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Abstract—The Department of Veterans Affairs Veterans Health
Administration cares for approximately 15% of persons with
spinal cord injury (SCI) in the United States. However, the
nature and characteristics of pain among veterans with SCI are
not well understood. This study used a postal survey to compare
veterans with SCI and nonveterans with SCI on pain intensity;
pain interference; functioning; and other pain, demographic,
and medical characteristics. Veterans tended to be older than
nonveterans but these groups were otherwise comparable on
demographic and medical variables. Veterans were not signifi-
cantly different from nonveterans on pain intensity or pain
interference. Veterans reported lower levels of functioning than
nonveterans and higher levels of pain-related catastrophizing.
However, differences in functioning between veterans and non-
veterans were attributable to age differences between the
groups. In summary, differences between veterans with SCI and
nonveterans with SCI were few and small in magnitude, sug-
gesting that veterans with SCI are not at greater risk for pain
and pain-related problems. However, pain-related catastrophiz-
ing may be a particular concern among veterans with SCI.

Key words: age, catastrophizing, chronic pain, functioning,
pain, pain intensity, pain interference, rehabilitation, spinal
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INTRODUCTION

Most persons with spinal cord injury (SCI) endure
chronic pain for years after their acute injuries are healed
and rehabilitation is complete. Studies estimate that the
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prevalence of chronic pain after SCI is more than 75 per-
cent [1-3]. Persons with SCI consistently report average
pain levels between 4 and 6 in studies using the 0-10
numerical rating scale (NRS) [4-5], pain levels that are
high enough to warrant comprehensive treatment and
prompt follow-up in primary-care settings [6]. Pain is
severe, with a strong negative impact on daily function-
ing, in about one-third of persons with SCI [1-2]. Of
significant concern is the finding that once pain condi-
tions following SCI emerge, they tend to persist [3—4] or
worsen [2,7] over time, despite the many efforts to treat
this pain. In summary, while pain is a ubiquitous, recalci-
trant problem among persons with SCI, the degree to
which pain has a pronounced effect on functioning is
much more variable. Developing a better understanding of
subgroups of persons with SCI that may be especially vul-
nerable to pain-related functional disruptions is critical.

Abbreviations: ANCOVA = analysis of covariance, ANOVA =
analysis of variance, BPI = Brief Pain Inventory, CIQ = Com-
munity Integration Questionnaire, CSQ = Coping Strategies
Questionnaire, HSR&D = Health Services Research and Devel-
opment, NRS = numerical rating scale, SCI = spinal cord
injury, VA = Department of Veterans Affairs, VHA = Veterans
Health Administration.
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Veterans with SCI are a necessary focus of clinical pain
research for several reasons. First, approximately 15 per-
cent of persons with SCI in the United States are veterans,
making the Department of Veterans Affairs (VA) Veterans
Health Administration (VHA) the largest single network of
SClI care in the nation [8]. Second, veterans as a group tend
to experience a greater number of socioeconomic and life-
style risk factors for disease and pain. Compared with the
general population, veterans are more likely to be male,
older, single, unemployed, and less educated and to have
lower income [9]. Third, veterans are also more likely to
smoke [9-10] and drink heavily [11]. With this constella-
tion of risk factors, it is not surprising that veterans have
more comorbid medical conditions than their counterparts
in the general population [9], and thus veterans might be
expected to experience greater pain and pain-related prob-
lems than nonveterans. In support of this position, prior
research has shown older age [12], poorer health status [3],
unemployment [5], and lower education [5] to be associ-
ated with pain following SCI. However, demographic fac-
tors are notoriously inconsistent predictors of pain
following SCI [13], making replication of research in this
population all the more important.

