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Abstract
Background/Objective: Recurring annual costs of caring for patients with chronic spinal cord injury (SCI)
is a large economic burden on health care systems, but information on costs of SCI care beyond the acute
and initial postacute phase is sparse. The objective of this study was to establish a frame of reference and
estimate of the annual direct medical costs associated with health care for a sample of patients with chronic
SCI (ie, .2 years after injury).

Methods: Patients were recruited from 3 Veterans Health Administration (VHA) SCI facilities; baseline
patient information was cross-referenced to the Decision Support System (DSS) National Data Extracts (NDE)
to obtain patient-specific health care costs in VHA. Descriptive statistical analysis of annual DSS-NDE cost of
patients with SCI (N¼ 675) for fiscal year (FY) 2005 by level and completeness of injury was conducted.

Results: Total (inpatient and outpatient) annual (FY 2005) direct medical costs for 675 patients with SCI
exceeded $14.47 million or $21,450 per patient. Average annual total costs varied from $28,334 for cervical
complete SCI to $16,792 for thoracic incomplete SCI. Two hundred thirty-three of the 675 patients with SCI
who were hospitalized over the study period accounted for a total of 378 hospital discharges, costing in excess
of $7.19 million. This approximated a cost of outpatient care received of $7.28 million for our entire sample.

Conclusions: The comprehensive nature of health care delivery and related cost capture for people with
chronic SCI in the VHA provided us the opportunity to accurately determine health care costs for this
population. Future SCI postacute care cost analyses should consider case-mix adjusting patients at high risk
for rehospitalization.
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INTRODUCTION
Nearly 253,000 people in the United States live with a
disability related to a spinal cord injury (SCI) (1).
Approximately 11,000 Americans are hospitalized for an
SCI each year (2). Annual SCI costs are estimated to be $9.7
billion annually (3). The average yearly health care and
living expenses vary greatly according to severity of injury,
with estimated first-year injury costs ranging from
$218,504 for incomplete motor function at any level to
$741,425 for high tetraplegia (C1–C4) injuries (in May
2006 dollars) (4). Recurring annual cost of caring for
patients with SCI is reported to be well below first-year
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treatment costs but is nonetheless a large economic burden
on health care systems (4–8). Reported recurring costs in
the United States ranged from $27,568 paraplegia to
$54,400 for low tetraplegia (C5–C8) and up to $132,807
for high tetraplegia (C1–C4; in May 2006 dollars) (4).

The Veterans Health Administration (VHA) is one of
the largest integrated health care systems in the United
States, with more than 5 million unique patients in recent
years and a large SCI population. According to the VHA
Office of Public Affairs, there are nearly 44,000 eligible
veterans with SCI, and the VHA provided care to 22,800
veterans with SCI and disorders who enrolled in the VHA
(9). Many of these enrolled veterans choose to receive
care outside of the VHA in any given year. In fiscal year
(FY) 2004, the VHA SCI program accounted for approx-
imately $716 million in direct medical costs for 18,539
enrolled veterans (VHA intranet) (10). Approximately two
thirds (N¼12,257) of the 18,539 received specialized SCI
programs services from the VHA in that year (9,10).

The purpose of this report is to establish a more refined
frame of reference and estimate of the annual recurring
direct medical costs associated with the postacute phase of
care for a sample of patients with pre-existing SCI. Our
population focus was patients who received specialty care
at 3 VHA-designated treatment centers.

METHODS
Sources of Data
There are 23 designated SCI treatment centers in the VHA
system. These 23 centers have referral regions and accept
referrals from other VHA medical facilities (11). Patients
were recruited from 3 designated SCI centers that are
participating in a multisite SCI research program (Tampa,
Augusta, and Boston VHA SCI Centers). Subjects were
identified from regularly scheduled clinic visits designat-
ed as ‘‘annual evaluations’’ beginning in April 2004 and
ending March 31, 2006. An annual evaluation was
defined as ‘‘a comprehensive annual history/physical
exam with specialty assessments’’; offering an annual
evaluation is mandated for patients with SCI in the VHA
(11). The eligibility criteria were all veterans with SCI who
use a wheelchair as a primary means of mobility and who
had an SCI for at least 2 years. The focus of the
underlying funded study was to identify patients with
SCI at risk for wheelchair falls. Therefore, the eligibility
criteria excluded patients with SCI injuries that did not
warrant use of a wheelchair, had breaks in their use of
wheelchairs because of periods of bedrest prescribed for
longer than 1 month, or were ventilator-dependent
patients who did not use a wheelchair as their primary
means of mobility.

