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Background: Spinal cord injury (SCl) can cause psychological consequences that negatively affect quality of life. It is increasingly
recognized that factors such as resilience and social support may produce a buffering effect and are associated with improved
health outcomes. However, the influence of adult attachment style on an individual’s ability to utilize social support after SCI has not
been examined. Objective: The purpose of this study was to examine relationships between adult romantic attachment, perceived
social support, depression, and resilience in individuals with SCI. In addition, we evaluated potential mediating effects of social
support and adult attachment on resilience and depression. Methods: Participants included 106 adults with SCI undergoing
inpatient rehabilitation. Individuals completed measures of adult attachment (avoidance and anxiety), social support, resilience,
and depression. Path analysis was performed to assess for presence of mediation effects. Results: When accounting for the
smaller sample size, support was found for the model (comparative fit index = .927; chi square =7.86, P=.01; p = -0.25, standard
error [SE] = -2.93, P<.05). The mediating effect of social support on the association between attachment avoidance and resilience
was the only hypothesized mediating effect found to be significant (B = -0.25, SE = -2.93, P < .05). Conclusion: Results suggest
that individuals with SCI with higher levels of attachment avoidance have lower perceived social support, which relates to lower
perceived resilience. Assessing attachment patterns during inpatient rehabilitation may allow therapists to intervene to provide
greater support. Key words: adult attachment, depression, inpatient rehabilitation, resilience, social support, spinal cord injury

t is estimated that there are approximately

12,000 new spinal cord injury (SCI) cases

per year, with approximately 270,000
persons living with SCI in the United States.!
Experiencing an SCI is a risk factor for physical
(eg, pressure ulcers, neurogenic bowel) and
psychological impairments,® including anxiety>*
and depression.>® Depression is the most common
type of psychological distress experienced after
SCIL.? Depression in persons with SCI has been
associated with a variety of negative health
outcomes including reduction in quality of life, less
independence in activities of daily living (ADLs),
increased frequency of pressure sores and urinary
tract infections, greater medical expenses, and
higher risk of suicide or requests for terminating
life.”>1° It is important to investigate factors that

Corresponding author: Simon Driver, PhD, Director of Rehabilitation
Research, Baylor Institute for Rehabilitation, 909 N. Washington
Avenue, Dallas, TX 75246; phone: 214-820-9014; e-mail:simon.
driver@baylorhealth.edu

156

influence an individual’s ability to successfully
adapt after injury to better understand how to
treat and prevent these negative health outcomes.
Previous research has identified several variables
critical to an individual’s ability to respond
positively after an SCI, including resilience, social
support, and absence of depression.''1¢

Resilience has been defined as the “ability to
maintain a stable equilibrium”7®* and “how
an individual reacts and adapts to a traumatic
event.”!®®) Findings from the literature indicate
that resilience is a trait-like quality,'>'*'® which is
negatively associated with depression at different
stages after injury,'>'®'® and has been linked
to reduced psychological distress'® and greater
quality of life, self-efficacy, and acceptance of
injury. 1318
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In reviews of the resilience literature, social
support is identified as a protective construct,'”'*-*
and different models exist to explain how social
support is related to management of distress,
including the buffer model (increased social
support leads to a reduction in association
between stressors and subsequent distress) and
direct model (increased social support is related
to increased well-being, regardless of whether
a stressor is present). However, the literature
generally supports an understanding that social
support is not stagnant®; rather, social support
often fluctuates in response to a specific stressor,
depending on factors such as the degree of
support resources (eg, family and friend support)
and personal factors (eg, social skills) that
either enhance or impede support from others.
Attachment theory is well suited to examine the
dynamic process of these personal interactions
after an SCI, with its emphasis on developmental
relationships and the individual’s ability to regulate
emotions and cognition in the face of distress.***