We are aware of two studies that have compared veter-
ans with SCI and nonveterans with SCI on pain and pain-
related factors. Martz and colleagues found that veterans
with SCI differed from nonveterans with SCI in ethnicity,
marital status, work status, age, and cause of SCI [14].
However, NRS pain intensity scores were similar for veter-
ans and nonveterans with SCI in their sample [14]. Rintala
and colleagues found that veterans with SCI were older
and reported higher levels of perceived psychological
stress [15], as measured by the Perceived Stress Scale [16],
than nonveterans with SCI. Life stress has been shown to
be an important predictor of pain among persons with
medical conditions [17-19]. How veterans with SCI com-
pare with nonveterans in terms of other important pain
constructs such as pain interference (the extent to which
pain interferes with daily functioning) and catastrophizing
(exaggerated negative interpretations of pain, e.g., “my
pain is unbearable and will never get better”) is unknown.
Pain-related catastrophizing is a particularly important
variable to study, given its consistent and strong associa-
tion with pain-related dysfunction in persons with SCI [20]
and other medical conditions [21]. Specifically, cognitive
errors such as catastrophizing may explain the impact of
pain on daily functioning [22]. For example, persons who
think “I cannot do anything when | am in pain” may be

less likely to engage in important activities of daily living
when their pain is high.

The objective of this study was to compare veterans
with SCI and nonveterans with SCI on a number of impor-
tant pain and functioning measures. We hypothesized that,
compared with nonveterans, veterans would evidence
higher pain intensity scores and lower functioning scores
on most if not all measures. We advanced this hypothesis
in spite of somewhat contrary findings by Martz and col-
leagues [14] because we suspected that the NRS as the
sole pain instrument in that study may not have been ade-
quate to detect differences between these groups that
would be expected based on socioeconomic and disease
burden disparities. Furthermore, replication of the Martz
et al. study [14] using an array of pain and pain-related
measures would represent an important contribution to the
scientific literature. We also predicted that catastrophizing
would demonstrate strong associations with functioning in
our veteran sample, which would replicate findings from
studies conducted among nonveterans with SCI.

METHODS

Participants

Nonveteran study participants were persons with SCI
involved in an ongoing survey of pain, some findings of
which are described in a prior report [2]. To address the
present study objectives, we mailed additional survey
packets, during the same time period as the primary non-
veteran study (2005), to veterans with SCI who receive
care at SCI Centers at the VA Puget Sound Healthcare
System in Seattle, Washington, and the Edward Hines Jr
VA Hospital in Hines, Illinois. VA computerized regis-
tries were used to generate the list of potential veteran
participants. For this survey, questionnaires and consent
forms were mailed to 760 individuals. Participants were
paid $25.00 for completing and returning the forms. Indi-
viduals who did not reply within 2 weeks were contacted
and reminded to return the questionnaires. All study pro-
cedures were approved by the human subjects review
committees at the investigators’ institutions. Completed
surveys and consent forms were received from 132 veter-
ans and 289 nonveterans, for an overall response rate of
(55%, n = 421). Nonveterans showed a better response
rate than veterans: 63 versus 44 percent, respectively.
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Measures

The survey included questions assessing demographic
(age, education, employment status, ethnicity, marital sta-
tus) and medical variables (SCI level, completeness of
injury, date of injury).

Pain Intensity

Participants were asked to rate their average pain
intensity during the past week on a 0-10 NRS, with 0 =
“no pain,” and 10 = “pain as bad as could be.” NRS use
has been shown to have good test-retest reliability and
adequate validity in associations with other pain mea-
sures and treatments [23]. Participants used the NRS to
rate overall pain intensity.

Pain Interference

We used a 12-item version of the Brief Pain Inven-
tory (BPI) [24] modified for persons with SCI [2] to mea-
sure the degree to which pain has interfered with daily
activities during the past week. Scores on the BPI range
from 0 to 10, with higher scores indicating greater pain
interference with activities of daily life. This form of the
BPI has strong reliability and validity as shown through
associations with related constructs [25].

Catastrophizing

We used the 6-item catastrophizing subscale of the
Coping Strategies Questionnaire (CSQ) [26] to assess the
frequency of catastrophizing cognitions related to pain.
Higher scores indicate more frequent catastrophizing. The
catastrophizing subscale of the CSQ has evidenced good
reliability and validity in a number of studies [27-28].

