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Abstract
Primary objective: A contemporary model of psychological stress based on an amalgamation of Conservation of Resources
theory and the McMaster Model of Family Functioning was devised to compare the effects of neurobehavioural
impairments on family functioning and psychological distress in spouses and parents caring for relatives with TBI.
Method: Participants were 64 spouses and 58 parents. They completed the Neurobehavioral Problem Checklist, Family
Assessment Device and the Brief Symptom Inventory. Structural equation modelling (SEM) was used to test the model
for the combined (spouses and parents) sample. Multi-group analysis was then employed for examining differences in
structural weights for spouses and parents.
Main results: SEM supported the model for the combined sample. Multi-group analysis showed for spouses cognitive
and behavioural impairments significantly disrupted family functioning, which in turn increased psychological distress.
In contrast, cognitive and behavioural impairments did not significantly disrupt family functioning in parents. For parents,
however, cognitive impairments increased psychological distress. Furthermore, parents who reported disrupted family
functioning also experienced higher levels of psychological distress. The effect of cognitive impairments was statistically
more influential on the level of distress in parents when compared to spouses.
Conclusions: Understanding these differences can assist in better targeting family support interventions.
Keywords: Family, neurobehavioral, psychological, stress, traumatic brain injury.
Introduction
For the past three decades, substantial research
attention has documented the impact of TBI on family
members. Many studies have examined family
members as a single group, aggregating parents,
spouses, siblings, adult children and other relatives into
one sample. However, the primary conduits of family
support have been the parents or spouse of the person
with TBI [1]. Researchers have therefore been
concerned to ascertain and compare the impact of TBI
on these family members in particular. Since the early
study of Panting and Merry [2], over 30 studies have
examined or reported on this issue.
A predominant concern in this research has been to
determine the level of ongoing psychological and
psychosocial adjustment parents and spouses have
made. Elevated levels of affective distress (depression
[3–7], anxiety [5, 8, 9], stress [10–12], perceived
burden of care [3, 13, 14], unwelcome role changes
[10], instrumental difficulties [15, 16] and increased
health-seeking behaviour [10, 15]) have been
documented among family members as a whole.
Although early clinical descriptions suggested that

spouses were more at risk than parents [2, 17–19],
subsequent research using standardized measures have
not reached a consensus on this issue, with similar
numbers of studies either supporting these early
findings or, alternatively, finding no difference in the
degree of spouse vs. parent distress. No studies have
suggested that parents have elevated levels of distress in
comparison to spouses.
Brooks et al. [13] and Linn et al. [20] suggested
that aside from the quantitative dimension of distress, it
was important to investigate whether there were
qualitative differences between spouses and parents in
the causes of distress. Based on the TBI family
literature, qualitative differences could exist in the
pattern of initial stressors reported by spouses vs.
parents arising from the neurobehavioural impairments
displayed by the person with TBI. Alternatively, the
qualitative differences may be present in the factors that
mediate the impact of those stressors on relative
distress.
Few investigations have examined which aspects
of the neurobehavioural profile of people with TBI
(cognition, behaviour, physical) impact most strongly
on the distress experienced by spouses vs. parents. In
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the broader family literature, studies have found that
behavioural impairments generally had a greater impact
than cognitive or physical impairments on relative
distress and that cognitive impairments had a greater
impact than physical impairments [13, 21–23]. Three
studies that did investigate whether there was a
differential impact on parents vs. spouses found no
differences in their subjective reports of
neurobehavioural symptoms displayed by the person
with TBI [4, 7, 17]. In contrast, Serio et al. [24] found
that behavioural impairments had the strongest
association to the unmet needs of spouses, whereas
amotivation had the greater impact on parents.