Specifically, attachment theory proposes that an
individual’s attachment system is driven by his or
her motivation to maintain proximity to caregivers
for safety and regulation.” During an individual’s
formative years, internal working models are
formed on the basis of early relationships
with caregivers and are eventually transferred
to adult romantic patterns.’**® Bartholomew
and Horowitz*® have identified 2 underlying
dimensions of adult attachment that include (1)
internal working models about self and (2) internal
working models about others (each of which can
be either positive or negative). These internal
working models of self and others have been
examined in the context of how they manifest in
distinct behavioral strategies in close relationships,
which include attachment anxiety (anxiety over
relationship issues) and avoidance (discomfort
with closeness and interdependence). Insecure
attachment representations contribute to pathways
of chronic excitation or inhibition in response
to threat, namely hyperactivating (attachment
anxiety) and deactivating (attachment avoidance)
coping strategies.”® These insecure behavioral
strategies reflect an adaptive attempt to maintain
closeness with a caregiver or to regulate distress,
which are both critical after an SCI.
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Secure attachment strategies have been related
to the recall of positive memories when negative
affect is induced, confidence in handling distress,
maintenance of mental health duringtimes of stress,
positive views of self and others, acknowledgment
and expression of emotion, support seeking, and
effective coping.’** Conversely, insecure strategies
have been related to recall of negative memories
when negative affect was induced, global distress,
depression, anxiety, eating disorders, substance
abuse, conduct disorders, personality disorders,
and reduced well-being.***

These findings support the notion that insecure
attachment styles are related to reduced resilience
and increased vulnerability for psychopathology.
Thus, understanding attachment styles may be of
particular importance for those with SCI, as many
individuals require some degree of caregiving,
especially in the initial stages of injury. The ability
for the newly injured individual to communicate
effectively with a loved one who is now in a
caregiving role can have an impact on overall
health. For example, if individuals need assistance
with bowel and bladder management because of
limited upper extremity mobility, it is critical that
they be able to articulate their needs regarding a
very intimate activity. Therefore, an individual’s
attachment style may not only affect the quality of
relationships post SCI but may also have practical
implications for intervention. However, despite
the applicability of attachment theory to better
understanding of the association between social
support, resilience, and depression after SCI,
currently no work in this area has been completed.

In summary, an individual’s attachment style
has been shown to be related to perceptions and
utilization of social support*?® and resilience
against negative outcomes such as depression.””*’
Furthermore, social support has been shown to
be related to increased resilience in the general
population,?-** as well as among individuals with
acquired disabilities.”® Secure attachment and
greater perceived social support have been linked
to greater resilience; however, this has not been
assessed in individuals with SCIL.2%* Thus, because
the exact nature of these relationships differs across
settings and populations, it is important to further
examine the directionality of the relationship in
individuals with SCI. This may be especially true
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for individuals in the immediate days and weeks
after injury, because they have to learn how to
function in a body that is dramatically different;
this can cause understandable anxiety, frustration,
and feelings of isolation. Inpatient rehabilitation
requires adjustment to physical changes and a
steep learning curve to incorporate comprehensive
education about all aspects of SCI (eg, associated
medical conditions, self-management of ADLs,
equipment needs). Thus, quality social support
becomes essential to provide stability and
encouragement during this period of significant
transition.

Therefore, in this study, we examined the
association between social support and attachment
in relation to resilience and depression in a
population of individuals with SCI undergoing
inpatient rehabilitation. Specifically, we tested
a path model assessing the mediating effects of
social support between attachment (attachment
anxiety and attachment avoidance) and resilience
and depression.

Methods

Participants

Participants were 106 adults with complete
or incomplete SCI undergoing a comprehensive
rehabilitation program at a freestanding
rehabilitation hospital in the southwestern United
States. The mean age of the sample was 43.8 years
(SD = 16.4), with 64.2% (n = 68) male and 35.8%
(n = 38) female. In regard to race/ethnicity, 81%
(n=86) were Caucasian, 14% (n = 15) were African
American, 4% (n = 4) were Hispanic, and 1%
(n = 1) were other. Almost half of the participants
(47.1%; n = 50) were married, with 36% (n = 38)
single, 13% (n = 14) divorced, 2% (n = 2)
widowed, and 2% (n = 2) separated. Of the sample,
75 (71%) experienced a traumatic SCI, 22 (21%)
experienced a nontraumatic SCI, and 9 (8%) had
another type of SCI (eg, caused by Guillain-Barré
syndrome, tumor). According to the American
Spinal Injury Association Impairment Scale (AIS),
39 individuals were AIS A (37%); 15, AIS B (14%);
26, AIS C (25%); and 12, AIS D (11%). (Data for 5
patients were missing.) In addition, 51 participants
(48%) experienced a cervical level injury, 31 (29%)

thoracic, 10 (9%) lumbar, and 3 (3%) sacral. (Data
for 11 patients were missing.) After exclusion of 11
patients who experienced injury more than 1 year
previously (mean, 3,898.9 days; range, 26 years),
the mean time since injury was 36 days (range, 328
days).

