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one in five people with SCI in the United States are Veterans. About 25,000 Veterans with SCI receive their care
from the Veterans Health Administration (VHA) [3]. The
majority of Veterans with SCI have longstanding injuries.
The characteristics of chronic injuries are not well represented by the available literature, which emphasizes the
patterns of acutely injured individuals [4–6]. Thus, studying Veterans with SCI provides an ideal setting in which
to characterize the clinical profile of individuals with
chronic SCI.
The population of Veterans with SCI has undergone
substantial changes over the last 40 years. After the Vietnam war, the number of Veterans with SCI increased, and
there was a national effort to better understand SCI and
its sequelae [7]. VHA was a leader in SCI care, with
resultant remarkable achievements. It instituted fellowship
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30% are over the age of 65. They are frequent users of healthcare, with an average of 21 visits per year. Women Veterans
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younger and less likely to be married and having a higher burden of disease. We must understand how the VHA population
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INTRODUCTION
Spinal cord injury (SCI) has a profound effect on the
injured person, close family members, and society as a
whole. Between 231,000 and 311,000 people in the
United States are living with SCI [1]. There are roughly
42,000 Veterans with SCI [2]; therefore, approximately

http://dx.doi.org/10.1682/JRRD.2010.11.0220

351

352
JRRD, Volume 49, Number 3, 2012

programs focused on specialized training for comprehensive SCI care and established specialized SCI centers [8].
This improved SCI care has resulted in many Veterans
aging with their SCIs and thus facing new medical challenges, such as shoulder arthritis and cardiovascular disease [9]. The composition of the Veteran population with
SCI in VHA is also affected by an influx of new SCI
injuries from current conflicts and an increase in the
number of women in the military. Woman Veterans with
SCI have unique healthcare needs, such as reproductive
health and osteoporosis management [10]. A clear understanding of how the VHA SCI population is evolving
over time is a high priority for caregivers and the healthcare system. Caregivers need to recognize emerging
health needs related to living with SCI, and the system
must understand the implications of these changes in
order to optimize the allocation of scarce resources.
This descriptive study’s goal is to provide an overview of the Veteran SCI population that uses VHA. This
study characterizes demographics and use of healthcare
among female and male Veterans with SCI and assesses
whether the composition of the current Veteran SCI population differs from the SCI population that used VHA
prior to the most recent conflicts in Iraq and Afghanistan.

METHODS
Overview
Data from the VHA National Patient Care Database
(NPCD) were selected for analysis. This Department of
Veterans Affairs (VA) database contains administrative
and clinical data on inpatient and outpatient care, including visit dates, diagnoses, procedures, and patient demographic information. We performed descriptive analyses
using two time periods: fiscal years (FY) 2002–2003 and
FY2007–2008. The analyses assessed Veterans’ demographic characteristics (age, race, marital status), injury
status (paraplegia, quadriplegia, or unspecified), diagnoses (based on International Classification of Diseases,
9th Revision, Clinical Modification [ICD-9-CM] diagnoses), and utilization patterns (based on clinic type
codes). We included 2 years in each period because prior
clinical work found that it took a 2-year interval to capture diagnoses for the majority of patients with SCI. We
compared two time periods in order to capture secular
shifts, including those associated with the recent conflicts
in Iraq and Afghanistan.

