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Objectives: Depression and other mental disorders are more prevalent among individuals living with spinal cord
injury (SCI) than in the community at large, and have a strong association with quality of life. Yet little is known
about the prevalence and predictors of mental disorders among U.S. military Veterans living with SCI. The primary
aim of this study was to present an estimate of mental disorder point prevalence in this population. The secondary
aim was to examine the relationship of mental disorders to demographics, injury characteristics, and other
clinically relevant features such as impairment from mental health problems and life satisfaction.
Design: Cross-sectional.
Setting: A SCI & Disorders Center at a U.S. Veterans Affairs Medical Center.
Participants/Methods: Administrative and medical records of 280 Veterans who attended annual
comprehensive SCI evaluations were evaluated. Demographics, injury characteristics, self-reported mental
and emotional functioning (i.e. SF-8 Health Survey), and clinician-determined mental disorder diagnoses
were attained.
Results: Overall, 40% of patients received at least one mental disorder diagnosis, most commonly depressive
disorders (19%), posttraumatic stress disorder (12%), and substance or alcohol use disorders (11%). Several
patient characteristics predicted mental disorders, including age, racial minority identity, non-traumatic SCI
etiology, and incomplete (i.e. AIS D) vs. complete injury. Mental disorders were associated with greater
impairment from health and mental health-related problems and less satisfaction with life.
Conclusions: Mental disorders are common among outpatients receiving VA specialty care for SCI. These
findings highlight the importance of having adequate and effective available mental health services available
for Veterans with SCI.
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Introduction
Spinal cord injury (SCI) is a life-changing event, often
resulting in chronic physical impairment and challenges
to maintaining good quality of life. Difficulties associ-
ated with SCI (SCI) include increased risk of secondary
health conditions and mortality,1,2 less vocational and
community integration,3,4 disturbance of romantic
relationships,5 and lower quality of life.6 Individuals
with SCI are at greater risk of mental health difficulties

as well.7,8 For example, depression affects about 19–26%
of individuals living with SCI,9 about 3 times higher
than in the general population (Table 1).10 Prevalence
estimates of posttraumatic stress disorder (PTSD) in
SCI range widely from 6% to 44%.8,11–15 Rates of
anxiety, substance abuse, and other mental health pro-
blems in SCI also tend to be higher than found in the
general population.8,16–19

The elevated rate of mental health problems among
individuals with SCI is of concern, given their deleter-
ious impact on daily functioning and well-being.
Psychosocial problems such as higher levels of stress,
difficulty coping with SCI-related challenges, less
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enjoyment of daily activities such as hobbies, and lower
quality of life are all more common among those with
SCI and comorbid mental disorders.20,21 Further, individ-
uals with SCI and psychopathology are more likely
to experience health complications,7 more frequent
hospitalizations,20 increased suicidality,22,23 and greater

mortality.12,24 Additionally, mental health concerns
increase the utilization of health care and health
care costs and20 reduce rehabilitation engagement.25

Thus, the detection and effective treatment of psycho-
pathology is important for promotingwell-being and redu-
cing health comorbidity and costs for patients with SCI.

Table 1 Summary of select studies of mental health prevalence rates among spinal cord injury patients.

Study Population
Methods and Measures for Assessing

Mental Health Mental Health Prevalence Rates

Current
Study

Veterans with SCI (N =280)
receiving outpatient care at an SCI
clinic.

Review of electronic medical records for
diagnoses determined by team
psychologist interviews. (Point
Prevalence)

40%=Any disorder
19%=Depressive disorders
12%=PTSD
8%=Alcohol use disorder
5.3%=Substance use disorders

Banerjea
et al.,
20097

Veterans with SCI (N=8338)
receiving VA health care from
1999–2002.

Retrospective observational study of VA
and Medicare billing data for Veterans
with SCI/D. Mental disorders were
indicated by ICD-9 codes recorded
by providers over a 2-year period.
(Period prevalence)

46% = At least one mental health
diagnosis
27%=Depressive disorders
6%=PTSD
10%=Anxiety disorder
9%= Alcohol use disorder
8%=Drug use disorder

Craig et al.,
20158

Adults with SCI (N=88) recruited
while receiving inpatient
rehabilitation and followed for up
to 6 months post-discharge.

Mini International Neuropsychiatric
Interview (DSM-IV). (Point prevalence)

25% = Any mental health or substance
use disorder at 6-months post-
discharge

Findley
et al.,
201112

Veterans with SCI (N=8334)
receiving health care through the
Veterans Affairs Health Clinics
from 2000–2003.

Retrospective observational study of VA
and Medicare billing data for Veterans
with SCI/D. Mental disorders were
indicated by ICD-9 codes recorded
by providers over a 3-year period.
(Period prevalence)

38%=Any mental disorder
26%=Mental disorder but no SUD
12%=SUD but no mental disorder
8%=Both mental disorder and SUD
26%=Depressive disorders
10%=Anxiety disorders
6%=PTSD

Krause
et al.,
201075

Adults with SCI (N=927) recruited
from a longitudinal study
comprised of patients from three
rehabilitation hospitals.

