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Abstract.
BACKGROUND: A strength-based approach in the rehabilitation after traumatic brain injury (TBI) is recommended for
patients and their families. However, further exploration of the complexity of individual and family factors is needed.
OBJECTIVE: To explore the associations between individual protective resources in patients and family members and the
overall family functioning using a strength-based approach.
METHODS: Secondary analysis of data collected at baseline in a randomized controlled trial. Structural equation modeling
with two latent constructs and six observed variables was performed. Outcome measures included the Resilience Scale for
Adults, the Mental Component Summary (SF-36), the General Self-Efficacy Scale, and the Family Adaptability and Cohesion
Evaluation Scale-IV.
RESULTS: Hundred and twenty-two participants (60 patients, 62 family members) with a mean age of 43 years were included
at a median of 11 months post-injury. The final model demonstrated a strong covariance (coefficient = 0.61) between the latent
Protective construct and Family functioning. Model-fit statistics indicated an acceptable fit to the data.
CONCLUSION: Higher levels of protective resources (resilience, self-efficacy, and mental HRQL) were positively associated
with family functioning. These resources should be further assessed in patients and their families, to identify factors that can
be strengthened through TBI rehabilitation intervention.
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1. Introduction

Regardless of the severity of traumatic brain injury
(TBI), individuals may experience various physical,
cognitive, and emotional problems after injury, which

∗Address for correspondence: Mari S. Rasmussen, E-mail:
masras@ous-hf.no.

can impact daily life activities and participation, and
reduce the quality of life (Polinder et al., 2018; Ras-
mussen et al., 2020; Wilson, Stewart, et al., 2017).

From a family system perspective, the impact
of TBI concerns all family members and might
adversely affect family dynamics (Ergh et al., 2002;
Gan et al., 2006). Family systems consist of mul-
tiple reciprocal relationships among the members
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within the system; consequently, if one family mem-
ber changes it will impose changes in all the other
members as well (Verhaeghe et al., 2005). Stud-
ies exploring the effects of TBI on families have
demonstrated an increased risk for unhealthy family
dynamics, as well as increased levels of emotional
distress (Ennis et al., 2013) and caregiver burden
in family members (Bayen et al., 2016; Rasmussen
et al., 2021). However, when the family system is
exposed to an unexpected stressor, such as a TBI,
the system may also adjust to maintain stability and
continue functioning (Olson, 2011).

Regarding the consequences of TBI on both indi-
viduals and families, the focus of studies has shifted
from negative outcomes to a more strength-based
perspective, which is relevant for understanding the
recovery process following TBI (King et al., 2021).
Despite the distress and challenges in the aftermath of
TBI, some individuals and families seem to adjust and
cope more efficiently than do others (Ponsford et al.,
2003; Verhaeghe et al., 2005). Studies on caregivers
of persons with TBI have demonstrated that a signif-
icant proportion of families report generally healthy
family communication and functioning (Lehan et al.,
2012; Perrin et al., 2013; Ponsford et al., 2003; Ras-
mussen et al., 2020; Schönberger et al., 2010). Based
on these findings, researchers have called for further
exploration of factors associated with healthy coping
and adjustment (Ponsford et al., 2003; Verhaeghe et
al., 2005).

Two psychological constructs pertaining to reha-
bilitation have received attention in line with the
increasing focus on the strength-based approach:
resilience and self-efficacy. Resilience refers to fac-
tors that facilitate coping and adjustment in response
to traumatic and challenging events (Friborg et al.,
2009), and is applicable at both individual and fam-
ily levels (Aburn et al., 2016; Godwin et al., 2015).
According to Bonanno, resilience is both an indi-
vidual resource and a modifiable factor (Bonanno,
2005). Self-efficacy often is considered a quality of
resilience; it refers to how people think, feel, and
act, to shape and take control over their lives to
achieve desirable outcomes (Schwarzer & Warner,
2012; Seligman & Csikszentmihalyi, 2000).

At the individual level, skills that have been iden-
tified to facilitate resilience include personal abilities
such as maintaining a positive outlook, having pos-
itive emotions, and placing greater value on support
from family and friends (Bonanno, 2004; Friborg et
al., 2003). At a family level, resilience is reflected
in a family’s ability to establish mutual and shared

responses to challenges. Moreover, family resilience
is dependent on the level of cohesion, flexibility, and
communication skills among family members (God-
win et al., 2015; Olson et al., 2019; Stejskal, 2012).