Study Cohorts, 2002–2003 and 2007–2008
Using the NPCD outpatient and inpatient files, we
first identified patients with SCI using the ICD-9-CM
diagnosis codes (3440x, 3441, 806x, 9072, 952x). We
reviewed all the diagnostic codes listed for each patient
and excluded those patients with other neurologic diagnoses, such as multiple sclerosis, that could result in
paralysis (33524, 33520, 340, 341x). We included only
those who had a diagnosis of SCI from clinic stops where
the patient was seen face-to-face by a clinician (i.e., not a
laboratory, telephone, or radiology visit). In a sensitivity
analysis, we determined that less than 5 percent had only
one visit with an SCI diagnosis; this reassured us that our
decision to count patients with only a single instance of
an SCI diagnosis as having SCI is unlikely to introduce
many instances, if any, of patients without SCI into our
cohort. Additionally, we reviewed the NPCD inpatient
files and identified a small cohort of patients with SCI
who had no outpatient visits in the 2-year period.
Using the Means Test Indicator variable, we identified those individuals in the cohort who were not Veterans and excluded them from the database (385 and 613
civilians with SCI in FY2002–2003 and FY2007–2008,
respectively, were removed). The Means Test Indicator
variable reflects Veteran’s status. The Veteran value was
consistent across all records in 93 percent of the patients.
Patients with discrepant means test values were classified
as Veterans if more than 50 percent of their records listed
them as Veterans. We resolved inconsistent data by
obtaining the most frequent value or the latest value if
patients had visits with tied values. We excluded Veterans
if they had nonsensical date of birth (2 Veterans). Since
sex was a stratification variable, we also excluded those
with discrepant sex (0.2%), i.e., with different sex listed
in different administrative records.
Variables
We used the most frequent race recorded. If there was
a tie, we used the race that was least represented within
the VA system. We chose this approach because minority
race is more likely to be underrepresented and/or missing
in administrative data [11]. To minimize unknown values
for race, we checked if patients with unknown values had
a known race value in FYs 2000 through 2009. Although
we were able to replace some unknown values, the
percentage of unknowns was still substantial (FY2002–
2003: 17%; FY2007–2008: 20%). VHA administrative
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data have a high proportion of individual records with
missing race values [12].
Age was calculated using the date of birth and the
beginning of each time frame (i.e., October 1, 2002, and
October 1, 2007). Disease categories were defined using
the Agency for Healthcare Research and Quality Clinical
Classifications Software (CCS) for ICD-9-CM. The CCS
is a tool for clustering patient diagnoses into a manageable number of clinically meaningful categories. CCS
enables us to group conditions and procedures without
having to sort through thousands of codes. For this study,
we used the multilevel CCS, which places diseases into
18 general categories. We excluded the diagnoses for SCI
from the diseases of the nervous system and sense organs
category (CCS level 1 category 6, ICD-9 codes: 3440x,
3441) and injury and poisoning (CCS level 1 category
16, ICD-9 codes: 806x, 9072, 952x), leaving other neurological and sense organ conditions as well as other injury
and poisoning in this category [13–14]. We defined the
place of primary service by determining where patients
received care (parent station and substation) most frequently in the VHA hub and spoke system for the two
cohorts. The hub and spokes are designations by the
VHA for specialized SCI care. A hub is an SCI center
with a multidisciplinary team that offers primary and specialty SCI care; a spoke is a support clinic that provides
primary care for patients with SCI [2].
Mortality information was obtained from the Beneficiary Identification Records Locator Subsystem (BIRLS)
death file, which is the Veterans Benefits Administration
database containing records of Veterans known to be
deceased and is updated monthly. Death dates come from
multiple sources, including reports from family members
applying for death benefits, VHA hospitals, and the VA
National Cemetery Administration.

issues, conditions and factors influencing health, and fitting of orthopedic device, and a smaller number had visits in FY2004 to FY2006. Only 1,184 of those missing
from FY2007–2008 were not accounted for with other
visits in FY2004 to FY2008 or within the BIRLS file.
Most of the cohort members were identified through outpatient encounters. Only 8 percent of each cohort had an
inpatient encounter as the only source of an SCI diagnosis. These patients were all discharged within the study
period, and most of them had outpatient visits within the
study periods. They were not captured in the outpatient
cohort because there was no SCI diagnosis associated
with those visits (approximately 80%). The remainder of
inpatients had an outpatient visit in the later years.
The majority of our cohort was between the ages of
45 and 64. The mean age in both cohorts was 60 years,
with 30 percent of patients older than 65 (Figure).
Women with SCI were a small subpopulation representing less than 3 percent of the cohorts. This contrasts with
the general SCI population, in which women represent
19 percent [1]. Women were younger than men (p <
0.001) in both cohorts (Figure), having a mean age of 51
versus 59 in FY2002–2003 and 52 versus 60 in FY2007–
2008.
The majority (FY2002–2003: 66%; FY2007–2008:
61%) of the population was white, 17 percent was black,
and other races (American Indian and Asian) totaled less
than 2 percent. The latter cohort had a higher percentage of
unknown race values. Men were more likely to be married than women; 47 versus 32 percent in FY2002–2003