Self-report measures of PTSD (Purdue
Post-traumatic Stress Disorder Scale-
Revised) and depression (Patient
Health Questionnaire-9). (Point
prevalence)

18%=Major depressive disorder
10%=PTSD

Otis et al.,
201211

Outpatients with SCI (N=83)
receiving care at a rehabilitation
institute.

Structured Clinical Interview for the
DSM-IV.

11%= PTSD at some point after SCI

Radnitz
et al.,
199628

Veterans with SCI (N = 138)
recruited from health clinics of
three VA medical centers.

Structured Clinical Interview for the
DSM-III-R (point prevalence)

54%=Lifetime mental disorder
15%=Current mental disorder
10%=Mood disorder (current)
3%=SUD
2%=Anxiety disorder

Radnitz
et al.,
199814

Veterans with SCI (N=125) at three
VA medical centers.

Clinician Administered PTSD Scale
(CAPS). (Point prevalence)

22%=PTSD for patients with
paraplegia
2%=PTSD for patients with
quadriplegia

Smith et al.,
200726

Veterans with SCI/D (N=3678) who
received health care at VA medical
centers from 1999–2001. Veterans
with multiple sclerosis were
excluded.

Retrospective observational study of VA
Allocation Resource Center (ARC)
data on Veterans with SCI/D.
Depression was indicated by ICD-9
codes recorded by providers over a
3-year period. (Period prevalence)

22%=Depressive disorder

Ullrich
et al.,
201420

Veterans with SCI (N=41,213) who
received care at VA medical
centers from 1997–2007.

Retrospective observational study of
Veterans Health Administration
National Registry for Depression
(NARDEP) data on Veterans with SCI/
D. Depression was indicated by ICD-
9 codes recorded by providers over a
10-year period. (Period prevalence)

28%=Depressive disorders
70%=Individuals with depression and

at least one other co-morbid mental
health diagnosis

DSM, Diagnostic and Statistical Manual; ICD, International Classification of Diseases; SCI, spinal cord injury; SUD, substance use
disorder.
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Few studies have examined rates of mental disorders
among military Veterans with SCI, and most of those
have reported period prevalence from system-wide
Department of Veterans Affairs (VA) administrative
billing data (Table 1). In one study combining VA and
Medicare claims data, 46% of 8,338 Veterans with SCI
had a mental health diagnosis in a 2-year period, most
commonly depressive disorders (27%), substance use
disorders (SUD; including alcohol, drug, and tobacco
use; 26%), anxiety disorders (10%), and PTSD (6%).7

Another study of 8,334 Veterans with SCI using the
same data source reported a 38%, 3-year period preva-
lence of mental disorders, with depressive disorders
(26%), substance use disorders (SUD; including
alcohol, drug, and tobacco use; 20%), anxiety disorders
(10%), and PTSD (6%) most common.12 Two other
studies using VA administrative data (N = 41,213 and
3,678) found 2 and 10-year period prevalence of depress-
ive disorders to be 22% and 28%, respectively.20,26 The
38–46% prevalence rate for Veterans with SCI from
VA administrative data is considerably higher than the
29%, 5-year estimate of mental disorders for all
Veterans.27 In contrast, an earlier, smaller study by
Radnitz et al. (N = 125), employing a structured

diagnostic interview to determine point prevalence of
current mental disorders among Veterans with SCI
across three VA medical centers, found a much lower
rate (15%).28

No studies have focused on mental disorder prevalence
specifically among patients using the VA Spinal Cord
Injury and Disorders (SCI/D) system of care, the
largest single network of SCI care in the nation. About
half of the 27,000 VA patients with SCI/D receive speci-
alty VA SCI/D services.29,30 Although the studies utiliz-
ing VA administrative data reviewed above provide
important information about mental disorder prevalence
among Veterans with SCI/D, it is unclear whether their
findings represent those patients seen in SCI/D specialty
clinics today. If the findings of Radnitz et al.28 with struc-
tured diagnostic interviews offered an accurate, clinic-
level view of mental disorder prevalence in SCI/D speci-
alty clinics; administrative data may substantially overes-
timate the prevalence of mental disorders.
Given mixed findings and the limitations of extant

prevalence estimates of mental disorders, further
research is needed to inform patient-centered resource
allocation to ensure the mental health needs of
Veterans with SCI are met. Thus, the primary aim of
this study was to estimate the point prevalence of
mental disorder among U.S. military Veterans receiving
outpatient care in the VA Spinal Cord Injury and
Disorders (SCI/D) system of care. The secondary aim
was to examine the relationship of mental disorders to
demographics, injury characteristics, and other clinically
relevant features such as impairment frommental health
problems and life satisfaction.