Turning to mediating factors, various demographic
and psychological variables have been identified as
mediators of the relationship between the
neurobehavioural stressors and the degree of relative
distress. These have included pre-morbid social and
emotional health [25], ethnicity [26], ineffective coping
[4, 27, 28], the presence of unmet needs [8, 24] and
perceived adequacy of social support [29–32]. The
perception of social support has proved to be one of the
key mediating factors. In the health literature more
generally, social support has been found to moderate
the impact of stress across a broad range of life
situations [33]. In the TBI studies that compared
parents and spouses on this variable, social support has
been measured by various instruments including the
Arizona Social Support interview [10], selected items
from the Social Support Questionnaire [4] and the
Interpersonal Support Evaluation list [34]. In two of
these studies, parents reported higher levels of
perceived social support than spouses [10, 34].
Interestingly, although these social support
measures tap into perceived support from other family
members as well as friends and work colleagues, the
role of the family system as a source of social support
and mediator of individual relative distress has rarely
been examined. This reflects concerns [5, 35] that too
much family research has focused on single caregivers
in isolation of the interaction that exists between
individual family members and the broader family
system. Two studies have incorporated family
functioning into a model of relative distress. Employing
Structural Equation Modelling (SEM), Whinstanley et
al. [8] found no significant pathways between the health
of family functioning and a latent distress variable. In
contrast, Ponsford et al. [7] conducted a series of
regression analyses and found that Family Assessment
Device–General Functioning was a significant correlate
of elevated depression and anxiety in caregivers.
However, both these studies comprised an aggregated
sample of family members.
In seeking to test complex models of family
functioning, SEM is a useful analytic technique. It
enables the direct and indirect effects of variables to be
analysed simultaneously [36]. In the first study to use
SEM to investigate family adaptation to TBI, Chwalisz
[37] tested a theoretical model of caregiver stress
derived from the broader stressappraisal- coping theory

[38]. In this study, mental and physical health outcomes
for spouses whose partners had sustained a TBI were
posited as being associated with their degree of selfreported stress. The level of perceived stress was
hypothesized as arising from the interaction between
caregiver characteristics (age, gender, prior mental
health history and appraisal of the degree of change in
their partner with TBI) as mediated by the spouses’
coping style and degree of social support. The study
found that coping and level of social support were
associated with the degree of stress reported by
spouses, but did not find a significant relationship
between the four caregiver characteristics and the other
model variables. Chwalisz [37] observed that further
investigation into the possible contribution of the
neurobehavioural impairments of the person with TBI
to caregiver distress was needed. Moreover, the study
did not include a family systems dimension in seeking
to understand the spouses’ distress.
The current authors [39, 40] have previously
proposed and tested a model of psychological distress
using SEM. The model draws upon Hobfoll’s
Conservation of Resources theory (COR) [41, 42], the
McMaster Model of Family Functioning [43] and
Elliott and Eisdorfer’s [44] normative perspective of
stress . Within the model, the neurobehavioural
sequelae of TBI served as chronic stressors.
Furthermore, the model proposed that the family system
acted as a resource, mediating the relationship between
these stressors and an individual relative’s
psychological status. This was based on COR theory
which proposes that psychological distress occurs when
there is a threat or actual loss of individual or family
resources [41]. Family resources were operationalized
by use of the McMaster Model of Family Functioning
[43], which has characteristics that are largely
congruent with the conceptualizations of COR theory
[39, 40, 42]. The Family Assessment Device [45] has
been the most frequently used measure of family
functioning in the TBI literature, employed in at least
20 studies [7, 8, 12, 21, 25 ,39, 40, 46, 47].
The model was first tested on a sample of spouses
[39] and subsequently on a combined sample of parents
and spouses [40]. The findings in both studies
supported the model. The analyses found significant
pathways between the neurobehavioural impairments
(as measured by the Neurobehavioral Problem
Checklist (NPC) [48]) and relative distress. In addition,
both studies found that the neurobehavioural
impairments also had an indirect effect on relative
distress through an impact upon family functioning.
Within SEM, multi-group analysis provides the
capability to test for differences in pathways between
sub-groups of a sample [36], namely spouses vs.
parents in the current study. Multi-group analysis
involved setting up an invariant model in which spouses
and parents were hypothesized to have the same
regression weights and a variant model in which
spouses and parents were hypothesized to have
different regression weights. The two models were then

Brain Injury, November 2009; 23(12): 931–943

directly compared using a critical ratios test as to their
model fit. This analytic technique enabled one to
investigate whether (i) the same pattern of
neurobehavioral impairments acted as stressors on
parents vs. spouses and (ii) whether family functioning
played a similar mediating social support role for both
groups.