RESULTS
There were 23,314 Veterans in the FY2002–2003
SCI cohort and 19,296 in the FY2007–2008 SCI cohort.
The crude mortality rate for the two cohorts was 57 and
42 deaths per 1,000 people per year, respectively. From
the FY2002–2003 cohort, 43 percent were not members
of the FY2007–2008 cohort (i.e., they were not identified
as VHA users with SCI in FY2007–2008). Of them, half
had died. Of the remainder, 74 percent had outpatient visits in FY2007–2008 for counseling, prescription refill

Figure.
Mean age distribution of women and men with spinal cord injury
by fiscal year (FY).
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and 45 versus 29 percent in FY2007–2008 (p < 0.001,
Table 1).
More than 50 percent had paraplegia in both
cohorts, approximately 37 (FY2002–2003) and 39 percent
(FY2007–2008) had quadriplegia, and a small percentage
had an unspecified injury. Differences between the sexes
were observed for the level of injury, with a lower prevalence of quadriplegia in the female population (Table 1).
This population also had a greater number of unspecified
injuries.
We also analyzed the diagnoses associated with medical care. In both study periods, the average number of
comorbid conditions for a patient with SCI was 15. We
found that the average number of comorbid conditions
did not change between the two cohort periods. We analyzed both the outpatient and inpatient data by patient
and encounter/stay level. For the patient level, we
assessed each patient’s diagnoses and sorted them by
CCS category. For the encounter/stay level, we assessed
what diagnoses were associated with outpatient encounters and inpatient stays, giving an indication of the diagnoses resulting in healthcare utilization. Looking at the
outpatient patient-level diagnoses, we found differences

between the men and women, but the top four conditions
for all were
1. Disease of the nervous system and sense organs (ICD9 codes: 36x [eye disorders], 389.18 [hearing loss],
781.0 [abnormal involuntary movement]).
2. Diseases of the genitourinary system (596.54 [neurogenic bladder], 599.0 [urinary tract infection], 607.84
[impotence]).
3. Diseases of the digestive system (525x [diseases of
teeth and supporting structures], 564.81 [neurogenic
bowel], 530.81 [esophageal reflux], 521.00 [dental
caries]).
4. Diseases of the musculoskeletal system and connective
tissue (724x [disorders of the back, i.e., back pain],
715.90 [osteoarthrosis], 719.41 [pain in joint, shoulder
region]) (Table 2).
In the diseases of the nervous system and sense
organs category, the majority of diagnoses (70%) were
related to vision/eye disorders (after excluding SCI diagnosis). VHA provides eye and audiology examinations
for Veterans, which likely explains the high number of
visits for this category. We also assessed diagnoses at the
encounter level and found similar diagnostic categories,
except for in mental health, which generated the most

Table 1.
Attributes of Veterans with SCI in specific fiscal years.