Methods
Participants
The current study used retrospective clinical data from
an outpatient sample of military Veterans scheduled at
a mid-Atlantic VA SCI/D Center for annual SCI/D
evaluations across 24 months during the 2011–2013
calendar years. The SCI/D Centers provide outpatient,
home-based and inpatient services including primary
care, comprehensive rehabilitation services, specialized
mental health services, and acute medical care for over
Veterans with SCI/D. The “hub and spoke” VA SCI/
D System of Care is comprised of 24 SCI Centers
(“hubs”) and over a hundred Patient Aligned Care
Teams (PACTs; “spokes”). The study site is the SCI/D
Center for Veterans and Service Members residing in
Virginia, North Carolina, Maryland, Delaware, West
Virginia and the District of Columbia. In fiscal year
2015, this center conducted 662 annual evaluations,
348 (52.6%) during outpatient visits.

Figure 1 Flowchart of appointments and patient data used in
this study.
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Inclusion criteria were attending the appointment and
completion of a health-functioning questionnaire
(Fig. 1). For patients with multiple visits during the
24-month period (N = 59), data from their first visit
was analyzed. Two patients with primary diagnoses of
multiple sclerosis or motor neuron disease were excluded
resulting in a final sample of 280.25 Four patients with
no appreciable neurologic deficits due to SCI (i.e.
American Spinal Injury Association Impairment Scale
[AIS] E rating) were excluded for the analyses involving
SCI completeness (i.e. AIS rating). Thirteen did not
have mental health diagnostic data available, and thus
were not included in principal analyses of mental
health prevalence rates and predictors.

Procedures
SCI/D annual evaluations include a complete review of
physical systems, functioning and psychosocial adjust-
ment. Physical health, functional independence, and dis-
ability are assessed by appropriate healthcare
professionals including a physician, clinical psycholo-
gist, occupational therapist, physical therapist, rec-
reational therapist and social worker. Team
psychologists meet with each patient to assess mental
and behavioral health, examine mental status, adminis-
ter pertinent mental health screenings, and solicit treat-
ment preferences and needs. Most mental health
evaluations were unstructured clinical interviews con-
ducted by four SCI/D clinic team psychologists (includ-
ing M.E. and B.M.) and informed by other
interdisciplinary team members, collateral information
from family members or care providers, findings from
screening tests, and chart review. The remainder was
conducted by another SCI/D psychologist (S.M.) or
advanced clinical psychology trainees under close super-
vision of a licensed team psychologist. Patients com-
pleted psychological questionnaires as part of their
evaluation. When upper-extremity motor functioning
or low vision limited self-completion of forms, patients
were assisted by a clinic team member or care provider
(about 26%). A waiver of informed consent and the
study protocol were approved by the local Institutional
Review Board.

Measures
Patient characteristics
Demographic variables were extracted from VA admin-
istrative data and the VA Spinal Cord Injury and
Disorders Outcomes (SCIDO) clinical database. Injury
completeness was rated by SCI team physicians using
the AIS grading system. Injury etiology, including
both traumatic (e.g. assault, falls, motor vehicle

collisions) and non-traumatic (e.g. spinal stenosis,
tumor, and ischemia) injuries were extracted from the
SCIDO database.

Mental disorder diagnoses
An unstructured diagnostic interview was conducted as
part of the mental and behavioral health assessment by
team psychologists. Consistent with recommended
assessment practices, team psychologists generally
began with open-ended questions leading to more struc-
tured inquiry about specific problems and events and
informed by supplemental information from informants
(e.g. care providers) and medical records.31 For the
purpose of this study, a mental disorder was coded as
present if the SCI psychologist recorded a diagnosis
per the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision (DSM-IV-
TR)32 in a chart note associated with the clinic visit.
Recorded diagnoses with the DSM-IV-TR specifier of
“provisional,” indicating that the clinician has a strong
presupposition that full diagnostic criteria are met but
more information would be needed (e.g. unclear date
of onset so duration criterion is not met) were con-
sidered present due to the detection of a clinically mean-
ingful condition and pertinent to the patient’s treatment
plan, despite diagnostic uncertainty. Diagnoses with the
informal specifier “rule out” were considered provi-
sional when no primary and exclusive mental disorder
diagnosis was recorded (n = 5). Personality disorders
were considered present if any associated “features” or
“traits” were listed as clinically relevant in the clinical
note. Conditions “in full remission” were considered
present if the patient continued to receive treatment
for the condition (e.g. antidepressants for depression
or participation in a relapse prevention program for
alcohol dependence). Antidepressant use in the
absence of a history of depression, anxiety, or PTSD
was not coded as indicating a mental disorder, given
its frequent use to treat neuropathic pain. Cognitive dis-
orders were not considered for the current study. In a
small number of cases (1.5%) the note mentioned con-
tinued symptoms and/or treatment but not a specific
diagnosis. In those cases, the established, current
mental health diagnosis listed in the VA medical
records problem list was used. Information was
extracted by medical record review by a clinical psychol-
ogist (S.M.) or an advanced clinical psychology gradu-
ate student (L.L.).

Satisfaction with life scale (SWLS)
The SWLS is a five-item, self-report measure of life sat-
isfaction. 33 Using a 7-point scale, respondents are asked
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to rate the degree to which the respondent agrees or dis-
agrees with five statements such as “my life is close to
my ideal.”Higher scores indicate higher life satisfaction.