Previous studies have mainly explored protective
factors in either patients or caregivers (Anderson
et al., 2020; Hanks et al., 2016), and few studies
have explored resilience from a family perspective
by including outcomes for both patients and fam-
ily members. An exception is a study by Scholten
et al. (2020) on dyads of patients and caregivers fac-
ing an acquired brain injury or spinal cord injury.
The study found that low self-efficacy in the acute
phase after an injury is associated with adjustment
problems and unhealthy family functioning at six
months post-discharge, whereas dyads with high
self-efficacy demonstrated more healthy family func-
tioning (Scholten et al., 2020).

In persons with TBI, high resilience has been asso-
ciated with better functional outcomes and lower
levels of emotional distress one year after injury
(Marwitz et al., 2018). Other studies have shown that
persons with mild-to-severe TBI who report low lev-
els of resilience are at particular risk of impaired
subjective well-being, including psychological dis-
tress, symptom burden, and reduced life satisfaction
(Brands et al., 2019; Rapport et al., 2020). Mean-
while, in persons with mild TBI, high self-efficacy is
associated with a more active coping style (Scheenen
et al., 2017).

Similar associations have been revealed in stud-
ies on resilience in caregivers of persons with TBI
and acquired brain injury. Resilient caregivers tend
to cope more actively and have better mental health
(Simpson & Jones, 2013; Simpson et al., 2021).
Simpson et al. (2021) suggest that resilience and
social support mediate the relationship between cop-
ing and caregiver burden. Higher levels of resilience
are also associated with better mental health-related
quality of life in both individuals with TBI and fam-
ily members (Rasmussen et al., 2020), consistent with
the resilience theory. Moreover, TBI patients’ behav-
ioral changes, caregivers’ well-being and the family
functioning are strongly influenced by each other
(Norup, 2018; Schönberger et al., 2010).

In a rehabilitation context, the increasing interest
in protective factors and the family system’s abili-
ties to adjust and recover following a TBI has led
to the development of strength-based family inter-
ventions that aim to promote positive outcomes for
all family members (Godwin & Kreutzer, 2013).
However, empirical studies are needed to determine
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the relevance of these protective factors for the TBI
population from a positive psychology perspective
and to identify core components, in order to develop
effective family interventions (Evans, 2011; Godwin
& Kreutzer, 2013; Sullivan et al., 2016). Furthermore,
such studies should explore various factors that influ-
ence the family functioning (Walsh, 2003). Given
the complex nature of relationships among constructs
such as individual and family resilience, multivariate
methods are recommended in rehabilitation research
(Dimitrov, 2006).

The objectives of this study, therefore, were to
determine the associations between protective factors
and family functioning-related factors. Specifically,
by applying a structural equation modeling (SEM)
approach, we aimed to examine the interactions
between protective factors and family functioning,
from the perspectives of both patients and their fam-
ily members. Based on individual resources and the
family systems theory, we hypothesized that individ-
ual protective factors would be strongly correlated
with family functioning in families experiencing the
consequences of TBI.

2. Methods

2.1. Study design

This cross-sectional study involved secondary data
analysis of baseline data collected from a randomized
controlled trial (RCT) of a family-based interven-
tion for patients and family members affected by TBI
(Rasmussen et al., 2021). The RCT was registered in
Clinical Trials with the identifier: NCT03000400 and
approved by the Norwegian Medical Research Ethic
Committee (#2016/1215). Written informed consent
was obtained from all participants.