Functioning

We used the Community Integration Questionnaire
(CIQ) [29] to measure functioning in three domains: home
competency (e.g., shopping, housework), social integra-
tion (e.g., leisure outside of home, association with oth-
ers), and productive activity (e.g., work, education). The
CIQ scales have good internal consistency and validity as
indicated by associations with relevant constructs [30]. In
the present study, the CIQ scales showed good internal
consistencies, with Cronbach « between 0.69 and 0.88.
The CIQ has been used as a measure of functioning
among persons with SCI [2,31].
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Statistical Analyses

We examined distributions and residual plots of all
variables to assess for assumptions of models, skewness,
and influential data points. These examinations showed no
gross violations of assumptions. We used t-tests, chi-
square analyses, and analyses of variance (ANOVAS) to
compare veterans with nonveterans on key study variables.
We used Pearson correlations to examine associations
between study variables. Additionally, we conducted tests
in which catastrophizing was predicted to mediate associa-
tions between pain intensity and functioning. Conventional
hierarchical multiple regression procedures for testing
mediation were used [32]. In brief, mediation would be
demonstrated by the following results from separate
regression equations: pain intensity is shown to be associ-
ated with catastrophizing and functioning, catastrophizing
is shown to be associated with functioning, and the associ-
ation between pain intensity and functioning is reduced
when catastrophizing is included as a control variable. Age
and time since SCI were controlled for in these equations.

RESULTS

We compared respondents excluded because of
incomplete data with respondents with complete data on
demographic, pain, and SCI characteristics available for
analysis to help evaluate the representativeness of our
sample, particularly in light of the differential response
rates between veterans and nonveterans. We used t-tests
for continuous data (age, level of injury, time since SCI,
pain intensity, pain interference, and catastrophizing) and
chi-square analyses for categorical variables (sex, marital
status, education, employment status, and complete-
ness of SCI). These tests showed that respondents and
nonrespondents were not significantly different on demo-
graphic or SCI characteristics.

Demographic and Medical Characteristics

Demographic and SCI characteristics of the sample
are shown in Table 1. Veterans were, on average, approxi-
mately 10 years older (t = 6.46, p < 0.001) and had lived
with their SCI about 8 years longer (t = 7.63, p < 0.001)
than nonveterans. Otherwise, veteran and nonveteran
groups were similar on demographic and medical charac-
teristics. The sample as a whole tended to be Caucasian,
married or living with a partner, unemployed, and with at
least a high school education.



796

JRRD, Volume 45, Number 6, 2008

Table 1.
Demographic and spinal cord injury (SCI) characteristics.
Variable Veterans  Nonveterans
Current Age (mean £ SD) 56.5+12.8 46.9+13.7"
Time Since SCI (mean + SD) 18.9+126 11.0+9.5"
C1-C4 Level Injuries (%) 6 8
C5-T1 Level Injuries (%) 37 37
T2-S4/S5 Level Injuries (%) 57 55
Complete Injury (%) 44 36
Ethnic Group (%)
Caucasian 88 89
Hispanic/Chicano 1 3
African American 9 1
Native American 1 4
Asian 1 3
Marital Status (%)
Married 51 43
Living with Partner 5 7
Never Married/Widowed 13 33
Separated/Divorced 31 17
Education Level (%)
Some High School or Lower 18 23
High School Degree 42 38
College Graduate or Higher 40 39
Employment (%)
Working or in School 8 13
Not Working, Not in School 92 87
*p < 0.001.

C =cervical, S = sacral, SD = standard deviation, T = thoracic.

Pain and Functioning

Table 2 shows average scores on pain and function-
ing measures as a function of veteran versus nonveteran
status. Both veterans and nonveterans with SCI reported
average pain scores of “moderate” intensity on average,
which in VHA clinical settings would trigger comprehen-
sive pain assessment and prompt treatment [6]. Veterans
and nonveterans did not differ significantly on pain inten-
sity, pain interference, or home competency scores. Both
groups had average pain scores greater than 5, indicating
moderate pain warranting intervention. However, veter-
ans showed higher catastrophizing scores (t = 3.64, p <
0.001) and lower social integration (t = 1.99, p < 0.05)
and productive activity (t = 3.50, p < 0.01) scores than
nonveterans.

To follow up on these findings, we conducted analyses
of covariance (ANCOVAS), repeating the ANOVAs that
evidenced significant differences between veterans and

Table 2.
Comparison of veterans and nonveterans with spinal cord injury on
key study variables (mean + standard deviation).

Variable Veterans Nonveterans
Home Competency (CIQ) 4,62 +2.73 4,90+2.72
Social Integration (CIQ) 6.16 £ 2.35 6.93+2.36"
Productive Activity (CI1Q) 1.18+1.43 1.90 + 1.78"
Pain Interference (BPI) 3.66 + 2.96 3.38+2.64
Pain Intensity (0-10 NRS) 558 +2.35 520+ 2.45
Catastrophizing 270+0.97  2.21+1.30%
"p < 0.05.
fp<0.0L.
*p < 0.001.