Procedures

The procedures followed protocol in accord
with the ethical standards of the responsible
institutional review board. Potential subjects were
screened based on the following inclusion criteria:
(a) experienced a traumatic or nontraumatic SCI,
(b) currently undergoing inpatient rehabilitation,
and (c) between the ages of 18 and 63 years. Subjects
were excluded based on the following criteria: (a)
severe cognitive impairment and (b) pre-injury
psychiatric illness and/or developmental disability.
Individuals who met the inclusion criteria were
approached in a private setting and provided
information regarding the nature of the study,
including a brief explanation of the purpose, time
involved, risks and benefits, and confidentiality.
After participants provided informed consent, a
time was scheduled to complete the study measures
with a member of the research team. Measures
were completed in the participant’s hospital room,
and individuals independently completed the
instruments if they were functionally able to do so.
Total time of completion was typically less than 30
minutes.

Measures

A brief form was used to obtain demographic
(ie, age, gender, ethnicity, relationship status)
and injury-related information (ie, location and
severity of injury, rehabilitation progress). The
data were obtained through medical chart reviews
by a study team member.

The Experiences in Close Relationships (ECR)
was used to assess attachment.” The measure
consists of 2 subscales — Avoidance and Anxiety.
The Avoidance subscale assesses discomfort with
closeness and discomfort depending on others,
whereas the Anxiety subscale assesses fear of
rejection or abandonment. The ECR is a 36-item
self-report scale that uses a 7-point Likert scale



ranging from 1 (disagree strongly) to 7 (agree
strongly), with higher scores indicating stronger
attachment. Strong internal consistency and
test-retest reliability for anxiety and avoidance
dimensions obtained over a 6-month period have
been reported.**! Similarly, studies have provided
evidence of good validity.** In this study, the 2
ECR scales demonstrated strong reliability, with
Cronbach’s alphas of .92 for avoidance and .91 for
anxiety.

The Social Provisions Scale (SPS) is a 24-item
self-report measure of social support developed
by Cutrona and Russell.”” The SPS uses a 4-point
Likert scale ranging from 1 (strongly disagree) to
4 (strongly agree). Six subscales can be created:
Attachment, Social Integration, Reassurance
of Worth, Reliable Alliance, Guidance, and
Opportunity for Nurturance. However, only the
global social support scale was used in this study
because of the sample size and analysis completed.
Evidence of the reliability and validity of the
measure has been established among individuals
experiencing significant life distress.** In this study,
Cronbach’s alpha for the global social support scale
was .90.

The 10-item Connor-Davidson Resilience
Scale (CD-RISC-10) was used to measure the
resilience of participants.* The CD-RISC-10
assesses one latent factor of resilience that
“reflects the ability to tolerate experiences such
as change, personal problems, illness, pressure,
failure, and painful feelings.”***'?®) The measure
uses a 5-point Likert scale ranging from 0 (not
true at all) to 4 (true nearly all of the time),
with higher scores indicating greater resilience.
The CD-RISC short form has demonstrated
good reliability (.85) and construct validity
and is highly correlated to the original 25-item
CD-RISC (r = .92). In this study, the Cronbach’s
alpha for the CD-RISC was .85.

The Patient Health Questionnaire-9 (PHQ-
9) is a brief 9-item self-report measure of major
depressive disorder.*® The PHQ-9 includes
statements about an individual’s affective state
over the last 2 weeks (eg, “little interest or pleasure
in doing things”), which are scored using a Likert
scale with responses ranging from 0 (not at all)
to 3 (nearly every day). Scores range from 0 to 27:
scores of 0 to 4 indicate no depression; 5 to 9, mild
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depression; 10 to 14, moderate depression; 15 to
19, moderately severe depression; and 20 to 27,
severe depression. In a study of 6,000 patients from
2 separate medical settings (primary care clinics
and obstetrics and gynecology clinics), the PHQ-9
was found to have excellent internal reliability
and good test-retest reliability. In this study, a
Cronbach’s alpha of .79 was found.