2.2. Procedures and participants

Participants were enrolled at the Department of
Physical Medicine and Rehabilitation, Oslo Univer-
sity Hospital, Norway, from January 2017 to June
2019. Participants were recruited from a specialized
TBI outpatient clinic where they had been referred for
follow-up after mild TBI, with a protracted course
of recovery, to severe TBI. Eligibility criteria were
patients a) aged 16–65 years, b) who were diag-
nosed with a TBI according to the International
Classification of Diseases, 10th Revision (ICD-10)
classification system (S06.0–S06.9), c) who had sus-

tained the TBI 6–18 months prior to study inclusion,
d) who had a cognitive functioning level correspond-
ing to a Rancho Los Amigos Scale score of 8 (Hagen
et al., 1979), and e) were residing at their homes.
Patients who met the selection criteria were identi-
fied and screened by their attending physicians. The
family members were selected by the patients; the eli-
gibility criteria for the family members were: a) aged
18–65 years, b) actively involved in the patient’s daily
life and having regular contact. Patients and family
members were excluded in case of: a) inability to
speak/read Norwegian, b) a pre-injury learning dis-
ability, c) an ICD-10 diagnosis of severe psychiatric
or degenerative neurological illness, d) ongoing sub-
stance abuse, and e) having other family members in
need of professional care.

2.3. Data collection and outcome measures

Data were collected using standardized self-
reported questionnaires that were filled out by both
patients and family members. A short questionnaire
was designed in adjunction with the study to collect
sociodemographic data. In addition, injury-related
variables were obtained from patients’ medical
records. To control for bias, the outcome measures
were administered by research assistants who were
blinded to the study allocation. Baseline data from
the intervention and control arms in the RCT were
utilized in the current study. The questionnaires were
completed during the introductory session for the
families in the intervention group and via mail by
families in the control group.

Sociodemographic data included age, gender, level
of education (dichotomized into low/high, with high
representing college/university degree), family mem-
ber’s relationship to the patient, duration of the
relationship, employment status, and the number of
people living in the patient’s household.

Injury-related characteristics included cause of
injury, time since injury (months), the lowest Glas-
gow Coma Scale (GCS) score recorded within
the first 24 h after injury; scores 3–8, 9–12, and
13–15 indicate severe, moderate and mild injury,
respectively (Teasedale & Benett, 1975), the Abbre-
viated Injury Scale Head score (Association for the
Advancement of Automotive Medicine, 2008), and
intracranial injury on CT/MRI.

Resilience: Resilience was assessed using the
Resilience Scale for Adults (RSA) (Friborg et al.,
2003). The RSA is a 33-item scale that assesses
positive individual factors across five domains: per-
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ception of self/future, social competence, family
cohesion, social resources, and structured style.
Responses are made on a 5-point scale, and the total
score ranges from 33 (worst) to 165 (best). The scale
has demonstrated good internal consistency, with
Cronbach’s alphas ranging from 0.67 to 0.90 for the
different domains (Friborg et al., 2003).

General self-efficacy: General self-efficacy was
assessed using the General Self-Efficacy Scale
(GSE), which assesses the degree to which a person
believes in their competence to cope with stressful
events and demands (Schwarzer & Jerusalem, 1995).
The GSE consists of 10 items scored on a 4-point
scale from 1 (not at all) to 4 (exactly true). The total
score ranges from 10 (worst) to 40 (best). The GSE
has shown good internal consistency with Cronbach’s
alphas ranging from 0.86 to 0.94 (Luszczynska et al.,
2005).

Mental health-related quality of life: This out-
come was assessed using the Mental Component
Summary (MCS) of the Medical Outcomes 36-item
Short Form Health Survey (SF-36), version 2 (Ware
& Gandek, 1994). It comprises the following mental
domains: vitality, social functioning, role-emotional
functioning, and mental health. The MCS scores are
transformed into T-scores based on US normative
data with a mean of 50 and a standard deviation (SD)
of 10 (Ware & Gandek, 1994). Scores >55 are con-
sidered above the average mental HRQL, whereas
scores ranging from 45 to 55 indicate normal men-
tal HRQL. Scores 40–45 and <40 indicate somewhat
reduced mental HRQL and reduced mental HRQL,
respectively (Wilson, Marsden-Loftus, et al., 2017).
The internal consistency was reported to be satisfac-
tory (Cronbach’s alpha = 0.82) in a recent Norwegian
study on individuals with moderate-to-severe TBI
(Forslund et al., 2021).