BPI = Brief Pain Inventory, CIQ = Community Integration Questionnaire,
NRS = numerical rating scale.

nonveterans but controlling for age and time since SCI.
When these variables were controlled, veterans and non-
veterans were not significantly different on social integra-
tion or productive activity. However, veterans continued to
show higher levels of catastrophizing after controlling for
age and time since SCI (F3 416 = 10.32, p < 0.01).

Table 3 shows bivariate correlations between pain
and functioning variables, with data for veterans pre-
sented separately from data for nonveterans. Pain inten-
sity was significantly associated with reduced functioning
and greater interference. Higher levels of catastrophizing
were significantly associated with lower productive activ-
ity, lower social integration, greater pain interference, and
high pain intensity. Associations between pain and func-
tioning variables did not differ greatly between veterans
and nonveterans in terms of direction and strength.

To determine whether catastrophizing appeared to
mediate associations between pain intensity and function-
ing, we conducted a series of multiple regression equa-
tions. Pain intensity was significantly associated with
catastrophizing (£ = 0.20, p < 0.05), social integration
(8=-0.20, p < 0.05), productive activity (f=-0.16, p <
0.05), and pain interference (8= 0.60, p < 0.001) in equa-
tions controlling for age and time since SCI. Catastroph-
izing was significantly associated with social integration
(8 =-0.18, p < 0.05), productive activity (8=-0.19, p <
0.05), and pain interference (8= 0.24, p < 0.01) in equa-
tions controlling for age and time since SCI. Finally,
when we controlled for catastrophizing, pain intensity was
no longer associated with pain interference and functioning,
suggesting that catastrophizing mediated associations
between pain intensity and functioning.
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Table 3.
Bivariate correlations among study variables, displayed according to veteran/nonveteran status.

Variable 1 3 4 5
1. Home Competency (CIQ) — — — — —
2. Social Integration (CIQ) 0.20%/0.221 — — — —
3. Productive Activity (CIQ) 0.15%/0.22" 0.447/0.29" — — —
4. Pain Interference (BPI) -0.05/-0.06 -0.421-0.30"  -0.26"/-0.27" — —
5. Pain Intensity Past Week (0-10 NRS)  —0.07/0.11 -0.207-0.19"  -0.16"-021"  o0.617/0.61" —
6. Catastrophizing ~0.05/0.10 -0.197/-0.14%*  -0.12"-013"  0.19%/0.37" 0.14%/0.27"
*p<0.01.
b <0.001.
9 <0.05.

BPI = Brief Pain Inventory, CIQ = Community Integration Questionnaire, NRS = numerical rating scale.

DISCUSSION

Most persons with SCI can expect to experience
some pain for years following injury, but little is known
about which persons with SCI are at greater risk for pain-
related disruptions in functioning. This study found little
evidence that veterans with SCI are at greater risk for
pain-related problems than nonveterans with SCI. Veter-
ans in this sample showed pain intensity scores in the
moderate range [33], comparable to scores reported by
nonveterans in this sample and to veterans with SCI in
other reports [34]. Lack of significant differences in pain
intensity between veterans and nonveterans was inconsis-
tent with our hypotheses but was consistent with findings
from the one prior study we are aware of that compared
veterans and nonveterans with SCI on pain intensity [14].

Veterans with SCI differed significantly from nonvet-
erans on functioning, reporting lower scores on measures
of social integration and productive activity. However, our
follow-up analyses suggested that these differences were
explained by differences in age between samples. The sin-
gle difference between veterans and nonveterans that
remained robust in models controlling for age was the
presence of higher levels of catastrophizing among veter-
ans with SCI than among nonveterans with SCI.