Methods
Participants
The current sample included the initial 64 spouses from
the first study [39] combined with a subsequent sample
of 58 parents (29 couples). Ethical approval for the
different components of the project was granted from
the relevant New South Wales Health Area Health
Service Human Research Ethics Committees.
Participants were recruited from six Brain Injury
Rehabilitation Units across NSW. The inclusion criteria
were that the family participants (i) were living with the
injured relative with TBI at the time of injury and after
discharge from hospital, (ii) had primary responsibility
for supporting the relative with TBI, (iii) had no premorbid psychiatric history and (iv) that the relative’s
TBI was severe (post-traumatic amnesia (PTA) greater
than 24 hours or a period of coma of a least 6 hours if
PTA was not known). Additional criteria were
employed for the parent’s group, namely that (i) they
were a parental dyad, (ii) the biological parents of the
person with TBI and (iii) both partners agreed to
participate in the study.
The total group of relatives numbered 122. The
parents of the adult child with TBI (n¼58) were a mean
age of 52 years and had been married for a mean of 27
years. Spouses (n¼64) who had partners with TBI had a
mean age of 45 years and were married for a mean of
20 years. The occupational status of the sample varied
from professional and managerial positions to unskilled
work, homemakers and retirees, which represents a
broad range of families in terms of socio-economic
background.
The relatives were the carers of 93 people with
TBI, who were an average age of 34 years and a mean
of 41 months post-injury (range 4–183 months). All
these individuals had severe to- extremely severe brain
injuries based on duration of PTA or length of coma as
reported by the caregivers if PTA was not known.
Reports from medical records revealed 84 injured
relatives had PTA scores ranging from 2–224 days
(mean¼57, SD¼40). The remaining nine relatives with
TBI were in coma for more than 6 hours (range¼4 days
to 4 months), indicating that their injuries were also
severe. The majority of injuries resulted from motor
traffic accidents (70%), falls (9%), assaults (3%), sports
(6%) and other (12%). Comparing the people with TBI
from the two groups, there were no significant
differences in gender and time post injury between the
two groups based on chi-square and t-test analyses.
However, results from t-test analysis (t¼3.023; p¼0.03)
found that the duration of PTA was significantly longer

in adult children (M¼73 days, SD¼45) compared to
injured spouses (M¼42 days, SD¼42). Although the
difference was statistically significant, the mean PTA
for both groups still fell into the extremely severe
range.
Measures
Neurobehavioral Problem Checklist. The
Neurobehavioral Problem Checklist (NPC) of the
General Health and History Questionnaire [48] was
utilized to measure the range of domains of
neurobehavioral impairments that arise as sequels of a
TBI. The NPC is a self-report questionnaire consisting
of 105 items on a 4-point Likert scale that is rated from
‘Never’ to ‘Always’ by the participant. ‘Does Not
Apply’ may be chosen if the item is not relevant to the
current circumstance. The items are grouped to make
up five sub-scales including: Somatic/physical,
Thinking/cognition, Behaviour,
Communication/language and Social. The instrument
has sound psychometric properties [40, 49]. In this
study the NPC scales had reliability coefficients of
0.87, 0.86, 0.94, 0.79 and 0.69, respectively, which are
quite acceptable.
Family Assessment Device. The family functioning
construct was operationalised using the Family
Assessment Device (FAD) [45] that is based on the
respected McMaster Model of Family Functioning [43]
and has acceptable psychometric properties [50, 51].