Family functioning: Family functioning was
assessed using the Family Adaptability and Evalu-
ation Scale – Fourth Edition (FACES-IV) (Olson,
2011). The FACES is a 42-items scale that assesses
the degree of cohesion and flexibility in a family sys-
tem. The responses are made on a 5-point scale from 1
(strongly disagree) to 5 (strongly agree). The measure
consists of two balanced scales (balanced cohesion
and flexibility) and four unbalanced scales: two for
high and low cohesion (enmeshed and disengaged)
and two for high and low flexibility (chaotic and
rigid). The Circumplex ratio score is recommended
for research purposes, as it indicates whether a fam-
ily system is balanced or unbalanced in terms of
cohesion and flexibility. A ratio score of 1 indicates

equal levels of balance/unbalance, whereas higher or
lower scores indicate balanced or unbalanced sys-
tems, respectively. The Circumplex ratio score was
used in the current study. Additionally, the FACES
consists of 20 items that measure the level of fam-
ily communication and family satisfaction, with total
percentile scores ranging from 10 (worst) to 99 (best)
(Olson, 2011).

2.4. Sample size

The sample size was estimated prior to the RCT,
and the sample size calculation is described in
a previous publication (Rasmussen et al., 2021).
In conjunction with the current study, we per-
formed a post-hoc calculation for a SEM approach
(https://www.analyticscalculators.com/calculator.
aspx?id=89). With an expected effect size of 0.3,
� = 0.8, and � = 0.05, we added two latent variables
and six observed variables, which estimated a
minimum sample size of 90 participants to detect
an effect. The sample size (n = 122) meets this
requirement and was considered acceptable accord-
ing to existing recommendations (Wolf et al., 2013).
Considering that this was an explorative study in a
rehabilitation context and that the incidence of TBI
in Norway is lower compared to other countries
(Andelic et al., 2012), we determined a sample size
of 122 to be sufficient for the current study.

2.5. Statistical analyses

All statistical analyses were performed using Stat-
aCorp LLC (STATA) software (College Station, TX,
USA), version 17. Descriptive statistics are presented
with means and standard deviations for normally
distributed continuous data and with medians and
interquartile ranges (IQR) for skewed data. Cate-
gorical data are presented as frequencies (n) and
percentages (%). Correlations using Pearson’s r were
interpreted according to Cohen’s d as small (0.10),
medium (0.30), and large (0.50) effect sizes (Cohen,
1992). To test the model, we used a SEM approach
to investigate the covariance between two sets of
variables and to examine multiple associations simul-
taneously. Standardized coefficients were reported.
The model comprised two latent variables, namely
the strength-based Protective factors and Family
functioning. The observed measures for the Pro-
tective latent construct included RSA, GSE, and
MCS. The constructs for the Family construct were
the Circumplex ratio score, the Family Communi-
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cation Scale, and the Family Satisfaction Scale of
the FACES-IV. To assess model fit, we calculated
maximum likelihood estimates. We used the root
mean squared error of approximation (RMSEA), the
comparative fit index (CFI), and the Tucker-Lewis
index (TLI). RMSEA value <0.08, standardized root
mean squared residual (SPRM)<0.07, and CFI and
TLI >0.95 were considered to indicate an acceptable
model fit (Hu & Bentler, 1999).

3. Results

A total of 122 participants (60 persons with TBI
and 62 family members) were included in the study.
Participants’ mean age was 43 years. Most fam-
ily members (92%) were spouses/partners to the
patients, and more than 80% reported having been
in the relationship for more than five years. Most of
the participants (75%) had a high education. Sociode-
mographic and injury-related data are presented in
Table 1.

The injured persons were included in the study at a
median of 11 months post-injury, and the main causes
of injury were falls and traffic accidents. Most partic-
ipants (82%) had sustained a mild TBI as classified
by the GCS score, and approximately 30% showed
evidence of intracranial injury on CT/MRI.

The patients reported significantly lower levels of
mental HRQL (p < 0.001), resilience (p = 0.025), and
general self-efficacy (p = 0.040) than did their family
members, based on the self-reported outcome mea-
sures. There were no significant differences in the
family functioning-related variables between patients
and family members. The mean comparison between
patients and family members (as assessed by Cohen’s
d) showed a moderate effect size for mental HRQL
and small effect sizes for resilience and general self-
efficacy.