SF-8™ Health Survey
The SF-8™ Health Survey (SF-8, VAversion),34 a short
form of the SF-36 Health Survey,35 is an eight-item self-
report measure of patient health within the past four
weeks. The VA version of the SF-8 has an extra item
that asks non-ambulatory patients to mark how much
physical health problems limit physical activities, not
considering walking and climbing stairs. That item

was not used in analyses. The Physical (PCS) and
Mental Component Summary (MCS) variables were
calculated from weighted sums of all items using appro-
priate algorithms. Higher scores on PCS and MCS indi-
cate better physical and mental health, respectively.
Scores below 40 indicate impaired functioning whereas
scores from 40 to 44 indicate a need for further
investigation.

Analyses
Percentages or measures of central tendency and varia-
bility were used to describe variables as applicable.
Missing data was managed by listwise deletion of
cases. Independent-samples t-tests were employed to
compare group means where appropriate. Standard
binary logistic regression analyses were conducted with
mental disorder category as an outcome and patient
characteristics as predictors. In addition to the
planned contrasts, for statistically significant predictors
with three or more levels, comparisons of proportions
among levels were compared using a modified
Bonferroni procedure.36 Primary analyses were con-
ducted using IBM® SPSS® Statistics (Version 21,
IBM Corp., Armonk, NY, USA).

Results
Patient characteristics
The 280 patients included in this study (Table 2) were
representative of the 455 patients with appointments in
this time period on demographic and injury character-
istics such as age (M = 58.0), sex (96.0% male), race
(51.2% White/Caucasian), rates of traumatic etiology
(70.1%), rates of AIS D (incomplete) injury (48.1%),
and rates of paraplegia (45.0%). Compared with a
national cohort of patients with SCI treated by the
VA37 this sample had a greater percentage of ethnic
and racial minority patients (52% vs. 39%) and lower
percentage with paraplegia vs. tetraplegia (42% vs.
54%). However, this sample was similar regarding per-
centage of females (4% vs. 3%) and percentage of
patients over 65 years of age (29% vs. 30%).

Prevalence of mental disorders
In all, 39.9% of patients with SCI had at least one
mental disorder (Table 3). The most common diagnoses
were depressive disorders (19.3%), PTSD (11.7%), sub-
stance use disorders (5.3%), alcohol use disorders
(8.0%), adjustment disorders (6.8%), pain disorders
(4.5%), anxiety disorders (sans PTSD; 3.0%), and per-
sonality disorders (3.0%). A small percentage presented
with other conditions including schizophrenia/psycho-
tic disorders, bipolar disorders, sleep disorders, and

Table 2 Demographic, injury, and other patient characteristics
(N = 280).

Characteristic Mean (SD) or %

Age
Mean (SD) years 58.13 (13.02)
Median 59
Range 24 to 90

Years since SCI
Mean (SD) years 16.94 (13.30)
Median 13
Range 1 to 67

Age at SCI
Mean (SD) years 41.19 (15.13)
Median 40
Range 19 to 84

Sex (% male) 96.1%
Race/ethnicity

White/Caucasian 48.2%
Black/African American 46.4%
Other 2.2%
Unknown/Declined to Answer 3.3%

Married† 49.3%
College graduate† 29.2%
Employed† 14.4%
VA Service Connected Disability

70–100% 55.0%
30–60% 5.0%
0–20% 2.9%
None 37.1%

SCI Etiology (% traumatic) 70.0%
Level of Injury

High tetraplegia (C1–C4) 26.1%
Low tetraplegia (C5–C8) 32.5%
Paraplegia 41.4%

ASIA Impairment Scale (AIS)
A 30.1%
B 9.1%
C 9.4%
D 51.4%

SF-8™ Health Survey: Physical Component
Summary

39.25 (11.20)

Average or greater 31.9%
Requires further investigation 13.8%
Impaired functioning 54.2%

SF-8™ Health Survey: Mental Component
Summary

49.58 (11.43)

Average or greater 70.8%
Requires further investigation 11.2%
Impaired functioning 18.1%

†n=138.

The Journal of Spinal Cord Medicine 2018 VOL. 41 NO. 6

McDonald et al. Mental disorder prevalence among U.S. Department of Veterans Affairs outpatients with spinal cord injuries

695



Table 3 Percentages of mental disorders per demographic or clinical characteristic.