Characteristics
n
Marital Status (%)
Married
Divorced
Never Married/Single
Widowed
Unknown
Race (%)
White
Black
Other
Unknown
SCI Category (%)
Paraplegia
Tetraplegia
Unspecified

Female
629

FY2002–2003
Male
22,685

Total
23,314

Female
495

FY2007–2008
Male
18,801

Total
19,296

32
28
23
8
9

46
22
17
5
10

46
22
17
5
10

29
30
24
9
7

45
24
18
5
8

45
24
18
5
8

67
13
1
19

66
16
1
17

66
16
1
17

61
15
3
21

61
17
2
20

61
17
2
20

56
30
13

55
37
8

55
37
8

59
32
9

54
39
7

54
38
8

This table is descriptive; p-values are not shown.
Unspecified value in SCI category: patients with diagnosis that had codes where type of SCI was unclear or who had equal number of diagnosis that were both for
paraplegia and tetraplegia.
FY = fiscal year, SCI = spinal cord injury.
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Table 2.
Disease burden at patient and encounter level in Veterans with SCI (outpatient diagnoses) in full cohort.
FY2002–2003
FY2007–2008
Patient Level
Encounter Level
Patient Level
Encounter Level
Disease Category*
Total
Female Male
Total Female Male
Total Female Male
Total Female Male
n
591
20,692 21,283 27,673 737,416 765,089
474
17,428 17,902 24,446 676,746 701,192
Diseases of nervous 
71
66
69
15
12
12
72
69
71
9
10
10
system and sense organs† (%)
Diseases of genitourinary
70
64
66
8
11
11
77
69
71
9
12
12
system (%)
Diseases of digestive 
64
61
64
9
10
10
69
68
70
9
11
11
system (%)
Diseases of musculo74
60
63
17
12
12
75
64
66
15
12
12
skeletal system (%)
Diseases of circulatory 
48
57
59
7
10
10
55
62
63
7
10
10
system (%)
Endocrine, nutritional, and
51
49
51
7
8
8
57
61
63
7
9
9
metabolic diseases and
immunity (%)
Diseases of skin and subcu41
46
47
4
8
7
43
47
48
3
7
7
taneous tissue (%)
Mental illness (%)
56
44
46
18
14
14
62
52
54
27
14
14
Diseases of respiratory 
45
33
35
3
3
3
42
31
32
3
3
3
system (%)
Injury and poisoning (%)
40
31
33
3
3
3
39
29
30
3
3
3
Residual codes, 
29
29
30
2
2
2
27
30
31
1
1
1
unclassified (%)
Infectious and parasitic 
24
23
25
2
2
2
26
24
25
2
2
2
diseases (%)
Symptoms, signs, and
33
21
22
2
1
1
26
17
18
1
1
1
ill-defined conditions and
factors influencing health
status (%)
Neoplasms (%)
22
18
19
2
3
3
20
20
20
2
3
3
Diseases of blood and
12
11
11
1
1
1
14
14
15
1
2
2
blood-forming organs (%)
Complications of preg1
0
0
0
0
0
1
0
0
0
0
0
nancy, childbirth, and 
puerperium‡ (%)
*Disease categories were defined using multilevel Healthcare Research and Quality Clinical Classifications Software (CCS, 2008) for International Classification
of Diseases, 9th Revision, Clinical Modification; all diagnoses in each encounter were analyzed. Data on frequency of categories by sex are descriptive; p-values
are not shown. “Patient level” columns provide percent of patients with condition. “Encounter level” columns provide percent of encounters at which care was provided for condition.
†SCI diagnosis from diseases of nervous system and sense organs categories were omitted as well as e and v codes (non–disease-related conditions).
‡
Males were removed from this analysis because it only had pregnancy-related diagnosis (data error, FY02–03:107, FY07–08:34).
FY = fiscal year, SCI = spinal cord injury.

