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Impact of psychological characteristics in self-management
in individuals with traumatic spinal cord injury

SEP Munce1, SE Straus2, MG Fehlings3, J Voth4, N Nugaeva3, E Jang5, F Webster6 and SB Jaglal1,4,7

Study design: Cross-sectional survey.
Objective: To examine the association between psychological characteristics in self-management and probable depression status in
individuals with a traumatic spinal cord injury (SCI).
Setting: Community-dwelling individuals with traumatic SCI living across Canada.
Methods: Individuals with SCI were recruited by email via the Rick Hansen Institute as well as an outpatient hospital spinal clinic.
Data were collected by self-report using an online survey. Standardized questionnaires were embedded within a larger survey and
included the Hospital Anxiety and Depression Scale (HADS), the short version of the Patient Activation Measure (PAM), the Moorong
Self-Efficacy Scale (MSES) and the Pearlin-Schooler Mastery Scale (PMS).
Results: Individuals with probable depression (n=25) had lower self-efficacy (67.9 vs 94.2, Po0.0001), mastery (18.9 vs 22.9,
Po0.0001) and patient activation (60.4 vs 71.6, Po0.0001) as well as higher anxiety (9.0 vs 5.5, Po0.0001), compared with their
non-depressed counterparts (n=75). A logistic regression determined that lower self-efficacy and mastery scores as well as less time
since injury were associated with depression status (P=0.002; P=0.02 and P=0.02, respectively). Individuals with higher anxiety
scores were almost 1.5 times more likely to be depressed, while older age was positively associated with depression status (P=0.016
and P=0.024, respectively).
Conclusion: Interventions for depression in SCI, including a self-management program, should target factors such as self-efficacy and
mastery, which could improve secondary medical complications and overall quality of life.
Spinal Cord (2016) 54, 29–33; doi:10.1038/sc.2015.91; published online 9 June 2015

INTRODUCTION

Individuals with spinal cord injury (SCI) are predisposed to a range of
secondary medical complications including urinary tract infections,
pressure ulcers, spasticity and pain.1–4 Many individuals with SCI will
also experience significant psychological, social and neurobehavioural
issues, and are at increased risk of developing substance abuse
problems, low self-esteem and depression.5 Major depression is the
most common psychological condition associated with SCI, affecting
approximately 25–30% of individuals with SCI living in the
community.5 The presence of depression in SCI is associated, in turn,
with a variety of poorer outcomes including increased hospitalization
periods and secondary medical conditions, as well as decreased social
integration, quality of life, and self-care dependency.6 Indeed, our
recent qualitative research determined that positive mood was an
important facilitator to self-management, and conversely, that negative
mood was an important barrier to self-management among indivi-
duals with traumatic SCI.7 At the same time, the first part of our
results from this national survey on self-management in traumatic SCI
revealed that 62.6% were in the ‘maintaining behaviors' segment of
self-management/activation (that is, the highest level of self-manage-
ment/activation), despite the fact that 13% of those individuals in this

activation group had a depression score consistent with probable
depression.8 Therefore, the current study aims to explore this
complexity and examine the association between relevant psychologi-
cal characteristics in self-management (that is, self-efficacy, mastery
and patient activation) and probable depression status in individuals
with a traumatic SCI.

MATERIALS AND METHODS

Study design
A national, cross-sectional study was conducted including individuals with
traumatic SCI living in the community in Canada. Research ethics approval was
obtained from the University of Toronto (Protocol Reference #26429).