The FAD is a self-report questionnaire consisting of 60
items on a 4-point Likert scale, which is rated from
Strongly Agree (1) to Strongly Disagree (4). The FAD
is a screening measure that consists of six scales that
represent the hypothesis of the MMFF including:
problem solving, communication, roles, affective
responsiveness, affective involvement and behaviour
control. Additionally, a general functioning scale made
up of 12 items provides a global rating of overall family
functioning. Scores for unhealthy or ineffective family
functioning for each scale range from 1–4, with higher
scores representing ineffective family functioning. Cutoff scores for unhealthy family functioning for each
scale range from 1.9–2.3. A score greater than 2 for the
general functioning scale and a score of more than 2.3
for roles are considered to be in the unhealthy or
ineffective range. Only scores from the general
functioning and roles scales were reported in this study,
which is in line with other research that has used the
FAD general functioning scale as a global indicator [7,
8] or studied roles as a specific construct [52].
Brief Symptom Inventory. The psychological distress
construct was operationalised by means of the Brief
Symptom Inventory (BSI) [53], which is a self report
questionnaire consisting of 53 items on a 5-point scale
which is rated from (0) ‘not at all’ to (4) ‘extremely’. It
is designed to reflect the psychological symptoms of
psychiatric, medical and nonclinical individuals from
nine primary symptom dimensions and three global
indices: Somatisation, depression, obsessive-
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compulsive symptoms, anxiety, interpersonal
sensitivity, hostility, phobic anxiety, paranoia and
psychotic symptoms, global severity index, positive
symptom total and positive distress index. The BSI has
been well received by investigators in psychiatric,
medical, non-clinical [53] and TBI populations [11, 21,
39, 40, 46, 49]. The reliability and validity of the BSI is
very good and has been extensively reported [49].
There are two criteria for making a diagnosis for
caseness including (a) a global severity index T-score
(non-patient norms) of 63 or more or (b) a T-score
(non-patient norms) of any two dimensions equal to or
greater than 63. This study only assessed the
depression, anxiety and hostility sub-scales in this study
as BSI sub-scales such as psychoticism, obsessive
compulsive and paranoid ideation may not be direct
indicators of psychopathology in this population [11,
46].
Procedures
Health professionals from the six participating units
reviewed their active client lists to identify participants
who met the inclusion criteria and then contacted
potential participants to obtain their permission to be
interviewed. Each participant received an information
letter, explaining the project and a consent form.

Informed consent was granted by a total of 122
participants, with only 16 people (11.6%; 16/138)
refusing to take part. An investigator from the research
team then made contact to set a date for the interviews
with the uninjured spouses and parents. The interviews
took place either at the participant’s home or at the
respective rehabilitation facility of the person with TBI.
For the parental dyads, each parent completed the NPC,
FAD and BSI independently.
Statistical analysis
Scores from spouses and both parents were entered into
SPSS version 15.0. Descriptive statistics were
generated for all key variables. Inspection found that
the variables
were normally distributed and, therefore, parametric
statistical procedures were used. t-tests were conducted
to ascertain whether there were significant betweengroups (parents vs. spouses) differences on the
variables generated from the NPC, FAD and BSI. For
these analyses, a Bonferroni correction was applied to
the significance level (0.05/10, _¼0.005) to control for
Type 1 error arising from multiple comparisons.
SEM was used as a technique that allowed the
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analysis of relationships between exogenous
(explanatory) and endogenous (dependent) variables
simultaneously [36]. Furthermore, it offered the ability
to incorporate latent (unobserved) variables in the
model, which were approximated by observed or
measured variables [36]. To achieve this a four step
approach was adopted to examine the relationships
between the constructs neurobehavioral impairments,
family functioning and psychological distress. First,
using AMOS 7 software [54], a partial hybrid model
(Figure 2) was constructed with a combination of latent
(i.e. unobserved) and observed (i.e. measured)
variables. The model comprised five observed
explanatory variables including somatic, thinking
(cognition), behaviour, communication and social
impairments. Family functioning and psychological
distress were represented as latent variables that were
measured by multiple observed variables. That is, the
two observed variables general functioning and roles
measured the latent mediating variable family
functioning. The latent variable psychological distress
was measured by three observed variables including
depression, anxiety and hostility. Psychological distress
was also the endogenous variable in the model.