Characteristic n†
Depressive
Disorders PTSD

Substance/Alcohol
Use Disorders Any‡

Age
18 to 45 years of age 43 23.3 7.0 11.6 34.9
46 to 60 years of age 105 21.0 6.7 14.4 41.3
61 to 70 years of age 73 24.7 27.4 12.3 50.7
71 years of age or older 43 2.3 2.3 2.3 23.3

Years since SCI
1 to 5 61 24.6 13.1 16.4 52.5
6 to 10 53 17.0 11.3 7.5 37.7
11 to 20 62 19.4 14.5 11.5 36.1
21 or greater 88 17.0 9.1 10.2 35.2

Age at SCI
18 to 30 years of age 86 19.8 8.1 12.8 37.2
31 to 45 years of age 76 18.4 11.8 6.7 38.7
46 to 60 years of age 69 26.1 15.9 17.4 47.8
61 years of age or older 33 6.1 12.1 6.1 33.3

Race/ethnicity
White/Caucasian 128 14.1 6.3 3.1 28.3
Black/African American and other Minority

groups
129 24.8 17.1 20.2 51.9

Marital Status
Never married 19 5.6 5.6 11.1 22.2
Married 68 22.2 9.5 7.9 41.3
Divorced/separated 48 11.4 11.4 18.2 36.4

Education
High school or GED 45 22.2 8.9 17.8 46.7
Some college or 2-year degree 39 20.5 12.8 7.7 38.5
College graduate or higher 36 5.6 5.6 8.3 22.2

Employment
Unemployed 46 19.6 8.7 13.0 34.8
Employed 18 11.1 0 0 16.7
Retired 59 15.3 11.9 13.6 42.4

VA Service Connected Disability
None 96 11.5 1.0 14.6 31.3
0–20% 8 25.0 0 12.5 37.5
30–60% 14 21.4 7.1 21.4 50.0
70–100% 146 24.0 19.9 8.3 44.8

SCI Etiology
Non-Traumatic 78 30.8 19.2 11.5 57.7
Traumatic 186 14.5 8.6 11.4 32.4

Level of Injury
Paraplegia 108 16.7 9.3 6.5 35.2
Low tetraplegia (C5–C8) 88 17.0 14.8 13.6 38.6
High tetraplegia (C1–C4) 68 26.5 11.8 16.4 49.3

ASIA Impairment Scale
D 133 25.6 18.8 15.2 50.8
C 24 12.5 8.3 4.2 33.3
B 24 12.5 4.2 4.2 29.2
A 79 11.4 2.5 7.6 24.1

All 266 19.3 11.7 11.4 39.9

†Group sizes may be smaller in this table vs. Table 1 due to missing diagnostic data.
‡Includes depressive disorders, PTSD, other anxiety disorders, substance use disorders, alcohol use disorders, schizophrenia/
psychotic disorders, pain disorders, adjustment disorders, and personality disorders.

Table 4 Severity of mental health impairment by mental disorder diagnosis.

SF-8 Mental Component Summary

Diagnosis Average or Greater Requires Further Investigation Impaired Functioning

Depressive Disorders 16 (34.0%) 5 (10.6%) 26 (55.3%)
PTSD 7 (23.3%) 3 (10.0%) 20 (66.7%)
Substance/Alcohol Use Disorders 10 (37.0%) 6 (22.2%) 11 (40.7%)
Any Diagnosis† 39 (40.6%) 15 (15.6%) 42 (43.8%)
No Diagnosis 134 (90.5%) 12 (8.1%) 2 (1.4%)

†Includes depressive disorders, PTSD, other anxiety disorders, substance use disorders, alcohol use disorders, schizophrenia/
psychotic disorders, pain disorders, adjustment disorders, and personality disorders.
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sexual disorders (5.7%). Comorbidity was common:
66.7% of patients with depressive disorders, 71.0%
with PTSD, and 63.3% with a substance use or
alcohol use disorder had at least one diagnosis from
another diagnostic category.

Mental health and health functioning
Those with a mental health diagnosis (M = 40.8 [12.2])
reported significantly worse mental health functioning
than those without (M = 55.3 [6.6]), t(242) = 11.99, P
< 0.001, and were substantially more likely to report
impaired functioning (44%) in comparison to those
with no diagnosis (1%) (Tables 2 and 4). Among the
most prevalent disorders, percentage of impaired func-
tioning was highest for PTSD (67%), followed by
depressive disorders (55%), then substance/alcohol use
disorders (41%).
Those with a mental health diagnosis (M = 34.2 [9.7])

reported significantly worse health functioning than
those without (M = 42.7 [11.0]), t(242) = 6.15, P <
0.001, and were substantially more likely to report
impaired functioning (75%) in comparison to those
with no diagnosis (41%) (Table 5). Among the most
prevalent disorders, percentage of impaired functioning
was highest for PTSD (97%), followed by depressive dis-
orders (79%), then substance/alcohol use disorders
(63%).

Satisfaction with life
The SWLS was available for a subset of 69 patients.
Group mean satisfaction with life (M = 21.6 [6.9]) was
in range of those with SCI in the community (M =
19.4 [7.9]),38 corresponding to “average” life satisfac-
tion.39 Those with mental disorders (M = 18.5 [6.3])
had significantly lower life satisfaction than those
without (M = 24.5 [5.8]), t(64) = 4.04, P < 0.001. Life
satisfaction for those with mental disorders was in the
“slightly below average” range.

Predictors of mental disorders
Unadjusted odds ratios with 95% confidence intervals of
mental disorders per demographic or clinical character-
istic are presented in Table 6. Of note, the term “predic-
tor” is used in this text for variables thought to predict
group membership but does not suggest causality.
Marital status, education, and employment were not dis-
played in Table 6, as none of these variables were signifi-
cant predictors of mental disorders.