Initial data examination

Missing data were analyzed with the statistical
software package R.* A 3-step approach was
conducted to use the individual and items scales:
(1) single imputation of scales was carried out for
temporary use in step 2; (2) scale scores were used
as auxiliary variables in multiple imputations of
item scores, and then they were discarded; and
(3) multiple imputation item scores were used
to create 10 multiple imputation scales level
datasets to be used in the final analyses.*® Two
participants were removed because of a failure
to complete the majority of the measures. The
remaining missing data were found to be missing
at random. Expectation-maximization was used
to estimate the missing data and was completed
at the individual item level and rounded to the
nearest whole number. Shapiro-Wilk’s tests of
normality were performed, and all scales were
found to be nonnormal. Bootstrap interval
estimates are given to address the issues of
nonnormality and small sample size. Influence
plots from individual regression analyses were
examined to help identify outliers. One subject
had extreme scores on all scales, but the observed
scores were in line with theory and normal at the
multivariate level.

Model hypotheses and data analyses

Given that multiple mediatorswere hypothesized,
path analysis was used to test the mediating effects
of social support on the relationship between
attachment styles (anxiety and avoidance) and
resilience or depression (Figure 1). In the model,
attachment anxiety and avoidance (ECR) serve
as latent exogenous predictor variables, social
support (SPS) serves as an intervening latent
endogenous variable, and resilience (CD-RISC-10)
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Figure 1. Path model of attachment avoidance and anxiety, social support, and resilience and depression. Anx =
anxiety; Avoid = avoidance; Dep = depression; Res = resilience; SS = social support.

and depression (PHQ-9) serve as the latent
endogenous variables.

The statistical software program Mplus* was
used to examine the model, which predicted
that social support and depression are negatively
related; social support and resilience are positively
related; and social support and attachment
anxiety and avoidance are negatively related.
The model also examines the hypotheses that
attachment anxiety and avoidance are negatively
related to resilience and positively related to
depression. The relationship between resilience
and depression is hypothesized to be negative.
In regard to mediation effects, the model tested
the hypothesis that social support mediates
the relationship between the latent exogenous
variables attachment anxiety and avoidance and
the latent endogenous variables resilience and
depression. Multiple fit indices are used to assess
the degree of fit for the model, including chi-
square model of fit, sample-size adjusted Bayesian
information criterion (BIC), comparative fit
index (CFI), and standardized root mean square
residual (SRMR).

Results

Multiple ¢ tests were conducted between the
main variables of interest (attachment anxiety
and avoidance, social support, depression, and
resilience) and demographic variables (gender,
race, injury type, cause of injury). Race was
collapsed into “White” and “non-White,” given
the small minority distribution. No significant
differences were observed across the demographic
variables on the main variables. Correlations were
also computed for the main variables and age at
time of injury, as well as time since injury, with no
significant correlations observed. Means, standard
deviations, and correlation coefficients were
computed for each scale and are listed in Table 1.
The directions of all hypothesized relationships
were supported, though not all were statistically
significant.

Path analyses

The results for the model are shown in Figure 1.
The variances accounted for in support of the
endogenous variables SPS (R? = .33), resilience



Attachment and Social Support Following SCI 161

Table 1. Correlations, means, and standard deviations for social support, attachment avoidance and anxiety,

resilience and depression

Variable 1 3 4 5
1. Avoidance (Avd) 1.00
2. Anxiety (Anx) 29 1.00
3. Social support (SS) -57 -.19 1.00
4. Resilience (Res) -.35" 48" 1.00
5. Depression (Dep) 37 -.19 -.40° 1.00
Mean 2.37 2.85 85.47 32.22 5.77
SD 1.10 1.28 9.10 5.67 4.74

Note: SD = standard deviation.
"P<.0l.

(R* = .24), and depression (R* = .17) were
significant at the P < .01 level. A significant path
was not observed between social support and
depression, but the direct path between attachment
avoidance and attachment anxiety and depression
was significant. Given the lack of association
between attachment anxiety and social support,
the hypothesis that social support would mediate
the relationship between attachment anxiety and
resilience and depression was not supported.
The mediating effect of social support on the
association between attachment avoidance and
resilience was the only hypothesized mediating
effect that was substantiated for the model
(B =-0.25, standard error [SE] = -2.93, P < .05).
The model obtained a BIC value of 2668.7, a CFI
value of .927, a chi-square value of 7.86 (P = .01),
and an SRMR value of .085. Each of these values
suggests a model worthy of further exploration.