Participants and recruitment
Eligible respondents included individuals who (1) had experienced a traumatic
SCI (for example, a fall, motor vehicle accident and sporting accidents);
(2) were 18 years of age or older; and (3) were fluent in English. Respondents
were recruited by email via the Rick Hansen Institute (RHI) and included
individuals who had agreed to be contacted for research purposes. Additional
respondents were recruited in-person via the outpatient spinal clinic at
Toronto Western Hospital. All respondents were recruited between January
and June 2013.
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Data collection and survey items
All data were collected by self-report surveys using online software, FluidSur-
veys (Ottawa, ON, Canada). All respondents were required to provide informed
consent before completing the survey (that is, informed consent was not
assumed simply by the completion/submission of the online survey).
The specific content of the survey itself was based on the themes that

emerged from the first phase of this study on the facilitators and barriers to
self-management in traumatic SCI (that is, influence of positive/negative
mood and self-efficacy)7 as well as the important psychological elements
(that is, module on depression)/underlying theory of the Stanford CDSMP
(Chronic Disease Self-Management Program) (that is, social cognitive theory
and self-efficacy).9–11

Standardized questionnaires were used to capture these qualitative themes
generated from the first phase of the study as well as the important elements of
the CDSMP. These standardized questionnaires were embedded within the
larger survey. These questionnaires included the Hospital Anxiety and Depres-
sion Scale (HADS),12 the short version of the Patient Activation Measure
(PAM),13,14 the Moorong Self-Efficacy Scale (MSES)15 and the Pearlin-Schooler
Mastery Scale (PMS).16

The Hospital Anxiety and Depression Scale
The HADS is a brief, self-report measure that was designed to detect the
presence and severity of relatively mild degrees of mood disorder in non-
psychiatric, hospital outpatients. It provides separate scores for anxiety and
depression. The HADS has 14 items (seven for anxiety and seven for
depression) and has established validity and reliability (the Cronbach’s alpha
for the HADS-Anxiety has a reported mean of 0.83; the HADS-Depression has
a reported mean of 0.82).17 Scores range from 0 to 21, with higher scores
indicating greater symptoms of anxiety and depression.12 Cutoff scores of ⩾ 8
have been used previously to denote probable anxiety or depression.18

The Patient Activation Measure
The PAM is designed to assess an individual’s knowledge, skill and confidence
in managing his or her own health care.13,14 The short version consists of 13
items and uses a Likert-type agreement scale with four response options
(1= strongly disagree, 4= strongly agree). The raw score is calculated by adding
all of the responses to the 13 questions and range from 13 to 52. These raw
scores are converted into activation scores. The converted activation scores
range from 0 to 100. Based on these activation scores, individuals are placed
into one of four stages of progressive activation: believes active role is important
(PAM score of ⩽ 47.0), has the confidence and knowledge to take action (PAM
score of 47.1–55.1), is taking action (PAM score of 55.2–67.0) and is able to
stay the course under stress (PAM score of ⩾ 67.1).13,14,19 The previous research
has demonstrated that higher PAM scores are associated with healthy behaviors,
a higher likelihood of performing self-management and higher medication
adherence.20 Individuals scoring at the lower end of the activation may believe
that the physician is the one to ‘fix‘ them; mid-range scores may indicate that
individuals recognize that they may be involved in their care, but lack the
knowledge to do so effectively. Individuals with high PAM scores have gained
confidence in their ability to self-manage and make lifestyle changes. The PAM
was developed and validated in insured community-based samples in the
United States.14,19

Moorong Self-Efficacy Scale
The MSES was developed to measure an individual’s confidence in performing
functional, social, leisure and vocational activities post-SCI. Individuals rate
their confidence in their ability to complete the 16 tasks on a seven-point Likert
scale (1= very uncertain, 7= very certain). The total scale score is obtained by
summing the individual item responses and range from 16 to 112. Higher
scores indicate higher perceived self-efficacy. Results have confirmed that the
MSES is a valid instrument that is sensitive to real-life changes post-SCI.15

Pearlin-Schooler Mastery Scale
The PMS measures global sense of personal control. It consists of seven items
and individuals respond to a five-point Likert scale about the extent to which
they agree (5= strongly agree) or disagree (1= strongly disagree) with the

various statements. A PMS score ranges from 7 to 35, with a higher score

reflecting greater mastery.16

In addition, socio-demographic and injury-related variables were documen-

ted including age, sex, marital status, level of education, level of injury and time

since injury. Multiple iterations of the survey instrument were produced and

reviewed by the research team for flow and content.