Notably, this model was more extensive than the initial
research [39], which was composed of a path model
that specified the structural relations amongst observed
variables only, with single global scales for measuring
family functioning and psychological distress. In a
second step maximum likelihood estimates for the
model parameters using the covariance matrices for the
total sample (n¼122) were calculated [54]. The sample
size was acceptable as it was within the suggested
minimum range of 100–200 subjects for SEM [55–57].
Multiple measures were used to assess the fit of the data
to the model namely; chi square (_2) statistic, RMSEA
and

base line comparisons fit indices of NFI, RFI, IFI, TLI
and CFI. Once a model with adequate fit was obtained,
it was used as a foundation to apply multi-group
analysis (step 3) to test for differences between spouses
and parents. To do this, an invariant and variant model
were set up, which were directly compared as to their
model fit. The AIC measure was employed to
determine which competing model was more
parsimonious and better fitting. In the fourth step the
critical ratio test was engaged to test for kinship
differences in the regression weights [36].
Results
Univariate analyses
Results of t-tests conducted to ascertain whether there
were any between-groups differences (spouses vs.
parents) on the three measures are displayed in Table I.
The Thinking/cognitive impairments sub-scale of the
NPC was reported to be the most problematic by the
relatives as a whole, scoring above the mid-point (2) of
the scale. The between groups analysis found that
spouses reported significantly more cognitive and social
impairments in the relative with TBI than parents.
The FAD scores for the group as a whole fell
between psychiatric and medical norms [51], which are
similar to findings on TBI groups from North America
[46]. Upon closer inspection spouses exceeded the
mean cut-off scores for unhealthy role functioning and
general functioning. Nearly two thirds of the spouses
had scores in the unhealthy range for general
functioning (64%) and roles (64%), which were
remarkably similar to the findings reported by Camplair
[49]. In contrast, general functioning and role
performance for parents were in the effective range,
which was consistent with non-patient norms [57] and
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other TBI families [7]. Nevertheless, half of the
parents reported difficulties with role functioning and
42% reported ineffective family functioning on the
general functioning scale. The t-tests found that spouses
experienced significantly more difficulties with general
functioning than parents, unlike previous research [7,
46].
The group mean BSI scores for relatives exceeded
the means for non-patients (T¼50) for depression,
anxiety and hostility, which indicated that the
caregivers experienced a broad range of symptoms of
psychological distress. Higher percentages of spouses
reported psychological distress at caseness level than
parents for depression (50% vs. 35%) anxiety (36% vs.
29%) and hostility (39% vs. 26%), respectively;
however, t-tests indicated that the differences on the
sub-scale scores were not significant.
Model of psychological distress:
Total group First, the data for the aggregated group was
screened using descriptive and correlation techniques to
determine the most suitable variables to be included in
the model for testing. Correlations among the 10
variables of the matrix were positive and ranged from

0.23–0.75, with 45% of the correlations above 0.50.
Scores obtained on the FAD general functioning scale
had correlations with the NPC variables somatic,
communication and social impairments that were less
than 0.30 and the FAD roles scale had a correlation
with the NPC variable social, which was less than 0.3
as well. Subsequently, these weaker correlations were
not included in the path model for analysis.
Then the model was submitted for analysis [54],
making use of the techniques developed by Jo¨reskog
and So¨rbom [58], which was theory driven and
empirically validated. An optimal model was derived
using this approach by an iterative process of inspection
between statistical significance of path coefficients and
theoretical relevance of constructs in the model. The
plausible explanatory factors somatic and
communication were not statistically significant (at the
0.05 level) to be retained in the model. The model
(Figure 3) for the aggregated sample comprised two
explanatory observed variables, namely thinking and
behaviour, which revealed significant, direct effects on
the latent variable family functioning. Further, the three
explanatory variables thinking and social and the latent
variable Family functioning had significant direct
effects on the latent variable Psychological distress.
Together, these variables explained 62% of the variance
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of psychological distress in relatives.