Discussion

Significant direct relationships were observed
between attachment avoidance and attachment
anxiety with depression, as well as attachment
anxiety and perceived resilience. In addition, the
relationship between attachment avoidance and
perceived resilience was mediated by perceived
social support, and these results have several
clinical implications. The significant direct path
between attachment anxiety and depression
suggests that individuals with an acquired SCI who
have greater attachment anxiety have higher levels
of depression. However, the aquirement of SCI in

individuals with higher levels of attachment anxiety
might only increase their already incompetent
view of self and dependency on others, leading to
further depression. This model also indicates that
attachment avoidance is directly related to lower
levels of perceived social support, suggesting that
individuals who have higher levels of attachment
avoidance expect others to be unavailable and
unreliable, so their perception of social support
may be negative. Alternatively, because they expect
rejection, they may not seek social support and
thus receive little. Either way, low perceived social
support leads to a more negative perception of the
self as less resilient.

In addition, individuals with higher levels of
attachment anxiety do not appear to experience
lower levels of perceived social support but are
more likely to experience depression and perceive
themselves as less resilient. This finding suggests
that individuals with higher levels of attachment
anxiety are able to maintain adequate levels of
social support, at least temporarily, but the need
to amplify symptoms of distress to elicit care may
result in dysphoric affect, leading to depression.
It is also possible that internal factors associated
with the inability to self-regulate emotions lead
to depression independent of social support,
which is consistent with previous research linking
attachment anxiety and depression.*>*!

Our model also demonstrates that the
relationship between attachment avoidance and
perceived resilience is mediated by perceived
social support, suggesting that individuals
with higher levels of attachment avoidance
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perceive less social support available, which in
turn relates to lower perceived resilience. This
finding, in conjunction with the observed direct
relationship between attachment avoidance
and depression, is also supported by research
linking attachment avoidance with a myriad of
psychopathology.**>*

Individuals with higher levels of attachment
avoidance perceived less social support. Given
the negative expectations of others that is
common among individuals with higher levels
of attachment avoidance,” it is possible that they
defensively perceive less available support. It is
also possible that given the tendency of individuals
with higher levels of attachment avoidance to
deactivate emotional expression or reliance on
others,” they do less to maintain social support or
actively reject it, so their perceptions are accurate.
However, without a nondisability comparison
population, findings cannot be attributed to the
acquirement of an SCI.

Another important finding was that individuals
with higher levels of attachment anxiety do not
report significantly lower levels of perceived
social support. According to attachment theory,
individuals with higher levels of attachment
anxiety actively seek to maintain support from
significant others through amplification of
emotional distress.”* This hyperactivating strategy
might function to obtain the needed support in
this injured population. Alternatively, they might
also tend to perceive their social network as more
supportive than is accurate because of more
positive expectations of others.” Given the recency
of the acquired SCI for the current sample, it is
possible that those with higher levels of attachment
anxiety accurately perceive their current social
support but, over time, the constant amplification
of their distress might lead to increased caregiver
burnout.

A higher level of perceived social support was
significantly related to perceived resilience, and
resilience was negatively related to depression.
The path between resilience and depression was
bidirectional, so it is unclear whether a possible
moderation effect exists. However, attachment
avoidance and anxiety did have significant
relationships to increased depression, which is
consistent with previous findings.”>*

Contrary to predictions, attachment avoidance
did not have a significant negative relationship
to resilience. Bartholomew and Horowitz?*
report that individuals with levels of attachment
avoidance have a defensively positive perception
of themselves, which allows them to maintain
independence from others. This may explain
the current finding that attachment avoidance
is unrelated to resilience. In addition, the
CD-RISC-10 has high face validity and asks about
perceptions of the self, which may trigger a need
to defensively rate the self as strong. The tendency
for an individual with a higher level of attachment
avoidance to perceive himself or herself positively
is possibly counterbalanced by an SCI that requires
assistance from others, resulting in a nonsignificant
relationship with resilience.