Statistical analysis
Respondents’ sociodemographic and psychological characteristics were com-

pared by probable depression status using independent t-test or Mann–Whitney

U-test and Chi-Square test. The respondents who completed the survey and the

individuals who failed to complete the survey were compared according to age,

sex and level of injury using independent t-test and Chi-Square test, or Mann–

Whitney U-test. This was to determine whether the ‘completion‘ group was

representative of the larger group of eligible individuals identified for the study.

For comparison between depressed and non-depressed groups, Fisher’s exact

test or Chi-Square test was used for categorical variables (sex, marital status

and education) and t-test for continuous variables, including age, anxiety

(HADS-Anxiety) and mastery (PMS). Mann–Whitney U-test was used to

compare differences in time since injury, self-efficacy (MSES) and patient

activation (PAM).
To test for interdependence of the variables, the primary outcome measure

of probable depression (HADS-Depression) and the secondary outcome

measures of self-efficacy, mastery, patient activation, probable anxiety, time

since injury and age were then determined with Spearman’s correlation

coefficient. A logistic regression was performed to examine the individual

contribution of the above-mentioned independent variables as well as sex,

marital status (single vs married/co-habitating) and education (trade/high

school or less vs /college/bachelor’s/ post-graduate degree) to the dependent

variable, probable depression. All independent variables were entered into the

equation at the same time (that is, using the Enter method). Since no

predictions had been made regarding the importance or ordering of variables

in association with probable depression, this method was considered appro-

priate. Statistics were calculated using the Statistical Package for the Social

Sciences software.

Response characteristics and sample comparability. The current sample of
respondents was drawn from the RHISCI Community database. There were

a total of 1417 respondents. Of the 1417 individuals, 71 did not wish to be

contacted for future studies, leaving 1346 individuals who did want to be

contacted for future studies. A random sample of 300 individuals was drawn

from this sample of 1346 individuals.

Survey invitations were sent to 300 individuals with SCI including
individuals with both traumatic and non-traumatic SCI from the RHI database;

four additional individuals were approached about study participation at the

Toronto Western Hospital outpatient spinal clinic. The number of individuals

with non-traumatic SCI (that is, and therefore ineligible to participate in the

study) was unknown. From this, 145 individuals responded to the survey

invitation; with 114 respondents completing the entire survey (including the

four respondents from the Toronto Western Hospital).

Five individuals had injuries of non-traumatic origin and were therefore
excluded (109 individuals with traumatic SCI). A further 10 outliers were

excluded due to perfect patient activation scores (a measure of self-

management behavior), yielding a final sample size of 99 individuals.

There were no significant differences between individuals who completed the
survey (n= 114) and individuals who did not complete the survey (n= 31) in

relation to age and gender (P40.05). However, there was a significant

difference between group membership (that is, individuals who completed

the survey and individuals who did not complete the survey) and level of injury

(Chi Square (2)= 7.915, Po0.05). Individuals were considered in the ‘non-

completion‘ group if they only completed basic demographic/clinical informa-

tion on the online survey and did not complete any of the measures (for

example, HADS and PAM).
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RESULTS

Sample characteristics and sample characteristics by depression
status
The overall respondent characteristics have been previously reported.8