The model as a whole fitted the data very well, as
indicated by the goodness-of-fit indices (x2=19.252;
p=0.203; NFI=0.966, RFI=0.937; IFI=0.992;
TLI=0.985, CFI=0.992 and RMSEA=0.048). The
base line comparisons fit indices were all above 0.9,
which constituted a good fit [59, 60]. Moreover, the
RMSEA value was less than 0.05, which indicated a
close fit between the data and the model [61]. Using
these criteria, there was strong empirical evidence to
support the hypothesized theoretical model.
Multi-group analysis was conducted comparing
the fit of the group-variant model and the group
invariant model and assess differences between spouses
and parents in the strength of the paths between
neurobehavioral impairments, family functioning and
psychological distress. For both group-variant and
group-invariant models a good fitting model of the
relationship between neurobehavioral impairment of
those with TBI and family functioning and
psychological distress in caregivers who were relatives
was achieved (group-variant x2=35.85; df=33; p=0.34;
group-invariant x2=46.31; df=38; p=0.167). The
baseline comparison fit indices NFI, RFI, IFI, TLI and
CFI for both models were close to or are above 0.90

(range: 0.886–0.995), which also indicated the fit of the
models was sufficient. Furthermore, the RMSEA
yielded values for the group-variant and group-invariant
path models of 0.027 and 0.043, respectively, which
also demonstrated the fit of the two models was very
good [62].
When the models were compared using the AIC
measure [63], which takes into account both model
parsimony and model fit, the score for the group variant
model (113.854) was lower than the group invariant
model (114.308). This indicated the group-variant
model was both more parsimonious and better fitting
than the group-invariant model. Subsequently, the
group-variant model’s estimates were used rather than
the group-invariant model’s estimates [36]. Based on
this recommendation the group variant model, which
indicated spouses and parents have one or more path
coefficients that were different, was adopted for this
analysis.
Model of psychological distress experienced
by caregivers: Spouses
The model for psychological distress in spouses of
partners with TBI, including standardized path
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coefficients, is presented in Figure 4. Parameters
reaching statistical significance included the two
explanatory variables thinking ( p<0.01) and behaviour
( p<0.01), which had significant direct effects on family
functioning, while two explanatory variables had
significant effects on psychological distress, namely
social ( p<0.01) and the mediating variable family
functioning ( p<0.01). Together, the variables thinking,
behaviour, social and family functioning explained 75%
of the variance of psychological distress in spouses,
which indicated the model was a very good
approximation of those factors that contribute to
psychological distress in spouses of partners with TBI.
Direct and indirect effects: Spouses
Based on standardized estimates ( β’s) the variable
thinking had a considerable direct effect on family
functioning ( β=0.397), which suggested spouses who
had partners with many cognitive impairments were
likely to report high levels of ineffective or unhealthy
family functioning. Furthermore, as behavioural
impairments increased spouses reported more
ineffective family functioning (β=0.461 ), which was
expected. As hypothesized, spouses who reported high
levels of ineffective family functioning also reported
many symptoms of psychological distress (_¼0.758);
which was the strongest direct path coefficient in the

model. Additionally, social impairments had a direct
effect on psychological distress (_¼0.284), which
suggested spouses who had partners with many social
impairments experienced high levels of psychological
distress.
Indirect effects were also examined to determine
the influence of neurobehavioral impairments through
family functioning on psychological distress. Both
thinking impairments (β=0.301) and behavioural
impairments (β=0.350) had a considerable indirect
influence on psychological distress. These findings
suggested cognitive and behavioural impairments
disrupted family functioning and subsequently
increased the level of psychological distress in spouses
of partners with TBI, which was expected.
Psychological distress accounts for 86%, 61% and
59% of the variance of depression, anxiety and
hostility, respectively; indicating respective reliabilities
of at least 0.86, 0.61 and 0.59. Further, family
functioning accounts for 53% and 45% of the variance
in general functioning and roles; indicating respective
reliabilities of 0.53 and 0.45.
Model of psychological distress experienced by
caregivers: Parents
In the parent model (Figure 5) parameters reaching
statistical significance comprised two plausible
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explanatory variables, namely thinking for the level of
psychological distress ( p<0.01) and family functioning
for the level of psychological distress ( p<0.01). Jointly,
thinking and family functioning explained 57% of the
variance of psychological distress in parents, which
indicated the model was a sound approximation of
those factors that contribute to psychological distress.