In the assessment of mental HRQL in patients and
family members together, approximately one-third
of the participants reported reduced mental HRQL
(MCS <40). From a strength-based perspective,
24 participants (20%) demonstrated above-average
mental HRQL according to the recommended
score interpretation guidelines (MCS >55) (Wilson,
Marsden-Loftus, et al., 2017). There are no estab-
lished cut-off scores for interpreting the total RSA
and GSE scores. However, 101 points represented
the lowest quartile (25th percentiles) on the RSA and
28 points represented the lowest quartile (25th per-
centiles) on the GSE for all participants in the current

study. Regarding family functioning, the average Cir-
cumplex ratio score indicated that the families had
balanced family dynamics in terms of cohesion and
flexibility levels (Circumplex ratio score >1). More-
over, 75 participants (60%) reported high or very high
levels of family communication, and 50 participants
(40%) reported high or very high family satisfaction.
Table 2 displays the means, SDs, and test statistics of
the outcome measures.

3.1. Correlation matrix

Table 3 displays Pearson’s correlation coeffi-
cients for all observed variables in the measurement
model. All correlations were positive and signifi-
cant (p < 0.05). Resilience and general self-efficacy
were strongly correlated. Resilience was strongly and
positively correlated with family functioning-related
variables except for family communication (FCS),
for which the correlation was medium. All family
functioning-related variables were strongly corre-
lated with each other, and family communication and
family satisfaction showed the strongest correlation
(0.81).

3.2. Structural equation model

The final SEM model is shown in Fig. 1, dis-
playing standardized coefficients and measurement
error. All coefficients were significant (p < 0.001;
see Table 4). The covariance between the two
latent constructs—Protective factors and Family
functioning—was 0.61, indicating a large effect
size. For the latent Protective construct, resilience
loaded most highly (0.93), followed by self-efficacy
(0.66) and mental HRQL (0.58). For the Family
construct, family satisfaction had the largest stan-
dardized correlation coefficient (0.93) followed by
family communication (0.87) and overall family
functioning (0.73). The final model indicated an
acceptable fit to the data based on the following esti-
mates: CFI = 0.97, TLI = 0.97, RMSEA = 0.07, and
SPRM = 0.045. Table 4 displays the statistics for the
SEM model including standardized coefficients, con-
fidence intervals, p-values, and model-fit parameters.

4. Discussion

This study aimed to explore the association
between protective individual resources and overall
family functioning in patients with TBI and their fam-
ily members at baseline in a RCT of a family-based
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Table 1
Sociodemographic and injury-related variables

Variables Patients Family members All participants
(n = 60) (n = 62) (n = 122)

Age, mean (standard deviation) 43.8 (11.2) 42.6 (11.4) 43.2 (11.3)
Female sex, n (%) 32 (53.3) 32 (51.6) 64 (52.5)
Family member’s relationship to the patient

Spouse/partner – 57 (91.9)
Parent – 1 (1.6)
Child – 4 (6.5)

Number of persons in the household, median (range) 3 (1–6)
Duration of relationship to the patient (n = 57)

<1 year 3 (5.2)
1–5 years 7 (12.3)
>5 years 47 (82.5)

Level of education
Low 16 (26.7) 15 (24.2) 31 (25.4)
High 44 (73.3) 47 (75.8) 91 (74.6)

Injury characteristics
Time since injury months, median (IQR) 11.4 (8, 16)
GCS, median (IQR) 15 (14, 15)
Mild 49 (82.0)
Moderate 3 (5.0)
Severe 8 (13.3)
AIS, median (IQR) 1 (1, 3)
Intracranial injury CT/MRI, n (%) 18 (30.0)

Cause of injury
Falls 22 (36.7)
Traffic accidents 19 (31.7)
Struck by object 14 (23.3)
Others 5 (8.3)

GCS, Glasgow Coma Scale; AIS, Abbreviated Injury Scale; CT/MRI, Computed Tomography; MRI,
Magnetic Resonance Imaging.

Table 2
Means, SDs, and test statistics of outcome measures

Outcome measure Patients Family members All
participants

Test statistics (effect size,
Cohen’s d)

MCS 41.8 (9.9) 47.9 (9.0) 44.9 (9.9) p = <0.001, (d = –0.63)
RSA 107.2 (16.6) 113.9 (16.2) 110.6 (16.7) p = 0.025 (d = –0.41)
GSE 30.1 (5.1) 31.9 (4.5) 31.0 (4.9) p = 0.040 (d = –0.38)
FACES IV
Circumplex ratio 3.0 (1.0) 3.1 (1.2) 3.1 (1.2) p = 0.590 (d = –0.1)
FCS 66.1 (26.2) 67.3 (24.2) 66.7 (25.2) p = 0.798 (d = –0.05)
FSS 56.0 (28.8) 55.9 (26.2) 55.9 (27.4) p = 0.980 (d = 0.00)

Abbreviations: MCS, Mental Component Summary; RSA, Resilience Scale for Adults; GSE, General
Self-Efficacy scale; FACES IV, Family Adaptability and Cohesion Evaluation Scale, Fourth Edition.