Depressive disorders
Increasing the risk of depressive disorders were age, min-
ority status, non-traumatic SCI etiology, and SCI com-
pleteness (AIS D > AIS A, P = 0.013, critical value

=.01). Regarding age, those 71 years or older had sig-
nificantly lower risk of depression when compared to
each of the other age groups (P < 0.01 for each).

PTSD
Increasing the risk of PTSD were age, minority status,
non-traumatic SCI etiology, and SCI completeness
(AIS D > AIS A, P < 0.001, critical value = 0.01).
Regarding age, those 61 to 70 years of age had signifi-
cantly higher risk of PTSD when compared to each of
the other age groups (P < 0.01 for each).

Substance/alcohol use disorders
Minority status increased the risk of substance/alcohol
use disorders.

Any mental disorder
Increasing the risk of any of the mental disorders exam-
ined in this study were age, years since injury (planned
contrasts were all ns), minority status, non-traumatic
SCI etiology, and SCI completeness (AIS D > AIS A,
P < 0.001, critical value = 0.01). Regarding age, those
71 years of age or older had significantly lower risk of
any mental disorder when compared to those 61 to 70
years of age (P = 0.004).

Discussion
Prevalence of mental disorders
Overall, 40% of patients received at least one mental dis-
order diagnosis from SCI team psychologists during
outpatient evaluations. Consistent with prior studies,
mental disorders were associated with lower life satisfac-
tion and greater impairment in daily activities from
health and mental health problems.12,40 These findings
highlight the commonness of mental disorders and the
associated reduction in quality of life for many patients
with SCI.
The 40% point prevalence of mental disorders in this

population was considerably higher than the 19–26%
estimated 12-month prevalence in the general popu-
lation10,41 and 29% 5-year prevalence among Veterans
receiving VA health care.27 It was also higher than
point prevalence estimates of mental disorders among
patients with SCI from structured diagnostic interviews
in a community sample in Australia (25%)8 and U.S.
military Veterans with SCI (15%). However, despite
methodological differences, it was similar to 2-year
and 3-year period prevalence estimates informed by
administrative data for patients with SCI receiving VA
care.7,12 Regarding specific disorders, the point preva-
lence of depressive disorders (19%), PTSD (12%), and
substance or alcohol use disorders (11%) were higher
than in the general population10 and overall VA health
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Table 5 Severity of physical health impairment by mental disorder diagnosis.

SF-8 Physical Component Summary

Diagnosis Average or Greater Requires Further Investigation Impaired Functioning

Depressive Disorders 5 (10.6%) 5 (10.6%) 37 (78.7%)
PTSD 1 (3.3%) 0 (0%) 29 (96.7%)
Substance/Alcohol Use Disorders 6 (22.2%) 4 (14.8%) 17 (63.0%)
Any Diagnosis† 13 (13.5%) 12 (12.5%) 71 (74.0%)
No Diagnosis 66 (44.6%) 22 (14.9%) 60 (40.5%)

†Includes depressive disorders, PTSD, other anxiety disorders, substance use disorders, alcohol use disorders, schizophrenia/
psychotic disorders, pain disorders, adjustment disorders, and personality disorders.

Table 6 Unadjusted odds ratios with 95% confidence intervals of mental disorders per demographic or clinical characteristic.

Unadjusted Odds Ratio (95% CI)

Characteristic
Depressive
Disorders PTSD

Substance/Alcohol Use
Disorders Any‡

Age
18 to 45 years of age .93 (.38, 2.24) .20 (.06,.72)* .94 (.29, 3.00) .52 (.24, 1.13)
46 to 60 years of age .81 (.40, 1.65) .19 (.08,.48)*** 1.20 (.49, 2.91) .69 (.38, 1.25)
61 to 70 years of age 1.0 1.0 1.0 1.0
71 years of age or older .07 (.01,.57)* .06 (.01,.49)** .17 (.02, 1.39) .30 (.13,.69)*
Wald 6.35† 19.67*** 3.52 8.72*
χ2 13.66** 22.59*** 5.95 9.35*

Years since SCI
1 to 5 1.0 1.0 1.0 1.0
6 to 10 .63 (.25, 1.58) .85 (.27, 2.62) .42 (.12, 1.42) .55 (.26, 1.16)
11 to 20 .74 (.31, 1.74) 1.13 (.40, 3.14) .66 (.23, 1.87) .51 (.25, 1.06)
21 or greater .63 (.28, 1.41) .66 (.23, 1.87) .58 (.22, 1.53) .49 (.25,.96)
Wald 1.55 1.16 2.34 5.20
χ2 1.52 1.19 2.34 5.21

