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ABSTRACT. Bombardier CH, Fann JR, Tate DG, Richards
JS, Wilson CS, Warren AM, Temkin NR, Heinemann AW, for
the PRISMS Investigators. An exploration of modifiable risk
factors for depression after spinal cord injury: which factors
should we target? Arch Phys Med Rehabil 2012;93:775-81.

Objective: To identify modifiable risk factors for depression
in people with spinal cord injury (SCI).

Design: Cross-sectional survey.
Setting: Outpatient and community settings.
Participants: Community-residing people with SCI (N�244;

77% men, 61% white; mean age, 43.1y; 43% with tetraplegia)
who were at least 1 month postinjury.

Interventions: Not applicable.
Main Outcome Measures: Depression severity (Patient Health

Questionnaire-9 [PHQ-9]), physical activity (International
Physical Activity Questionnaire [IPAQ]), pleasant and reward-
ing activities (Environment Rewards Observation Scale
[EROS]), and self-efficacy to manage the effects of SCI (Mod-
ified Lorig Chronic Disease Self-Management Scale).

Results: Greater depression severity was associated with
being 20 to 29 years of age, not completing high school, not
working or attending school, and being �4 years post-SCI.
After controlling for demographic and injury characteristics
(adjusted R2�.13), lower EROS scores (change in adjusted
R2�.34) and lower self-efficacy (change in R2�.13) were
independent predictors of higher PHQ-9 scores. Contrary to
predictions, physical activity as measured by the IPAQ did not
predict depression severity.

Conclusions: Our findings suggest that having fewer reward-
ing activities, and to a lesser extent, having less confidence in
one’s ability to manage the effects of SCI are independent
predictors of greater depression severity after SCI. Interven-

tions such as behavior activation, designed to increase reward-
ing activities, may represent an especially promising approach
to treating depression in this population.
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APPROXIMATELY 25% TO 30% of people with spinal cord
injury (SCI) living in the community experience significant

depressive symptoms. The risk of significant depressive symp-
toms among people with SCI is thought to be greater than among
able-bodied control subjects.1 Nevertheless, there has been limited
theoretical work on why people with SCI are at greater risk of
depression. We know that simple explanations based on the over-
all magnitude of physical losses are not sufficient because large-
scale studies have indicated that injury level and injury severity
are unrelated to depressive symptoms.2,3 Our lack of knowledge
about theoretical risk factors likely contributes to the fact that
work on effective treatments for depression after SCI lags far
behind our knowledge about the prevalence and adverse impact of
depression in this population. The existing depression intervention
research has been criticized for its lack of theoretical grounding
and scientific rigor.4 A better understanding of modifiable risk
factors for depression in people with SCI could lead to the devel-
opment of more effective interventions to treat these symptoms.

While the literature is replete with studies on correlates of
depression after SCI,5,6 few studies have examined theoreti-
cally derived modifiable risk factors. Moreover, we are not
aware of any studies that examined several risk factors simul-
taneously to determine which variable was most strongly re-
lated to depression. Therefore, the aim of this study was to
determine which of several potential risk factors were related to
depression severity. We reasoned that identifying the modifi-
able risk factor(s) that are most strongly correlated with de-
pression in this population might represent a promising ap-
proach to selecting among various evidence-based treatment
alternatives. We examined behavioral, cognitive, and physical
activity–related risks for depression because each of these
factors can be linked to distinct depression treatment ap-
proaches.

From a behavioral perspective, depression after SCI can be
attributed to a loss of reinforcing activities.7 In people with
SCI, there is some evidence that a dearth of meaningful social
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activities8 and less ability to participate in social relationships9

are associated with depression. Therefore, we selected a re-
cently developed measure of environmental rewards to exam-
ine as a potential correlate of depression in this population.10 If
the experience of environmental rewards is strongly and in-
versely associated with depression severity, interventions such
as behavior activation may represent a particularly promising
approach to treating depression after SCI.

Through the lens of social cognitive theory, self-efficacy has
been viewed as a modifiable characteristic that can buffer the
person against becoming depressed in the presence of serious
life stressors.11 Therefore, we hypothesized that depression
could be related to low self-efficacy beliefs among people with
SCI. Prior research in people with SCI has documented a
relationship between depression and low self-efficacy,12,13 as
well as related concepts such as loss of control over one’s
life,14 poor problem-solving ability,15 less physical indepen-
dence, and less financial independence.9 Researchers have
speculated that improvement in self-efficacy may have medi-
ated the positive effects of coping effectiveness training on
depression in SCI.16 Measures of self-efficacy to manage
chronic health conditions have been developed within the self-
management literature17 and can be easily adapted to managing
SCI. If self-efficacy to manage the effects of SCI is closely
related to depression, this would suggest that self-management
interventions18 or coping effectiveness training16,19 may be
attractive depression treatment approaches for individuals with
SCI.