Table 3
Pearson’s correlations for self-reported outcome measures included in the model

RSA GSE MCS Circumplex FCS FSS

RSA 1.0000
GSE 0.6114∗ 1.0000
MCS 0.5326∗ 0.4710∗ 1.0000
Circumplex ratio 0.5191∗ 0.2933∗ 0.2795l 1.0000
FCS 0.4801∗ 0.2545l 0.2135l 0.6400∗ 1.0000
FSS 0.5364∗ 0.3503l 0.3142l 0.6642∗ 0.8172∗ 1.0000

∗P < 0.001, lP < 0.05. RSA, Resilience Scale for Adults; GSE, General Self-Efficacy
scale; FCS, Family Communication Scale; FSS, Family Satisfaction Scale.
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Fig. 1. Structural equation model with standardized coefficients.

Table 4
Statistics for the structural equation model

Measurement Standardized � 95% CI p-value

RSA - Protective 0.93 0.83 1.03 <0.001
GSE - Protective 0.66 0.53 0.78 <0.001
MCS - Protective 0.58 0.44 0.72 <0.001
Circumplex ratio - Family 0.73 0.64 0.82 <0.001
FCS – Family 0.87 0.81 0.93 <0.001
FSS – Family 0.93 0.87 0.98 <0.001
Covariance protective – Family 0.61 0.48 0.74 <0.001
Fit statistics for the model CFI TLI SPRM RMSEA

0.986 0.986 0.045 0.07

RSA, Resilience Scale for Adults; GSE, General Self-Efficacy scale; MCS, Mental Component
Summary; FCS, Family Communication Scale; FSS, Family Satisfaction Scale; CFI, Compar-
ative Fit Index; TLI, Tucker-Lewis Index; SPRM, Standardized Root Mean Squared Residual;
RMSEA, Root Mean Squared Error of Approximation.

intervention. The results support our hypothesis
that individual protective factors are strongly cor-
related with family functioning. Higher levels of
protective resources—resilience, mental HRQL, and
self-efficacy—were significantly and positively asso-
ciated with family functioning, which were reflected
in higher cohesion and flexibility in the family sys-
tem, and family communication and satisfaction.
Our findings support the whole-family approach rec-
ommended in TBI rehabilitation, emphasizing the
importance of improving both individual and family
functioning (Godwin et al., 2015).

The factor loadings for each latent variable were
all >0.5, indicating that they defined the respec-
tive latent construct according to the suggested
methodological recommendations for SEM analyses
(Kang & Ahn, 2021). Family satisfaction and family
communication had the largest standardized coeffi-
cients associated with the latent Family Functioning
construct. However, the Circumplex ratio score rep-
resenting the amount of cohesion and flexibility in
the family also showed good convergent validity.

An underlying assumption of the family systems
theory is the reciprocity among the members of the
system, as well as the system as a whole (Verhaeghe et
al., 2005). This study supports this assumption, show-
ing that factors in the individual and family domains

are strongly associated with each other. If the family
manages to create a shared and collaborative response
to TBI-related challenges, they are more likely to
maintain a healthy and balanced family functioning
(Godwin et al., 2015; Stejskal, 2012). We included
both individuals with TBI and their family members,
and thus, this study reflects patients’ and family mem-
bers’ perspectives. This type of approach is necessary
for a rehabilitation process, as it may improve all fam-
ily members’ well-being and yield positive patient
outcomes (Vangel et al., 2011).