Age at SCI
18 to 30 years of age 1.0 1.0 1.0 1.0
31 to 45 years of age .92 (.42, 2.01) 1.52 (.54, 4.29) .49 (.16,1.47) 1.06 (.56, 2.01)
46 to 60 years of age 1.43 (.67, 3.05) 2.14 (.78, 5.86) 1.44 (.59,3.49) 1.55 (.81, 2.94)
61 years of age or older .26 (.06, 1.20) † 1.56 (.42, 5.71) .44 (.09,2.10) .84 (.36, 1.97)
Wald 5.14 2.20 4.91 2.69
χ2 6.72† 2.27 5.34 2.69

Race/ethnicity
White/Caucasian 1.0 1.0 1.0 1.0
Black/African American (95%) and

other Minority groups
2.02 (1.06, 3.82)* 3.08 (1.32, 7.22)** 7.76 (2.62, 22.97)*** 2.73 (1.63, 4.59)***

χ2 4.79* 7.54** 19.79*** 14.99***
SCI Etiology

Non-Traumatic 1.0 1.0 1.0 1.0
Traumatic .38 (.20,.72)** .40 (.19,.85)* .98 (.43, 2.25) .35 (.20,.61)***
χ2 8.76** 5.56* .002 14.43***

Level of Injury
Paraplegia 1.0 1.0 1.0 1.0
Low tetraplegia (C5–C8) 1.03 (.49, 2.18) 1.70 (.71, 4.09) 2.28 (.86, 6.06) 1.16 (.65, 2.08)
High tetraplegia (C1–C4) 1.80 (.86, 3.77) 1.31 (.49, 3.49) 2.83 (1.04, 7.72) 1.79 (.96, 3.33)
Wald 2.96 1.40 4.44 3.47
χ2 2.86 1.42 4.92 3.47

ASIA Impairment Scale
D 1.0 1.0 1.0 1.0
C .42 (.12, 1.48) .39 (.09, 1.78) .24 (.03, 1.91) .49 (.19, 1.21)
B .42 (.12, 1.48) .19 (.02, 1.46) .24 (.03, 1.91) .40 (.16, 1.03)†
A .37 (.17,.83)* .11 (.03,.49)** .46 (.18, 1.20) .31 (.17,.57)***
Wald 7.72† 11.31* 5.15 15.85***
χ2 8.26* 16.68*** 6.06 16.75***

†P < 0.10; *P < 0.05; **P < 0.01; ***P ≤ 0.001.
‡Includes depressive disorders, PTSD, other anxiety disorders, substance use disorders, alcohol use disorders, schizophrenia/
psychotic disorders, pain disorders, adjustment disorders, and personality disorders.
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care27 but within expectations for patients with
SCI.7,9,12,20 Comorbidity was common, affecting
between 63–71% across specific diagnoses.
It is unclear why the point prevalence of mental dis-

orders reported in this study was more similar to
period prevalence estimates from VA administrative
data than with other point prevalence estimates from
structured diagnostic interviews. One possibility is that
structured diagnostic interviews may underestimate the
prevalence of mental disorders among patients with
SCI. Although structured interviews have the advantage
of improved reliability across multiple raters, they also
tend to sacrifice breadth of assessment for depth in
specific areas,42 limit clinical judgment that is afforded
in the classification system used to diagnose mental dis-
orders,43 and may not capture the waxing and waning
symptoms that are common in chronic mental dis-
orders.44,45 In contrast, the unstandardized mental
health evaluations conducted by team psychologists in
this clinic are less structured but more likely to entrust
clinical judgment while integrating multiple sources of
clinical information. Thus, the flexibility afforded by
unstructured clinical interviews may have been ben-
eficial in capturing clinically significant information
that reflects actual treatment needs and practices.
Accordingly, unstandardized clinical interviews may
be more likely to reflect the actual practices of VA pro-
viders reflected in VA administrative billing data.
On the other hand, the finding that 41% of those with

a mental health diagnosis did not self-report significant
mental health-related impairment may suggest that
clinical interviews overestimated mental disorder preva-
lence. As significant distress or impairment is a defining
feature of a mental disorder,32 it may seem unusual that
many patients with SCI with diagnoses did not self-
report impairment. However, there are several possible
reasons why that was not the case. First, the family of
Short Form health surveys is only moderately sensitive
to psychopathology.46–48 Second, since mental health
diagnoses included conditions in remission, not all
patients should be expected to report current mental
health impairment. To better understand how methods
and settings impact mental disorder prevalence esti-
mates and associated clinical needs, more cross-
method, and preferably prospective, studies are needed.