We administered a 16-page baseline survey (Figure 1)
to obtain information on the level and extent of SCI
injury, demographic data, and clinical information. The
clinical information included data on injury level, diseases,
medication use, physical activity levels, spasticity, fatigue
and pain levels, alcohol consumption patterns, wheel-

chair type and use patterns, and functional independence
measures (FIM). The full survey is available on request
from the authors. The baseline patient information was
cross-referenced to the Decision Support System (DSS)
National Data Extracts (NDE) to obtain patient-specific
health care costs and use in the VHA. The DSS is a set of
programs that uses relational databases to provide
information needed by managers and clinicians, includ-
ing the cost of specific patient care encounters (12). The
DSS-NDE cost includes all outpatient and inpatient care
costs provided or paid for by the VHA. Some examples of
the costs included in the DSS-NDE are hospitalization and
surgical costs, inpatient and outpatient pharmacy,
radiology, laboratory, nursing care, prosthetics, rehabili-
tation, and nursing home care (12–14).

Statistical Analysis
We conducted a descriptive statistical analysis of the
annual DSS-NDE cost of SCI patients (N ¼ 675) for FY
2005 by level and extent of injury. Analyses were

Figure 1. Page 1 of the 16-page screening questionnaire
that was administered to potential participants in this
study of the annual recurring direct medical costs
associated with the postacute phase of caring for patients
with pre-existing spinal cord injury. The full survey is
available on request from the authors.
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performed with SAS version 9.1 (15). This study was
approved by all relevant Institutional Review Boards and
complied with human subjects’ protection standards.

RESULTS
Of the 1,049 patients with SCI who were asked to
participate in the study, 59 refused (refusal rate of
5.6%), leaving 990 who were prescreened for eligibility
(Figure 1). After implementing our eligibility criteria, 288
patients with SCI were deemed not eligible, leaving 702
patients who in turn, completed the baseline survey. The
288 patients with SCI were deemed ineligible, some for
multiple reasons. In particular, 193 reported having an
incomplete injury that did not warrant the use of a
wheelchair; 205 used a mobility device other than a
wheelchair for primary means of mobility; 40 were on
bedrest prescribed for a period that exceeded 1 month; 3
were ventilator-dependent; and 39 patients had SCI for
less than 2 years.

After cross-referencing the completed baseline sur-
veys to the DSS-NDE, we retained 675 patients with SCI
(mean age: 54.8 6 12.6 [SD] years; median age, 55
years). There were 330 patients from Tampa, 319 from
Augusta, and 26 from Boston. The loss of 27 patients
from the analysis was because of the fact that we could
not link the social security numbers from the survey
instrument to the scrambled social security numbers in

the DSS-NDE data at the Austin Automation Center
(AAC). Our sample was 73.5% white, 22.0% black, 3.4%
Hispanic, and 3.4% other or unknown. More than 95% of
the sample were men, and 50.1% were married.

Overall, 47.4% of the SCI sample (N ¼ 675) had
cervical level injuries (N¼320), 45.7% were thoracic level
(N ¼ 309), and 5.9% were lumbar level (N ¼ 46).
Approximately 41.0% of the 675 SCIs were of the
complete type. Patients in the study sample had very
old injuries (mean duration after injury, 21.4 years;
median, 20.0 years; 99% confidence interval [CI], 20.1–
22.7 years). Preliminary regression analysis showed that
the number of years after injury specified as a continuous
or binary variable (eg, ¼ 1 if 5–10 years after injury, ¼ 0
otherwise) did not affect total costs in this study group;
thus, costs were not described by years after injury. This
was because of the lack of variation in years after injury.