As the family perspective becomes increasingly
acknowledged in the context of TBI rehabilitation
(Foster et al., 2012), family interventions targeting
family functioning have been developed and tested in
TBI populations (Gauvin-Lepage et al., 2015; Lefeb-
vre et al., 2007; Rasmussen et al., 2021; Winter et al.,
2016). Although it is necessary to also acknowledge
the challenges related to TBI, many of these inter-
ventions focus on enhancing the family resources to
help families apply their abilities to overcome TBI-
related challenges. However, a scoping review of
family interventions following acquired brain injury
concluded that the evidence of the effectiveness of
family interventions is inconsistent, and identify-
ing key components of the interventions has been
challenging (De Goumoëns et al., 2018). This may
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partly be due to the numerous reciprocal relation-
ships that exist in family systems. Hence, the current
study provides more insights into some of the com-
plex relationships among outcomes that may be of
interest from a strength-based perspective.

The factor resilience loaded most highly on the
Protective construct. Although HRQL is among the
most commonly used outcomes for the TBI popula-
tion (Polinder et al., 2013), our findings suggest that
resilience should be included as an outcome of inter-
est and that validated outcome measures should be
implemented for both patients and family members
in TBI rehabilitation. A previous study on individu-
als with TBI using a strength-based approach found
a direct positive interaction between healthy fam-
ily dynamics and mental HRQL (Cariello et al.,
2020). In the present study, the bivariate correla-
tions revealed that among the observed variables
linked to the Protective construct, resilience was more
strongly correlated to the family functioning-related
variables than mental HRQL and self-efficacy. In
Rapport et al.’s study on individuals with TBI, screen-
ing for resilience levels was found to be important,
as strength-based interventions may be more influ-
ential on well-being in those with low resilience
levels (Rapport et al., 2020). Our findings also sup-
port the hypothesis that enhancing resilience in both
patients and family members will positively influence
the overall family functioning (Godwin & Kreutzer,
2013; Godwin et al., 2015).

A recent systematic review of resilience in family
caregivers of persons living with chronic neurolog-
ical conditions, including TBI, concluded that most
studies have explored resilience in connection to neg-
ative outcomes such as caregiver burden (McKenna et
al., 2022). The literature on TBI suggests that higher
levels of resilience are associated with lower levels
of caregiver burden after acquired brain injury and
spinal cord injury (Las Hayas et al., 2015; Simpson &
Jones, 2013). Considering that rehabilitation research
has emphasized capacities and strengths rather than
maladaptive responses (Evans, 2011), the focus on
negative outcomes in studies of TBI resilience could
be considered somewhat contradictory (McKenna et
al., 2022). Sullivan et al. showed in their systematic
review that resilience is most often used as a predic-
tor rather than the outcome of interest (Sullivan et al.,
2016). The present study is one of the first to demon-
strate the association of positive resources in both
patients and family members, including resilience,
with positive aspects of the Family Functioning con-
struct.

Although it is well known that TBI may negatively
affect family functioning in both the short- and long-
term (Cariello et al., 2020; Ergh et al., 2002; Gan et
al., 2006; Schönberger et al., 2010), several studies
have revealed that a significant proportion of fam-
ilies have reported healthy and balanced levels of
cohesion, flexibility, and family communication fol-
lowing a TBI (Lehan et al., 2012; Perrin et al., 2013;
Ponsford et al., 2003). Similarly, on average, the fam-
ilies in the present study reported balanced levels of
cohesion and flexibility and a high level of family
communication. Despite reporting a balanced fam-
ily functioning, we found in a previous study on the
same study population that both patients and their
family members experience emotional distress, indi-
cating that these individuals are burdened to some
extent (Rasmussen et al., 2020). This observation
accords with a study by Kreutzer et al., which showed
that caregivers reporting healthy family functioning
still experienced elevated levels of emotional distress
(Kreutzer et al., 1994). The presence of both negative
and positive outcomes highlights the importance of
assessing positive outcomes in addition to negative
ones because it can help identify resources that can
be further strengthened (Dunst & Trivette, 2009).