A physical activity model of depression links higher rates of
depression to low levels of physical activity and higher levels
of sedentary behavior.20 People with SCI are among the most
physically sedentary groups that have been studied.21,22 Low
levels of physical activity have been linked to higher levels of
depression in the general population23 as well as in people with
SCI.24,25 To the extent that low physical activity is correlated
with more severe depression, interventions that promote phys-
ical activity may represent an effective means of improving
depression in people with SCI.

In summary, we hypothesized that a lack of environmental
rewards, low self-efficacy beliefs, and low physical activity
would be associated with greater depression severity in people
with SCI. In addition, we sought to identify the risk factor most
closely associated with depression severity by comparing the
bivariate and multivariate relationships of each risk factor to
depression severity in this sample.

METHODS

Procedures
Participants were recruited from outpatient SCI clinics, en-

rollees in Spinal Cord Injury Model Systems follow-up studies,
and other sources. Recruitment and data collection were con-
ducted between November 9, 2009, and July 2, 2010. Each
study site obtained approval from its local institutional review
board, and all participants gave informed consent.

Participants
Study inclusion criteria were as follows: age of 18 years or

older with a history of traumatic SCI at any level and severity.
We excluded individuals who were non-English speakers, too
cognitively impaired to comprehend study materials, and those
referred to study personnel by clinical staff who believed the
person was depressed rather than screened on a nonselected
basis. The final sample comprised 244 participants with trau-
matic SCI who provided complete data on the dependent vari-

able (depression severity) and the 3 risk factor variables. Table
1 shows the contributions each site made to the total sample.

Materials
Data for this cross-sectional study were collected via struc-

tured interviews that were conducted in person or by telephone.
Injury characteristics were based on self-report and included
time since SCI, injury level, injury severity, and etiology of
injury.

Depression severity. The Patient Health Questionnaire-9
(PHQ-9) is a depression measure based on the Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition criteria for
major depressive disorder.26 Items are rated, based on their
occurrence during the past 2 weeks, from 0 (not occurring at
all) to 3 (occurring nearly every day). The PHQ-9 has good
internal consistency (Cronbach ��.87) and construct valid-
ity.2,27 We used the total score (range, 0–27) to describe
depression severity, and a score of 10 or more to indicate
probable major depression.26 The PHQ-9 has been used exten-
sively in SCI samples2,26,28-30 and has been validated for tele-
phone administration.31,32

Physical activity. The short, past 7 days version of the
International Physical Activity Questionnaire (IPAQ)33 was
used to measure low, moderate, and vigorous physical activity,
expressed in metabolic equivalents of task (MET). The mea-
sure captures lifestyle physical activity as well as leisure,
exercise, or sport activities. The IPAQ was chosen because it is
one of the most widely used measures of its kind in the world.
It can be administered reliably by telephone and has been used
and validated in multinational studies.33 The IPAQ is supported
by exceptionally thorough guidance on standardized adminis-
tration procedures, data scoring procedures, and norms. Total
MET minutes per week were calculated using the on-line
published protocol, including standard truncation and missing
data rules (http://www.ipaq.ki.se/scoring.htm). In addition, we
defined persons as falling into low, moderate, or high levels of
physical activity according to the published scoring protocol.34

For the purposes of this study, the IPAQ was modified to
include activities appropriate for wheelchair users. We in-
cluded examples of wheelchair-based activities that repre-
sented vigorous-intensity (eg, wheelchair racing, off-road
pushing, wheelchair basketball, hard arm-cranking, or fast
hand-cycling) and moderate-intensity (eg, wheeling or pushing
for pleasure, moderate arm-cranking, hand cycling at a regular
pace) physical activity based on other measures of SCI-specific
physical activity.35 To the IPAQ question about time spent
walking, we added “wheeling.”

Pleasant and rewarding activities. The Environmental Re-
wards Observation Scale (EROS),10 which assesses environ-
mental reward and response-contingent positive reinforcement,
is a 10-item scale measuring agreement (strongly agree, 4; to
strongly disagree, 1) with statements having to do with expe-
riencing pleasure, enjoyment, or fulfillment from activities,
experiences, or hobbies. Half the items are reverse scored. The
measure has strong internal consistency and unidimensionality,
good test-retest reliability, convergent and discriminant valid-
ity, and ecologic validity.10 For example, EROS scores signif-
icantly predict time spent in low-reward and high-reward be-
haviors above and beyond that predicted by depression scores.
Scores range from 10 to 40, with higher scores indicating
increased environmental reward.

Self-efficacy to manage SCI. We chose the 6-item Lorig
Chronic Disease Self-Efficacy Scale17 over alternatives such as
the SCI-specific Moorong Self-Efficacy Scale36 for its brevity,
widespread use, and because it measures confidence in one’s
ability to manage pain, fatigue, and emotional distress, as well
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