outpatient encounters (Table 2). This population had
many face-to-face encounters in the 2-year periods
(approximately 700,000).
After analyzing the principal diagnosis for which
patients were being admitted, we found similar results for
both the person level and stay level (Table 3). The most

common conditions for which patients were admitted
were similar to the conditions seen in the outpatient
encounters, except that more patients were being admitted
for skin and subcutaneous tissue problems (ICD-9-CM
codes: 707x [chronic ulcer], 682x [cellulitis and abscess],
686 [local infections of skin and subcutaneous tissue]).
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Table 3.
Disease burden at patient and stay level in Veterans with SCI (impatient diagnoses) in subset who used inpatient services.
FY2002–2003
FY2007–2008
Patient Level
Stay Level
Patient Level
Stay Level
Disease Category*
Female Male
Total Female Male
Total Female Male
Total Female Male
Total
n
314
12,267 12,581
796
31,708 32,504
233
9,892 10,125
612
26,357 26,969
Diseases of genitourinary 
21
21
21
12
12
12
20
22
22
11
12
13
system (%)
Diseases of skin and 
14
15
17
5
10
10
12
14
16
6
9
9
subcutaneous tissue (%)
Diseases of circulatory 
8
17
15
8
8
8
9
16
14
5
7
7
system (%)
Diseases of musculoskeletal
20
13
13
10
7
7
15
13
13
8
6
6
system (%)
Diseases of digestive 
12
12
12
6
6
6
14
12
12
7
6
6
system (%)
Injury and poisoning (%)
9
11
11
6
5
5
8
11
12
5
6
6
Diseases of respiratory 
11
8
11
5
6
6
11
7
11
6
6
6
system (%)
Diseases of nervous 
18
10
10
7
4
5
12
8
8
6
4
4
system and sense organs† (%)
Mental illness (%)
11
8
8
3
4
4
11
7
7
6
4
4
Neoplasms (%)
7
8
8
3
4
4
7
7
7
4
4
4
Endocrine, nutritional, and
5
5
5
3
2
2
3
4
4
2
2
2
metabolic diseases and 
immunity (%)
Infectious and parasitic 
3
4
4
1
2
2
3
4
4
2
2
2
diseases (%)
Symptoms, signs, and 
6
3
3
3
1
1
4
3
3
2
1
1
ill-defined conditions and
factors influencing health
status (%)
Diseases of blood and
3
2
2
1
1
1
2
2
2
1
1
1
blood-forming organs (%)
Residual codes, 
0
1
1
0
1
1
0
1
1
0
1
1
unclassified (%)
Complications of preg0
0
0
0
0
0
0
0
0
0
0
0
nancy, childbirth, and 
puerperium (%)
*

Disease categories were defined using multilevel Healthcare Research and Quality Clinical Classifications Software (CCS, 2008) for International Classification
of Diseases, 9th Revision, Clinical Modification; primary diagnosis in each stay was analyzed. Data on frequency of categories by sex are descriptive; p-values not
shown. “Patient level” columns provide percent of patients with condition. “Stay level” columns provide percent of inpatient stays at which care was provided for
condition.
†
SCI diagnosis from diseases of nervous system and sense organs categories were omitted as well as e and v codes (non–disease-related conditions) (FY2002–2003 =
25%, FY2007–2008 = 28%). This has effect on total at stay level.
FY = fiscal year, SCI = spinal cord injury.

The patients in this cohort frequently utilized VHA,
with an average of 21 visits per year. The VHA spinal
cord system of specialty care had a better capture of these
patients in the later years, with 86 percent of the group
receiving most of their care at a designated site: a hub or
a spoke (Table 4). More than 50 percent of the Veterans
had visits to an SCI clinic (stop code 210).