Catastrophizing was higher among veterans in this
sample, was associated with reduced functioning and
higher pain intensity, and appeared to mediate associa-
tions between pain intensity and functioning. These find-
ings replicate results of numerous other studies that have
demonstrated the importance of catastrophizing in pain
and pain-related dysfunction [20-21,35]. Catastrophizing
is conceptualized as a mediating factor between pain and
functioning in most biopsychosocial models of chronic

pain. For example, painful stimuli may activate “pain
schemas,” or memory patterns related to pain, that support
cognitive biases such as catastrophizing [21]. Biases in
cognitive-processing can involve enhanced memory for,
or attention toward, negatively valenced self- and illness-
related information [21]. In other words, the effect of cata-
strophizing may be to heighten the threat of pain while
highlighting inadequacies in personal coping resources,
with a resultant negative impact on functioning [21,35].
The present findings are consistent with prior research
among persons with SCI that supports the position that
catastrophizing mediates associations between pain and
functional outcomes [22].

We must discuss the unexpected finding that our sam-
ple of veterans was quite similar to the nonveterans in terms
of demographic variables, as well as other pain-related vari-
ables. With the exception of age, veterans and nonveterans
were similar on demographic factors, although we expected
the veterans and nonveterans to differ in terms of marital
status, ethnicity, employment, and education, based on
findings from large-scale epidemiological studies [9]. The
implication is that results of the present study may not gen-
eralize well to veterans with SCI as a group. For example,
our sample was nearly 90 percent Caucasian, whereas in
the general veteran population approximately 80 percent
are Caucasian [36]. Ethnicity is a particularly important
demographic factor to consider when one interprets results
of studies of SCI pain, because non-Caucasian persons with
SCI may tend to report higher pain intensity and greater
levels of pain interference [37].

On the other hand, the similarities found between vet-
erans and nonveterans in this study may not be a result of
sampling problems, but instead may reflect true character-
istics of these groups. Martz and colleagues also found that
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veterans with SCI were similar to nonveterans with SCI in
terms of pain levels, and they used a sample that demo-
graphically well represented the veteran population [14].
In parallel research involving persons with amputations,
veterans were similar to nonveterans in pain characteristics
[38]. SCI and other physical disabilities may serve to level
veteran and nonveteran groups on factors where differ-
ences are typically found. In other words, the impact of
SCI may outweigh the influence of other factors that typi-
cally account for differences between veteran and nonvet-
eran groups. Also, important differences may exist in
healthcare services received between these two groups,
which could account for similarities in pain characteristics
where dissimilarities were expected. Specifically, veterans
with SCI receive monthly disability compensation, with
additional compensation available to those veterans with
greater levels of disability [8]. Compared with nonveterans
with SCI, veterans with SCI may have greater access to
multidisciplinary care and comprehensive psychosocial
and healthcare services [8]. Finally, the lack of large differ-
ences between veterans and nonveterans in this study and
past research may relate to veterans tending to be older
than other patient groups; age may actually represent a
protective factor in risk for pain-related problems. In per-
sons with amputation [39] and other persons with chronic
pain [40], pain appears to show a weaker association with
disability than among younger patients. In other words,
while older adults do experience increased incidence of
pain, pain-related suffering and disability may attenuate as
a function of the aging experience (cf. Molton et al. [39]).

Additional limitations to the study should be noted.
Conditions under which the mailed self-report surveys
were completed are unknown and could have influenced
responses. Additionally, survey response rates may have
been affected by the fact that many persons with SCI are
unable to write; this point is particularly important to this
study given the low numbers of persons with high-level
injuries who responded. Administration of self-report
questionnaires in controlled settings might be preferable
to ensure data integrity and possibly to improve response
rates. Also, as in a prior study of veterans with SCI, sur-
veys might be administered by telephone [41]. This study
was also limited by the low number of respondents with
higher-level cervical injuries. Veterans were less likely to
respond to the survey questionnaire, again raising ques-
tions about how well these results might generalize to the
veteran population as a whole.

CONCLUSIONS

Findings from this study confirm prior reports that
pain among veterans with SCI, while at clinically signifi-
cant levels, may not be greater than pain found among
nonveterans. Furthermore, results suggest that pain-
related catastrophizing may be a particular concern in
this group. Future research might examine these models
with prospective and experimental designs, allowing for
more careful examinations of causality. In clinical set-
tings, researchers may find it important to assess and
manage catastrophizing as a factor important to the expe-
rience of pain, especially the impact of pain on function-
ing. Cognitive behavioral strategies are known to be
effective in the management of pain-related catastrophiz-
ing in numerous populations with chronic illness [42].
Catastrophizing may be one factor of relevance in pain-
treatment-matching paradigms that have been proposed
for patients with SCI [42].
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