Predictors of mental disorders
Patient characteristics that increased the risk of a
depressive disorder and PTSD include age, racial min-
ority group membership, non-traumatic SCI etiology,
and incomplete (i.e. AIS D) vs. complete injury. In

contrast, only racial minority group membership
increased the risk of substance and alcohol use
disorders.
Those over 70 years old had the lowest risk of psycho-

pathology, consistent with findings of community epide-
miological studies.41,49 Rates of depression were
consistent until the eighth decade, after which rates
plummeted. The relative consistency of lower rates of
depression among older adults may reflect higher mor-
tality rates for depressed individuals, the relatively
good health of patients with SCI who have survived to
the eighth decade of life or increased acceptance of
health declines with age. The elevated rate of PTSD
among 61- to 70-year-olds was in contrast to the null
findings reported by most other studies,11,14,50 (cf.15)
likely reflecting the cohort that served during the
Vietnam War era (61 to 70 years old). This suggests
that trauma screenings are particularly important for
Vietnam-era Veterans with SCI and highlights the
impact of life events beyond SCI on mental health.
Minority status was a significant predictor of depress-

ive disorders, PTSD, substance/alcohol use disorders,
and mental disorders overall. In other studies conducted
in the U.S., racial and ethnic disparities in SCI outcomes
such as subjective well-being, community participation,
career opportunities, and mental health have been
observed.7,14,51,52 It is possible that minority status
acts as a proxy for socioeconomic factors52,53that are
associated with mental health54 although other interac-
tive cultural and institutional factors should also be
considered.
Regarding SCI injury characteristics, the higher rates

of depressive disorders and PTSD among those with
non-traumatic injuries are in stark contrast to earlier
studies that found no differences by etiology.6,55–57 It
is possible that variation in defining “non-traumatic”
SCI across studies, such as the exclusion of patients
with more common progressive conditions including
multiple sclerosis and motor neuron diseases in this
study, contributed to disparate findings.58,59

Incomplete SCI with persevered motor and sensory
functioning below the level of injury (i.e. AIS D) signifi-
cantly increased the risk of depression and PTSD (but
not substance/alcohol use disorders). In contrast, level
of injury was not predictive of mental disorders. Most
studies have found no more than a weak relationship
between SCI injury characteristics and subsequent
mental health in chronic SCI,8,11,40,60 although excep-
tions can be found.14,19,61 Patients with incomplete
injury are often ambulatory, which can lead others to
misperceive their SCIs as less severe than those with
visible signs of SCI such as wheelchairs or other aids
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for mobility.62 Yet patients with incomplete injury often
endure functional limitations, fatigue, and pain that sig-
nificantly impacts confidence in abilities, daily functioning
and community engagement.62,63 Given the associations
between pain, fatigue, and depression, it is possible that
AIS D incomplete SCI serves as a proxy for the impact
of these variables on mental health outcomes.64

Limitations
Findings may not generalize to all patients with SCI
treated by the VA nor patients treated outside the VA.
Although patients were not taken from consecutive
appointments nor randomly selected, the sample was
largely representative of the facility’s SCI/D outpatient
evaluation clinic and a close match with national VA
SCI/D patients. Further, the SCI/D Center conducts
annual evaluations for patients living across five states
and the District of Columbia, enhancing heterogeneity.
However, the findings may not be applicable to women
and minority subgroups that were too small to be
explored separately.

Use of unstandardized clinical interviews by SCI
team psychologists to indicate mental disorders rather
than a standardized interview could limit generalizabil-
ity. However, clinical interviews informed by sup-
plemental clinical information appear representative of
typical VA clinical practices and allows more breadth
in assessment that most structured diagnostic interviews.
Further, the inclusion of data from multiple providers of
diverse backgrounds may have limited bias from idio-
syncratic clinical judgment. Additional studies are
needed to examine regional and institutional differences
as well as the impact of clinician-driven diagnoses on
health and mental health outcomes.

Finally, the secondary aim of examining predictors of
mental disorders was limited to variables that were avail-
able to the research team, and may impart relatively
small risk compared with other factors such as premor-
bid mental disorders,8,65 social support,21 psychological
variables such as coping,66 and socioeconomic factors.60

Future studies that examine the relative impact of pro-
tective and risk factors for psychopathology in SCI,
and directions for intervention, are needed.

Conclusions
Spinal cord injury is a life-changing event that is
accompanied by an increased prevalence of depression,
PTSD, substance and alcohol abuse, and other mental
disorders. The 40% of Veterans with SCI and mental
disorders are likely to have the additional burdens of
secondary health comorbidities, lower quality of life,
and higher caregiver stress. Early detection through

efficient screening programs, awareness of risk factors,
and readily available mental health resources for assess-
ment and treatment are essential for the management of
SCI and its psychosocial outcomes.67,68 Further, the
finding of high mental health comorbidity in SCI high-
lights the importance of assessment and treatment plan-
ning that accounts for complex clinical needs.20

Although a challenging endeavor, mental health in
SCI would benefit from standardizing definitions and
methodology69 and consider matching measurement to
clinical practice. At the same time, clinical practice
should employ standardized measures that offer oppor-
tunity for meaningful comparison between institutions
and across patient subgroups.

We hope that this study will inform resource allo-
cation, highlight the need for seamless care coordination
across “hub and spoke” sites in the VA SCI/D system of
care, and invigorate research on mental health assess-
ment and treatment in this population. More work is
needed to understand the foundations of SCI adjust-
ment such as interrelationships between risk and protec-
tive factors, determine the best ways to honor patient
preferences,70 build patient skills and resources to
foster well-being,71,72 and promote the efficient appli-
cation of treatments that work.73,74
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