Almost one-quarter (n= 24; 24.2%) of the respondents had a
depression score consistent with probable depression, while 32.3%
(n= 32) had a score consistent with probable anxiety. In terms of the
patient activation levels, 7.1% (n= 7) of the respondents were in the
‘starting to take a role', 9.1% (n= 9) were in the ‘building knowledge
and confidence', 21.2% (n= 21) were in the ‘taking action' and 62.6%
(n= 62) were in the ‘maintaining behaviors' segments. Thirteen
percent of respondents in the highest activation group had a
depression score consistent with probable depression (results not
tabulated).
The respondent characteristics by probable depression status have

been summarized in Table 1. Individuals with scores consistent with
probable depression had significantly poorer outcomes across all of the
psychological variables. For example, individuals with probable
depression had lower self-efficacy (67.9 vs 94.2, Po0.0001), mastery
(18.9 vs 22.9, Po0.0001) and patient activation (60.4 vs 71.6,
Po0.0001) as well as higher anxiety (9.0 vs 5.5, Po0.0001), compared
with their non-depressed counterparts. In addition, there was a

significant difference with respect to time since injury in the depressed
group vs the non-depressed group, with individuals with probable
depression having a mean time since injury of 10.9 vs 19.8 years in the
non-depressed group (P= 0.001).

Associations between psychological characteristics
As demonstrated in Table 2, there was a significant positive correlation
between probable depression and anxiety (r= 0.545, Po0.01), indi-
cating that individuals with higher depression scores had higher
anxiety scores. There was a significant negative correlation between
probable depression and self-efficacy (r= -0.560, Po0.01), indicating
that individuals with higher depression scores had lower self-efficacy
scores. Characteristics that were significantly (at Po0.01) associated
with time since injury were probable depression (r= -0.296, Po0.01)
and age (r= 0.276, Po0.01), suggesting that increased levels of
depression were associated with individuals in earlier stages of their
injury and older age, respectively.

Characteristics contributing to depression
Multicollinearity statistics revealed no high intercorrelations (that is,
r40.70) between the psychological and other variables of interest.
Thus, nine independent variables were included in the final logistic

Table 1 Sociodemographic, clinical and psychological characteristics by depression status

Characteristic Depressed (N=24)

n (%) or mean (s.d.)

Not depressed (N=75)

n (%) or mean (s.d.)

Total (N=99)

n (%) or mean (s.d.)

P-value

Age 53.3 (10.9) 49.6 (12.3) 50.5 (12.0) 0.198

Sex 0.788

Male 19 (79.2) 55 (73.3) 74 (74.7)

Female 5 (20.8) 20 (26.7) 25 (25.3)

Marital status 0.644

Single 12 (50.0) 33 (44.0) 45 (45.5)

Married/co-habitating 12 (50.0) 42 (56.0) 54 (54.5)

Education 0.955

Trade/high school or less 12 (50.0) 37 (49.3) 49 (49.5)

College/bachelor’s/post-graduate degree 12 (50.0) 38 (50.7) 50 (50.5)

Time since injury (in years) 10.9 (9.0) 19.8 (12.5) 17.5 (12.3) 0.001

Anxiety (HADS) 9.0 (3.1) 5.5 (3.1) 6.4 (3.4) o0.0001

Knowledge, skills and confidence for self-management (PAM) 60.4 (12.3) 71.6 (12.6) 68.9 (13.3) o0.0001

SCI-specific self-efficacy (MSES) 67.9 (17.2) 94.2 (14.0) 87.8 (18.6) o0.0001

Mastery (PMS) 18.9 (3.4) 22.9 (3.6) 21.9 (3.9) o0.0001

Abbreviations: HAD, Hospital Anxiety and Depression Scale (HADS); MSES, Moorong Self-Efficacy Scale; PAM, Patient Activation Measure; PMS, Pearlin-Schooler Mastery Scale.
Statistically significant values are indicated in bold.