DISCUSSION
Over time, many factors have influenced the Veteran
SCI population [15], such as changes in injury mechanisms, higher numbers of women in the military, and
increased life expectancy after injury, and these factors
change the composition and medical needs of this group.
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This study presents a description of the current Veteran
population with SCI and the ways that the recent population differs from the cross-section of patients with SCI
who were using VHA in FY2002–2003. Our work provides insights into future clinical challenges.
We did not find an increase in the number of Veterans
with SCI over the time periods studied. This is consistent
with other studies that have shown that recent conflicts
have resulted in a few hundred new SCIs [16]. This relatively low rate of SCI may be because of changes in
injury patterns secondary to the advent of body armor
and better acute care on the battlefield [17]. The
FY2007–2008 Veteran SCI cohort was smaller secondary
to the loss of patients. Half of those lost from the
FY2002–2003 cohort had died in the ensuing 5 years
[18]. Most of the remaining Veterans not captured in
FY2007–2008 had visits not specific to SCI care. Though
these patients did not have SCI diagnoses, they continued
to be high users of care, with an average of 20 face-toface visits per year.
Women Veterans are particularly important because
they represent one of the fastest growing groups of Veterans. Understanding women Veterans with SCI is important because VHA has initiated a women’s health
program to optimize women’s experience in the VHA
healthcare system [19]. We found that only a small proportion of Veterans with SCI are women, but these
women may face different challenges than their male
counterparts. A significantly lower percentage of women
Table 4.
Percent of Veterans with SCI who received care in SCI centers.

Facility
Type
n
Hub (%)
Spoke (%)
Not Hub or
Spoke* (%)
SCI Clinic†
(%)
*

FY2002–2003
Female Male
629
40
36
24
57

FY2007–2008

Total Female Male

22,685 23,314
42
42
38
38
20
20
52

52

495
45
39
16
68

Total

18,801 19,296
47
47
39
39
14
14
65

65

Facilities that were not SCI center (hub) or did not have SCI care team (spoke).
clinic: Visits that had stop codes of 210, specific for SCI (can be hub or
spoke).
FY = fiscal year, SCI = spinal cord injury.
†SCI

with SCI than men were married, a finding also seen in
the general Veteran population [20]. The causes of the
lower marital rates are likely multifactorial, but this difference is important because marital status is linked to
life satisfaction after injury [21]. Providers may want to
pay special attention to the social support available to
these women [20,22]. Women with SCI were younger
than the male group and had a different distribution of
medical diagnoses (Figure and Tables 2–3). Indeed,
women had higher rate of diagnoses in 13 of the 18 categories. Women Veteran VHA patients in some studies
have had a particularly heavy burden of illness, and the
findings for women Veterans with SCI seem to parallel
these findings [23]. Medical interventions may need to be
tailored specifically to women’s needs. For example,
musculoskeletal conditions affect three-quarters of
women with SCI; any necessary prosthetic devices must
be adjusted to women’s lower average size. Similarly,
genitourinary conditions affect three-quarters of women
with SCI, making it important to provide access to gynecology and urological services with the capacity for sensitive exams on women with SCI. For the VHA’s
women’s health initiative to be successful, VHA will
need to care for the unique subpopulations of women and
provide care focused on their specialized medical and
social needs.
Like the general VHA population, Veterans with SCI
are aging. The percentage of elderly patients with SCI
was sizable, with more than 30 percent over the age of
64. This elderly group likely consists of two groups: people with chronic SCI from injuries sustained many years
ago and people with recent-onset SCI related to traumas
such as falls in old age [24]. Meanwhile, the highest proportion of SCI patients are in the 55 to 64 age group; in
another decade they will reach old age, suggesting that
VHA should prepare for a coming wave of elderly Veterans with SCI. Aging adds new challenges to the care of
all Veterans, but in particular to patients with SCI [25].
Older people with SCI require the increased medical care
expected with aging, and they have additional needs such
as adaptation to durable equipment and increased attendant time. With aging, one often has to address concurrent conditions such as heart and lung disease or arthritis,
which make transfers and wheelchair propulsion much
more challenging. These older patients have increased
complexity of care and will have increased costs. Currently, SCI is the most costly of all chronic diseases [26].
The average yearly healthcare and living expenses and
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the estimated lifetime costs directly attributable to SCI
vary anywhere from $0.7 to $3.2 million according to
severity of injury [1,27]. In the VA system, half the costs
of care from a sample of SCI patients came from inpatient admissions, many of which are the result of rehospitalizations for secondary conditions [28]. Even though
this population is decreasing in size, it is reasonable to
anticipate that as the population with SCI ages, they may
continue to increase costs to the healthcare system.
An older population also has more secondary health
problems, placing more challenges on the clinicians caring for them. Currently, Veterans with SCI are high users
of care, with an average of 21 visits per year. This study
assessed the diagnoses associated with those clinic visits
and found multiple associated medical problems (Table 3).
Diseases of the genitourinary, digestive, and musculoskeletal systems were frequent categories of diagnoses
associated with visits. Musculoskeletal complaints are
critical because they have a major impact on healthrelated quality of life, and interventions may mitigate
severity [29]. For example, lightweight wheelchairs and
power-assist wheels may preserve shoulder function and
prevent loss of independence [30]. Other diseases of
aging are also becoming more prevalent, with cancer and
heart disease now leading causes of mortality in this population [15]. The increase of these concomitant diagnoses
could stress the physician resources that care for these
complex patients. During an SCI clinic visit, a wide variety of SCI-specific issues, such as autonomic dysreflexia,
skin integrity, and pulmonary mechanics, must be
addressed. To address the growing complexity of these
patients, the SCI team may benefit from supplementation
with other specialties to assist the physiatrist [31]. One
solution is for the physiatrist to direct a team that
includes an orthopedist, urologist, social worker, therapist, cardiologist, etc. This multidisciplinary model
would be similar to that used to treat children with cystic
fibrosis [32]. This type of multidisciplinary team would
align well with the new VA initiative to foster a patientcentered medical home approach. This program will
implement primary care teams to direct integrated interdisciplinary patient-centered care [33]. Although the SCI
system of care already incorporates prevention and early
detection of complications of SCI with multidisciplinary
teams providing annual comprehensive evaluations, adding specialized physicians to the teams would greatly
enhance the quality of care.
VHA is in a unique position to lead and innovate the
care of patients with SCI because most Veterans with SCI