Finally, individuals with higher levels of
attachment anxiety tend to perceive themselves
in a less positive manner,? so it makes theoretical
sense that these individuals in our sample rated
themselves as less resilient. The tendency for these
individuals to amplify distress to elicit care from
others would also explain the relationship with
depression that we observed.”? The likelihood
of individuals with higher levels of attachment
anxiety to “cling” to attachment figures might also
be hampered by reduced mobility, which could
result in a greater degree of helplessness. The
nonsignificant relationship between attachment
anxiety and social support and the stronger
relationship between attachment anxiety and
depression than that which was observed with
attachment avoidance and depression (despite less
perceived social support with increased attachment
avoidance) could reflect the amplification of
depressive symptoms.

Clinical implications

The finding that attachment avoidance and
attachment anxiety have significant relationships
with increased depression suggests that moving
patients toward more secure attachment should
be a clinical focus in attempts to prevent or treat
depression. For persons with SCI, individual
psychotherapy may allow for assessment of
attachment strategies and focus on awareness of
problematic coping styles and the development



of a secure therapeutic attachment. Couples
and family therapy could also be beneficial for
individuals with higher levels of attachment
avoidance regardless of whether their perceptions
of reduced social support are accurate or
defensive. On one hand, if the perception is
accurate that others cannot be depended on for
support, the intervention with the family would
be aimed at helping the family provide needed
support to the individual with the disability. On
the other hand, if the perception is inaccurate
and a result of previous relationship failures, then
times of support by the family or a partner that
present themselves in session could be pointed
out to the individual with a disability. The needs
of the family members or partner could also be
expressed safely in session, which might reduce the
negative effects on the support of individuals with
disabilities. A secure attachment with the therapist
could allow for discussion of sensitive issues such
as changes in sexual functioning, role changes,
and the psychological impact of caregiving on
the family or partner that might not otherwise be
discussed.

It should be noted that the treatment of individuals
during inpatient rehabilitation could differ in several
ways from outpatient treatment. Whereas individuals
at this specific inpatient hospital would receive
biweekly or even daily psychotherapy sessions based
on need, outpatients may only be seen once every
few weeks or months. The inpatient setting is also
inherently supportive, as individuals have a built-in
support network, including the multidisciplinary
team of physical, occupational, speech, and recreation
therapists, nurses, and physicians. Additionally,
inpatients usually have the experience of being
around others with similar injuries, thus creating a
peer support network of individuals who understand
their unique experiences. During outpatient
treatment, individuals would likely not have the
same level of support, either from professionals or
peers. These differences could dictate the intensity
of treatment as well as the development of a secure
attachment with the therapist.

Limitations and future research

It is important to note that there were several
limitations with this study. First, the sample only
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consisted of inpatients from one facility, resulting
in a small sample size that is only representative
of one setting. With several paths in the model
approaching statistical significance, a larger sample
size may have resulted in different pathways
reaching significance.

Second, the study proposed a one-time
assessment of the subject, so no longitudinal
data were gathered. As a result, several findings
could be a result of the inpatient rehabilitation
setting and typically recent nature of the injury.
Follow-up measurements after discharge could
assess whether a temporary spike in social support
is experienced during inpatient rehabilitation but
declines after discharge. Future studies could also
include assessment of the caregiver’s attachment
style to address likely treatment by the caregiver to
the individual who acquired the disability.

Finally, data were only collected from the
inpatients and did not include family perceptions.
Future efforts could involve completing measures
with family members to provide a point of
comparison and to identify differences to allow for
clinical intervention. Issues of caregiver stress and
other negative reactions commonly found with
support systems could be explored in relation to
the individual’s experience.

Conclusions

The findings from this study have implications
for the future treatment of individuals who have
acquired an SCI. Because attachment avoidance
and attachment anxiety appear to increase the risk
of depression in individuals who have acquired
an SCI, the issue should be addressed through
individual, couples, or family therapy modalities.
Each modality provides the context for addressing
attachment patterns as well as the ability to develop
and use a more secure social support network.
Identification of an individual’s attachment
strategy and treatment could help aid him or her
through the difficult time after an acquired SCI
by promoting resilience and avoiding negative
outcomes such as depression. While sustaining an
SCI will likely be perceived as a negative event, it
might also provide a sensitive time to intervene
with longstanding attachment patterns, leading to
greater well-being.
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