Nevertheless, thinking and behaviour had no significant
influence on family functioning, with only 8% of the
variance in family functioning explained by these
variables, which suggested other factors might be
influencing family dynamics where parents were caring
for adult children with TBI.
Direct and indirect effects: Parents
The variable thinking had a considerable direct effect
on psychological distress ( p=0.436), which suggested
parents of adult children with many cognitive
impairments were likely to report high level of
psychological distress. Furthermore, parents who
reported high levels of ineffective family functioning
also reported many symptoms of psychological distress
(p=0.372), which was expected. On the other hand, the
neurobehavioral impairment constructs had no
significant direct effect on family functioning or
subsequent indirect effect on psychological distress in
the model, which was unexpected. Psychological
distress accounts for 84%, 66% and 85% of the
variance of depression, anxiety and hostility,
respectively; indicating respective reliabilities of at
least 0.84, 0.66 and 0.85. Furthermore, family
functioning accounts for 74% and 73% of the variance
in general functioning and roles; indicating respective
reliabilities of 0.74 and 0.73.
Spouse vs. parent
For both spouses and parents, family functioning had a
direct influence on psychological distress. For parents
only, more cognitive impairments led to more
symptoms of psychological distress. On the other hand,
more cognitive and behavioural impairments reported
by spouses resulted in high levels of ineffective family
functioning and subsequent psychological distress. For
spouses only, more social impairments led to an
increase in symptoms of psychological distress.
In order to determine the differences between path
coefficients for spouses and parents the critical ratios
for differences test was applied (Step 4). The path
coefficient between thinking and psychological distress
was the only path coefficient that was significantly
different (critical ratio difference = 2.288) between the
groups. For parents, the association between thinking
and psychological distress was significant but not for
spouses. This means thinking or cognitive impairments
in the adult child with TBI were more influential on the
level of psychological distress in parents when
compared to spouses of partners with TBI.

Discussion
This study tested a contemporary model of stress based
on COR theory [41, 42] and the McMaster Model of
Family Functioning [43] employing multigroup
analysis. Overall, the model performed strongly,
accounting for a substantial proportion of the variance
in relative distress for the aggregated sample as a whole
(step 2). Moreover, the initial analysis indicated that
different interactional patterns for spouses vs. parents
existed among the three sets of variables (i.e. a variant
model). The next step of analysis generated these
unique models for parents and spouses (step 3,
displayed in Figures 4 and 5). Finally, employing a
critical ratios test, the pathways in the two models were
tested against each other, identifying that the
association between cognition and relative distress for
parents distinguished between the two models.
The association between cognitive impairments
and distress for the parents identified a differential
impact in the pattern of neurobehavioral impairments
upon parents vs. spouses. Previous research has
reported the contribution of cognitive impairments to
relatives including parental distress [7, 21].
Interestingly, the descriptive statistics indicated that the
parents did not identify as high a level of cognitive
impairment as the spouses. Despite this, the strong
direct pathway between cognition and distress was not
found in the spouses group. There are at least two
possible explanations for this association among
parents. First, the distress could be associated with the
demands of managing a person with memory,
attentional or executive impairments [21]. Another
possibility arises from findings in previous studies that
parents are more concerned about the future care needs
of the person with TBI than spouses [4, 20]. The
cognitive impairments displayed by their adult child
may be an ongoing reminder of the ever-present
problem of ‘Who will care for my child when I am no
longer able to do so?’.
The models generated at step 3 accounted for a
significant proportion of the variance in distress for the
spouses and the parents. In terms of the impact of
neurobehavioral impairments, the spouse’s model
displayed an association between cognitive, behavioural
and social impairments and family functioning or
psychological distress. However, as reported in
previous studies [7, 21], neither physical (somatic) nor
communication impairments had a negative association
with disrupted family functioning or relative distress.