Table 1 shows the total direct medical costs for FY
2005 by level and extent of injury. The costs are
displayed by selected DSS-NDE inpatient cost compo-
nents, outpatient components, and total costs by the
level and extent of the SCI. The nursing care inpatient
cost component accounted for 53% of the total inpatient
costs. Total (inpatient and outpatient) annual (FY 2005)
direct medical costs for 675 patients with SCI exceeded
$14.47 million or $21,450 per patient. The average
annual total costs for FY 2005 ranged from $28,334 for

Table 1. Use and Direct Health Care Costs by Level and Completeness of SCI (FY05)

Cervical Thoracic Lumbar

Complete Incomplete Complete Incomplete Complete Incomplete All

(n ¼ 104) (n ¼ 216) (n ¼ 173) (n ¼ 136) (n ¼ 7) (n ¼ 39) (N ¼ 675)

Inpatient care $*
Laboratory 30,486 46,627 38,684 19,969 1,798 3,929 141,493
Nursing 876,805 1,126,793 1,043,047 578,907 58,288 132,203 3,816,043
Pharmacy 123,244 143,767 112,690 69,927 10,880 8,394 468,902
Radiology 64,165 83,712 80,820 38,584 1,817 6,171 275,269
Surgery 24,704 199,766 113,409 41,436 11,861 19,895 411,071

Total inpatient $ 1,679,636 2,192,338 1,897,931 1,069,952 111,936 239,932 7,191,725
No. discharges 49 124 113 69 5 18 378
No. patients 32 81 62 43 3 12 233
No. inpatient days 1,480 1,723 1,872 1,107 122 234 6,538
No. average

inpatient $
52,489 27,066 30,612 24,883 37,312 19,994 30,866

Total outpatient $ 1,267,083 2,588,658 1,722,061 1,213,799 50,173 444,945 7,286,719
No. average

outpatient $
12,183 11,985 9,954 8,925 7,168 11,409 10,795

Inpatient þ outpatient
care $

No. total $ 2,946,719 4,780,995 3,619,992 2,283,751 162,108 684,877 14,478,444
No. average total $ 28,334 22,134 20,925 16,792 23,158 17,561 21,450

*Selected components of inpatient service totals (includes fixed, direct, indirect, and variable supply costs). These components do
not constitute all of the total inpatient service costs.
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cervical complete SCI to $16,792 for a thoracic
incomplete SCI.

Interestingly, 233 individuals who were hospitalized
over the study period accounted for a total of 378
hospital discharges, costing in excess of $7.19 million.
The top 5 major diagnostic categories (MDCs) for
hospitalization were as follows: MDC-1 (nervous system)
accounted for 90 of the 378 discharges, MDC-11 (kidney
and urinary) accounted for 75 discharges, MDC-5
(circulatory) accounted for 44 discharges, MDC-6 (di-
gestive) accounted for 43 discharges, and MDC-9 (skin,
subcutaneous, and breast) accounted for 40 of the 378
hospital discharges. In all, the top 5 MDCs accounted for
292 of the 378 (77.2%) hospital discharges. The inpatient
care costs were nearly equal to the cost of outpatient care
received ($7.28 million) for our entire sample (N¼ 675).
Hospitalization costs ranged from an average of $52,489
for cervical complete injuries to $19,994 for lumbar
incomplete injuries. The average outpatient care costs
ranged from $12,183 for cervical complete injuries to
$7,168 for lumbar complete injuries (Table 1).

Table 2 shows the top 10 outpatient clinics by name
and cost. The most costly and the most frequently visited
outpatient clinics were SCI clinic and prosthetic services,
respectively. Nearly 60% of the total outpatient costs
were associated with 3 outpatient clinics (SCI clinic,
prosthetic services, and VA-paid home care).

DISCUSSION
In contrast to the private sector, where care for people
with chronic disabilities such as SCI (and related cost
capture) is often fragmented, the VHA provides integrat-
ed and comprehensive health care services for patients
with SCI. In addition, because of the VHA’s sophisticated

clinical and management information systems, one can
accurately identify health care use and determine direct

medical costs for this population. The results reported
here provide data concerning the costs incurred well after
the acute phase of treatment for veterans at 3 SCI centers.