Table 2 Correlational matrix for the different outcome measures

Variables Depression Anxiety Knowledge, skills and confidence

for self-management

Self-efficacy Mastery Time since injury Age

Depression 0.545** −0.311** −0.560** −0.459** −0.296** 0.129

Anxiety −0.244* −0.315** −0.393** −0.220* −0.034

Knowledge, skills and confidence for self-management 0.369** 0.264** 0.169 0.125

SCI-specific self-efficacy 0.423** 0.215* −0.094

Mastery 0.090 −0.043

Time since injury 0.276**

Age

Abbreviation: SCI, spinal cord injury. **Po0.01 (two-tailed).
*Po0.05 level (two-tailed).
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regression model: self-efficacy, mastery, patient activation, probable
anxiety, time since injury and age as well sex, marital status and
education. Results of the logistic regression are shown in Table 3. The
combination of these nine independent variables accounted for 74% of
the variance in this sample’s depression level (adjusted R2= 0.742). Of
the nine variables, self-efficacy, mastery, probable anxiety, time since
injury and age were statistically significant. Lower self-efficacy and
mastery scores, as well as less time since injury were associated with
probable depression status (P= 0.002, P= 0.02 and P= 0.02, respec-
tively). Individuals with higher anxiety scores were almost 1.5 times
more likely to have probable depression, while older age was positively
associated with probable depression status (P= 0.02 and P= 0.02,
respectively).

DISCUSSION

The current study aimed to identify some of the psychological
characteristics in self-management that are associated with probable
depression status in individuals with a traumatic SCI. A main finding
of this study was that both lower self-efficacy and mastery (that is, two
key psychological characteristics in self-management) were associated
with probable depression status in individuals with traumatic SCI.
Lower self-efficacy, as measured by the Lorig Chronic Disease Self-
Management Scale, has previously been associated with higher
depression scores in SCI.21 In fact, individuals with SCI who have
lower self-efficacy demonstrate poorer mental health in general and
increased secondary complications (that is, poorer self-manage-
ment).22 Indeed, self-efficacy is the foundational element of the
Stanford CDSMP10 and self-efficacy is seen as an early step in causal
pathways of behavior change in self-management programs, leading to
improved health outcomes (for example, depression). Similarly, a
lower mastery score was also associated with probable depression
status, and to the best of our knowledge, this direct association has not
been previously investigated in a SCI population. Future research
should continue to explore the role of mastery in SCI and its impact
on other mental health outcomes.
Almost one-third of the respondents had a score consistent with

probable anxiety. In a review of psychosocial issues in SCI, Post and
van Leeuwen23 indicated that six studies had examined anxiety in SCI.
Clinically significant symptoms of anxiety in SCI have been previously
reported as ranging from 13.2 to 40%. The current study also
determined that a higher anxiety score was significantly associated
with probable depression. More recently, Ullrich et al.24 demonstrated
that among veterans with SCI and depression, 70% were diagnosed
with another psychiatric illness, with post-traumatic stress disorder
and other anxiety disorders being the most common. Thus,

interventions for depression in SCI, including a self-management
program, should consider and address the high likelihood of
concurrent anxiety.
Patient activation was not significantly associated with probable

depression status in the logistic regression. However, 62.6% (n= 62)
of the respondents were in the ‘maintaining behaviors' stage of patient
activation/self-management, as previously reported.8 This proportion
was inconsistent with the previous research on a national (US) sample
of individuals 45 years and older, demonstrating 22% were in the
‘maintaining behaviors' stage of patient activation.19 However, similar
to the current study, Rask et al.25 determined that 62% of their
respondents were in the highest stage of activation in their study of
underprivileged individuals with diabetes. As previously noted, future
research is needed to confirm the findings related to patient activation
and depression in the current study, and explore the use of adapted
activation measures that might better discriminate levels of readiness
for self-management among individuals with SCI. Nonetheless, patient
activation and probable depression were moderately correlated (that is,
r= -0.311, Po0.01), and the bivariate analysis demonstrated signifi-
cantly lower activation scores among the depressed group vs the non-
depressed group. Further large-scale research would allow more
advanced analyses, such as structural equation modeling, to better
estimate the relationships between self-efficacy, mastery, patient
activation (that is, self-management behavior) and depression.
Finally, the current study demonstrated that a decreased time since