Further, Ponsford et al. suggest that having access
to a rehabilitation system might alleviate family dis-
tress following TBI (Ponsford et al., 2003). This
is particularly relevant in the current study, as all
individuals with TBI had received follow-up at a
specialized TBI outpatient clinic at the time of par-
ticipant enrollment. Nevertheless, previous studies
have noted the importance of examining families
that adjust and cope well following a family mem-
ber’s TBI, as they can provide invaluable information
about the factors associated with positive outcomes
and growth (Ponsford et al., 2003; Vangel et al.,
2011). Based on the results of the current study, fam-
ilies who maintain adequate communication levels
and are satisfied with the family functioning may be
more likely to have higher levels of individual pro-
tective resources. Both family communication and
family satisfaction are important outcome measures
of family functioning; they enable changes within the
cohesion and flexibility dimensions, thereby improv-
ing the overall family function (Olson et al., 2019).
Furthermore, they can help identify families at risk of
unhealthy family functioning because balanced fam-
ilies tend to have more positive communication than
do unbalanced families (Olson et al., 2019). Family
satisfaction is associated with lower levels of burden
in caregivers of individuals with an acquired brain
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injury (Tramonti et al., 2019); it also functions as a
buffer against caregiver burden and distress following
a TBI (Coy et al., 2013; Vangel et al., 2011).

According to the family systems theory, individ-
ual behavior is the product of both individual and
family functioning (Vangel et al., 2011). Our results
reflect this notion, showing that individual resources
and family function are closely connected, and sug-
gest that identifying both personal and environmental
factors is important in the rehabilitation process.
Personal resources comprise factors such as social
functioning, self-efficacy, and coping style, whereas
environmental factors include family and social sup-
port (Dunst & Trivette, 2009; Nalder et al., 2019).
Social support, in addition to health information, is
rated among the most important needs by family
members following a TBI (Norup et al., 2015). Fur-
thermore, social support and resources are predictors
of family members’ HRQL and family functioning
(Ergh et al., 2002; Sabella & Suchan, 2019). Social
functioning and social resources are both embedded
in the MCS and the RSA (Friborg et al., 2003; Ware
& Gandek, 1994). It is, however, also possible that the
families in the current study perceived that some of
their needs were met through specialized follow-ups.
Receiving information about the injury and available
resources in the rehabilitation process can improve
patients’ and family members’ sense of control and
confidence, which in turn may strengthen protective
factors such as resilience and HRQL (Hanks et al.,
2016; Neils-Strunjas et al., 2017).

Expanding from an individualistic perspective to
the family perspective might improve desirable out-
comes in individuals with a TBI. A greater focus
on positive outcomes rather than negative outcomes
may be beneficial in TBI rehabilitation and the devel-
opment of family-based interventions. If clinicians
succeed in improving resources and competencies
for both patients and their family members, it may
improve the outcomes for the whole family.

4.1. Strengths and limitations

A strength of this study is that protective and fam-
ily resources were explored from a family perspective
based on responses from individuals with TBI and
their family members. Further, this study applied a
novel approach for understanding factors that are
associated with positive family outcomes after TBI.

Some limitations should be taken into account
when interpreting the findings. First, multivariate
methods, such as SEM, usually require a large sam-

ple size. The sample size of 122 in the present study
might be considered somewhat small and limiting
the significance of the results. However, the model-
fit parameters showed an acceptable model fit to the
data. Furthermore, multivariate methods have been
recommended in rehabilitation research because they
can provide unique insights into the complex reha-
bilitation process (Peek, 2000). Second, although
we included all TBI severities, the majority of the
patients had sustained a mild TBI with a protracted
course of recovery. Thus, our results may not apply to
families facing more severe injuries. Third, there may
have been a selection bias, as the families reported a
generally healthy family functioning. Troubled fam-
ilies may have been hesitant to participate in an
RCT that investigated an eight-week family interven-
tion (Rasmussen et al., 2021). Nevertheless, several
researchers have pointed to the importance of study-
ing families that seem to cope well after TBI, as these
families may provide invaluable insights into their
characteristics (Ponsford et al., 2003; Vangel et al.,
2011).

5. Conclusion

Based on the model presented in this study, we
propose an evaluation of the complex interaction
between individual and family functioning in those
who have experienced a TBI. Consistent with the
family systems theory, the model showed that indi-
vidual protective resources (resilience, self-efficacy,
and mental HRQL) were strongly correlated with the
overall family functioning factors (family cohesion,
flexibility, communication, and satisfaction), with a
large effect size. Resilience loaded most highly on
the Protective construct, whereas family satisfaction
loaded most highly on the Family Functioning con-
struct. This study supports a change toward a more
whole-family and resource-focused approach in TBI
rehabilitation.
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