Furthermore, in the spouses group, the family unit
was vulnerable to the impact of high levels of
behavioural and cognitive impairments (a direct effect).
Marital dyads typically form the primary structure
within family units and, therefore, when a partner is
injured there is significant potential for disruption to
family functioning overall [17, 64]. This was reflected
in the descriptive statistics, with the spouses’ mean
scores for general functioning and roles above the cutoff scores for disrupted family functioning and nearly
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two thirds of the sample falling in the unhealthy range.
It was this disruption, a diminishing of social support,
which in turn linked the neurobehavioral impairments
to increased levels of psychological distress (indirect
effect). This reflects findings from a previous study
using SEM on an aggregated sample of parents and
spouses, which also found that neurobehavioral
impairments did not have a direct effect on relative
distress, but an indirect effect mediated through the
disruption to family functioning [8].
In the model for the parents, neurobehavioral
impairments were not associated with disrupted family
functioning. One reason could be that the preserved
parental dyads mitigated the extent of the negative
impact of the TBI on the family system as a whole.
However, it may also be that the presence of
another uninjured adult within the family setting (viz.
the second parent) helped to balance general family
functioning. Moreover, the recruitment of this particular
sub-sample of parents may account for the difference
between the two-groups of relatives in the univariate
analyses. The finding contrasts with all previous
studies, none of which found a significant difference
between spouses and parents on the full FAD [7, 21] or
general functioning sub-scale [36, 65]. If a broader
range of parents had been recruited, including parents
who were single, separated, divorced and widowed or a
parent who had remarried so that a step-parent was also
involved in providing care, the results may have been
different. Nevertheless, despite their relationships
remaining intact, parents were not emotionally immune
to the consequences of TBI, with about a third of
parents presenting with clinically elevated scores for
anxiety, depression and hostility.
Clinical implications
A number of clinical implications arise from these
findings. It highlights again the potential role that
spouse support groups could play [66]. Moreover;
interventions focused on restoring the family
relationships may alleviate individual relative distress.
Programmes that provide family/relationship
counselling [67] or training for spouses in the
knowledge and skills to manage and minimize the
impact of behavioural and cognitive impairments [68]
may be a useful adjunct to the provision of counselling
for depression or anxiety. Limitations and directions for
future studies There are some limitations to be
considered when taking into account the findings of this
investigation. The findings in this study are based on
families who remained together following rehabilitation
and well into the future, which suggests these families
may have made some degree of adjustment, compared
to those families that have chosen to disengage.
Moreover, a control group is needed to identify the
extent caregivers of relatives with TBI differ from
families supporting people who sustained other types of
trauma, chronic illness or disability. The model was not
exhaustive in testing all possible types of mediating

variables. Other variables that might also influence the
link between neurobehavioral impairments and
psychological distress include coping skills [37],
physical health status [69], the degree of psychosocial
integration of the person with TBI [8], the level of
family empowerment [70, 71] and the degree of
perceived social support from a broader range of
sources. The current findings should be replicated
taking into account these important additional variables.
The generalisability of the findings was limited by
certain characteristics of the sample. The mean age of
the non-injured spouses (45 years) and duration of the
marriages (average 20 years) were greater than in many
studies and therefore the findings may not apply to
younger couples married over shorter time periods.
Finally, the caregivers in this study were Caucasian
from English speaking backgrounds. Sander et al. [26]
have reported that family support arrangements do vary
depending on culture. Therefore, additional research is
needed to replicate the current findings with people
from various cultural backgrounds.
Conclusion
Given the complex interactions between multiple
variables that characterize the experience of families,
the findings from this study can be considered to be
among the first in the TBI literature to employ SEM to
identify critical pathways and relationships in family
stress and adaptation. Results from this research
confirm the hypothesized model, namely that
neurobehavioral impairments had both direct and
indirect (mediated by the disruption caused by family
functioning) effects on relative distress. More
particularly, employing a more sophisticated SEM,
namely multi-group analysis, the results confirmed that
there were different pathways associated with the
distress experienced by spouses in contrast to the
parents, which can assist in better targeting of family
support interventions.
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