injury and older age were significantly associated with probable
depression status. The nature of these associations has been reported
inconsistently in the literature. For example, Krause et al.26 reported
that individuals with SCI were more likely to suffer from depression
with increasing age (consistent with the current study) and a greater
number of years post-injury (inconsistent with the current study).
Tate et al.27 reported that younger age was associated with depression
in SCI. The current findings do appear to mirror the findings of our
previous, qualitative research whereby individuals with SCI reported
low mood (and/or a lack of readiness for self-management) early in
the course of their recovery.7 Relatedly, Pang et al.28 demonstrated that
those individuals with increased time since injury have better self-
efficacy, but the results did not reach statistical significance. They
concluded that it may take time for the newly injured individual to
accept his or her own disabilities and learn to cope with the
consequences of the condition. It was further suggested that as time
progresses, individuals with SCI may come to terms with their own
disability and thus develop a better sense of control, and in turn,
increased mood. In our previous research,7,8 individuals with trau-
matic SCI and their caregivers and health-care professionals reported

Table 3 Logistic regression with depression as the dependent variable

Predictors B s.e. Wald df Sig. Odds ratio 95% Lower CI 95% Upper CI

SCI-specific self-efficacy −0.097 0.032 9.217 1 0.002 0.908 0.853 0.966

Mastery −0.332 0.147 5.110 1 0.024 0.718 0.538 0.957

Patient activation −0.035 0.037 0.894 1 0.345 0.966 0.898 1.038

Anxiety 0.381 0.158 5.775 1 0.016 1.463 1.073 1.996

Time since injury −0.089 0.038 5.400 1 0.020 0.915 0.849 0.986

Age 0.081 0.036 5.090 1 0.024 1.084 1.011 1.163

Sex (1=male; 2= female) −1.197 1.219 0.965 1 0.326 0.302 0.028 3.294

Marital status (1= single; 2=married/co-habitating) −0.477 0.962 0.246 1 0.620 0.621 0.094 4.091

Education (1= trade/high school or less; 2= college/bachelor’s/

post-graduate degree)

1.756 1.109 2.509 1 0.113 5.792 0.659 50.891

Abbreviations: CI, confidence interval; SCI, spinal cord injury.
Statistically significant values are indicated in bold.
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on the increasing complexities of SCI as individuals live longer,
with chronic diseases. Thus, it is plausible that with increasing
co-morbidities as individuals with SCI age, they are at an increased
risk of depression.
The authors acknowledge some limitations associated with the

study. It is likely that the respondents in the current study represented
a more engaged and healthier group of individuals with traumatic SCI,
and thus the findings may not be representative of the broader group
of individuals with traumatic SCI (for example, 95% of the respon-
dents reported having a family physician; 62.6% were in the
‘maintaining behaviors' segment of self-management/activation; all
respondents wished to be contacted for research purposes). Further-
more, the design of this study is cross-sectional and therefore cannot
draw causal links between probable depression status and the
psychological characteristics of interest. Longitudinal research is
needed to establish causality and understand changes in mood levels
among individuals with SCI over time. Finally, self-report measures of
psychological outcome are considered subjective (vs a structured
diagnostic interview), and thus presented a testing bias. Future SCI
research could therefore incorporate clinician-based ratings, consistent
with recommendations for clinical trials.
The current study determined that low self-efficacy and low mastery

were significantly associated with probable depression status. These
findings are consistent with the foundational role that self-efficacy, in
particular, plays in many self-management programs. A higher anxiety
score, less time since injury and older age were also significantly
associated with probable depression. Future, large-scale research is
needed to better estimate the relationships between self-efficacy, mastery,
patient activation (that is, self-management behavior), and depression
and how these constructs evolve over time to plan rehabilitation and
(long-term) community interventions that are targeted to the needs of
the individual. However, the current study suggests that interventions
for depression in SCI in clinical/rehabilitation and community practice,
including a self-management program, should specifically target factors
such as self-efficacy and mastery to improve depression in SCI. These
efforts could subsequently improve other outcomes including secondary
medical complications and overall quality of life.
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