Although it has been reported that significant direct

medical costs are incurred in the first year of injury,
people with chronic SCI may still have substantial
recurring medical costs in subsequent years (4). Our
findings showed that one half of the recurring total costs

were associated with inpatient care. There were 378
hospital discharges for 233 of the 675 patients with SCI,
with a total inpatient cost in excess of $7.19 million. One
published study on the pattern of inpatient hospital use,
up to 15 years after injury, among a cohort of veterans

with SCI, found that the rates for the incidence of
rehospitalization decreased rapidly in years 2 to 5 after
injury and declined less rapidly thereafter (16). Efforts
toward preventing rehospitalization should target per-
sons with previous high use (16).

The leading cause of rehospitalization was previously
reported as diseases of the genitourinary system,
including urinary tract infections (UTIs) (17). Diseases of

the respiratory system tended to be more likely in
patients with tetraplegia (C1–C8 American Spinal Injury
Association [ASIA] grades A, B, and C), whereas patients
with paraplegia (T1–S5 ASIA grades A, B, and C) were
more likely to be rehospitalized for pressure ulcers

(17,18). Differentiating patients hospitalized from those
not hospitalized, along with underlying clinical factors, is
an important distinction in risk adjusting cost estimates.

Reported recurring costs in the United States ranged

from $27,568 for paraplegia to $54,400 for low

Table 2. Top 10 Outpatient Clinic Costs and Uses (N ¼ 675)

Outpatient Clinics No. of Patients No. of Clinic Visits $
Percent Outpatient

Total Cost

SCI clinic services* 675 3,414 1,877,959 25.8
Prosthetic services 638 6,325 1,302,903 17.9
VA-paid home

care providers
142 1,347 1,128,785 15.5

SCI home program 73 1,315 261,858 3.6
Laboratory 652 3,014 237,057 3.3
Radiology 466 1,048 217,863 3.0
Contract

nursing homes�
6 28 189,308 2.6

Dental 153 435 157,598 2.2
Phone/ancillary

medicine
382 1,016 139,629 1.9

Primary care medicine 268 901 106,127 1.5
All clinics 675 27,715 7,286,719 100.0

*SCI Clinic Services include annual assessments.
�Reflects 28 bills for specialized services.
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tetraplegia (C5–C8) and up to $132,807 for high
tetraplegia (C1–C4; in May 2006 dollars) (4). In contrast,
our findings were much lower when accounting for the
level and extent of injury and varied from $28,334 for a
cervical complete SCI to $16,792 for a thoracic
incomplete SCI. However, our average costs for an
incomplete motor functional injury at any level were
higher at $19,820 compared with $15,313 (4).

Our findings showed that the hospitalization costs for a
subset of our study sample were nearly equal to outpatient
care costs for the entire sample. Because ventilator-
dependent patients and those on bed rest for more than
1 month (eg, because of pressure ulcers) were not a focus
of this study, it is likely that our cost estimates are lower
than would have been had these relatively care-intensive
subpopulations been included. These potentially high-cost
patients will be the focus of a future cost and use study.

We note that our findings are based on 3 cooperating
SCI centers and may not be generalizable to the rest of the
VHA. Our study included 330 SCI patients from Tampa,
319 from Augusta, and 26 from Boston. In FY 2005, 871
SCI patients were treated at Tampa, 961 at Augusta, and
559 at Boston (19). According to the VHA’s Allocation
Resource Center (ARC) Special Disability Reports for
Capacity and Planning, the average national VHA cost of
a SCI disorder in FY 2005 was $24,360 for more than
12,000 unique patients with SCI (VHA intranet) (19). Our
cost analysis based on levels of injury and extent were
consistent with this national average cost. However, it
must be noted that there is considerable variation in the
average cost of care for patients with SCI by veterans
integrated service network (VISN). For those VISNs with at
least 400 unique patients with SCI treated in FY 2005, the
average cost per patient with SCI at the VISN level ranged
from $11,094 to $54,528 (VHA intranet) (19).

CONCLUSIONS
Research on the long-term costs of care for disabling
injuries is important because it provides an empirical basis
for policy makers to allocate resources, identifies impor-
tant secondary conditions associated with the injury, and
identifies particularly vulnerable subpopulations that are
impacted (20). Our findings show that hospitalization
costs for a subset of our study sample of patients with
chronic SCI approximated the outpatient care costs for
the entire sample. Future SCI postacute care cost analyses
should consider case-mix adjusting patients at high risk
for rehospitalization.
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