are captured by the specialized SCI clinics (hubs or
spokes). Novel approaches in anticipation of future
resource needs could be implemented within VHA to
meet the specialized needs of this population.
Limitations
This study represents two cross-sectional pictures of
the SCI population. Since this is a dynamic population,
with patients entering and leaving VHA, change will continue. This study has the problems encountered with all
administrative data, including risk of under- and miscoding of diagnoses by providers. We initially wanted to
augment the NPCD data with the SCI Registry. However,
only 50 percent of our NPCD cohorts were in the Registry
and missing data rates were high for variables of interest
to us (e.g., type of injury was 98% indeterminate for our
cohorts). The low concordance between the Registry and
our NPCD-generated cohort is consistent with Smith et
al.’s study evaluating different administrative VA data
sources (including the Registry) in SCI research. They
had roughly 30 percent missing and recommended using
a cohort constructed like this study for research evaluating SCI system of care [34]. Finally, this study included
only those Veterans with SCI who used VHA, so results
cannot be generalized to Veterans with SCI who do not
use VHA or to civilians with SCI. Even with these limitations, it is important to understand this population now to
anticipate future needs.
Strengths
This study represents the universe of Veterans with
SCI who used the VHA system during FY2002–2003 and
FY2007–2008 and thus is not subject to some of the
selection bias issues inherent in other study designs. The
two time points present opportunity to examine secular
trends. This study separately examines women Veterans,
who represent an emerging population for VHA [35].
Finally, this study includes a large number of older
patients who may have had SCI for many years, thus
making an important contribution to literature that tends
to focus more on people with recent injuries.

CONCLUSIONS
Veterans with SCI are an older population and have
multiple medical diagnoses. Women Veterans with SCI
are a unique subpopulation who are significantly
younger, have less social support, and a have higher burden
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of disease. The increasing complexity of the VHA SCI
population will place new demands on the healthcare system. We hope that this study will provide a foundation to
help direct the focus of future research and clinical care.
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