with pooled results (year 2 + year 5). All significant paths with their coefficients are e.
% indicates the proportion of variance.
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Reflecting this, the multi-group analysis found that social support
played a dynamic and expanded role in the model at the 5-year time-
point. This contrasted with the initial model at the 2-year time-point,
in which the sole path between social support and caregiver outcome
was in buffering against caregiver burden [24]. Paths from social sup-
port to positive affect and to mental health emerged at the 5-year
time-point, highlighting the potential contribution of ongoing social
Fig. 2. Model of resilience in family caregivers of individuals with TBI or SCI for Time 1 (Time
*: non-significant path. % indicates the proportion of variance.
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support to the long-term sustainability of caregiving. It certainly acts
as a counter to the increased social isolation reported by some family
caregivers [46]. The path from social support to hope was no longer
significant at five years, with the percentage variance of hope con-
tributing to the model at 5 years also reducing. Although this might
be seen as the start of caregivers giving up hope as the time post-
injury increased, an alternative explanation might be that the results
2): Multigroup analysis.
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represent a modulation of the level of hope over time as part of the
process of adjustment to the ‘new normal’ of life post-TBI or SCI.

This study has several limitations. Despite the lack of differences
between the participants who took part at year 5 versus those who
did not, the study may have oversampled adaptive families, leading
to an overstatement of the level of positive outcomes. Although the
modest size of the research sample is of concern, the model fit indices
were good, which suggested the modeling was acceptable. Further-
more, as a rule, models with robust parameter estimates and varia-
bles with high reliability may require smaller samples [50].
Nevertheless, caution is required in the generalization of these find-
ings, with further investigation needed with larger samples.

Given the growing research base highlighting the importance of
resilience in the adjustment and well-being of family caregivers,
introducing resilience questionnaires into broader family assessment
protocols could be considered, with a growing number of question-
naires becoming available [17]. Intervention programs that aim to
build family resilience are starting to appear, and may become part of
longer-term standard care provided to family caregivers [17]. Find-
ings from the current study suggest that families supporting relatives
with differing clinical conditions share similar aspects of their psy-
chological profiles, meaning that interventions to build resilience
may have applicability across multiple groups, leading to efficiency
in clinical resources and time. The research also suggests that rehabil-
itation and disability services pay particular attention to the social
networks and resources available to family members and seek to
identify means of preserving or enhancing those networks over time.

Future research could be expanded to examine the links between
resilience and spirituality [24], with initial studies already finding a
strong correlation between the two. It would be useful to better
understand the role of positive emotion as a cornerstone of caregiver
psychological well-being and in particular, the relationship between
positive emotion and other commonly used quality of life measures
such as such as satisfaction with life. Further research could help
tease out which elements of social support are most important, for
example, the provision of emotional support versus instrumental
support. Finally, further research up to 10 years post-injury would be
required to establish whether the decline in resilience identified in
this study was part of a longer-term trend, or a fluctuation of scores
around the mean. In line with the recommendation of Neils-Strunjas
et al., [17] such research would assist to build the evidence base to
better guide rehabilitation professionals in their understanding of
the role of resilience in the adaptation of family caregivers to a rela-
tive with a catastrophic injury such as TBI or SCI.
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