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Abstract
Background/Objective: To examine diabetes prevalence, care, complications, and characteristics of
veterans with a spinal cord injury or disorder (SCI/D).

Methods: A national survey of veterans with an SCI/D was conducted using Behavioral Risk Factor
Surveillance System (BRFSS) survey questions. Data were compared with national Centers for Disease
Control and Prevention BRFSS data for veteran and nonveteran general populations.

Results: Overall prevalence of diabetes in individuals with an SCI/D was 20% (3 times higher than in the
general population). Veterans with an SCI/D and veterans, in general, had a higher prevalence of diabetes
across all age groups; however, those with an SCI/D who were 45 to 59 years of age had a higher prevalence
than other veterans. One fourth of the persons with an SCI/D and diabetes reported that diabetes affected
their eyes or that they had retinopathy (25%), and 41% had foot sores that took more than 4 weeks to heal.
More veterans, both with (63%) and without an SCI/D (60%), took a class on how to manage their diabetes
than the general population (50%). Veterans with an SCI/D and diabetes were more likely to report other
chronic conditions and poorer quality of life than those without diabetes.

Conclusions: Diabetes prevalence is greater among veterans with an SCI/D compared with the civilian
population, but is similar to that of other veterans, although it may occur at a younger age in those with an
SCI/D. Veterans with an SCI/D and diabetes reported more comorbidities, more slow-healing foot sores, and
poorer quality of life than those without diabetes. Efforts to prevent diabetes and to provide early
intervention in persons with SCI/D are needed.
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INTRODUCTION
Diabetes mellitus is a significant chronic illness in the
United States. The prevalence of diabetes in the United
States for persons of all ages was greater than 6% in
2002, with the prevalence increasing with age (1).
Estimated prevalence of diabetes in the general veteran
population was 20% in 2000 (2). Diabetes mellitus was
the third most common diagnosis for veterans in the
Veterans Affairs (VA) health care system in 2002 (3).
Diabetes is also a significant problem in persons with
spinal cord injury or disorder (SCI/D), a lifelong condition
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affecting from 250,000 to 400,000 individuals in the
United States (4). Studies have reported rates of diabetes
from 13% to 22% in persons with an SCI/D (5,6).

Many disorders that are related to age in the general
population, such as carbohydrate intolerance, insulin
resistance, lipid abnormalities, and heart disease, are
thought to occur prematurely (7) and at a higher
prevalence in persons with SCI/D (8). These disorders
are likely to be related to metabolic changes, changes in
body composition that result from paralysis, obesity, loss
of lean tissue from denervation, and greater adiposity
above and below the level of neurologic injury (8).
People with diabetes, together with their health care
providers, can make efforts to reduce morbidity and
mortality by maintaining near-normal glucose levels;
optimizing the management of risk factors such as
hypertension, high cholesterol, and obesity; and di-
agnosing early and managing complications from di-
abetes. However, literature has indicated that veterans
with diabetes have limited knowledge about diabetes
and diabetes care (9).

There is limited population-based information on
people with an SCI/D and diabetes. National data sources
such as the Behavioral Risk Factor Surveillance System
(BRFSS) do not differentiate the data to the specificity of
SCI/D diagnosis. Therefore, the aim of this research was
to capture comparable data on diabetes for a population
of veterans with an SCI/D. Using these data, the
objectives of this article were (a) to assess the prevalence
of self-reported diabetes and diabetes-related care and
complications in veterans with an SCI/D and to make
comparisons with both the general veteran population
and the general population, and (b) among veterans with
an SCI/D, to compare demographic, injury, and behav-
ioral characteristics and clinical conditions in those with
and without diabetes.

METHODS
Design
An anonymous cross-sectional survey was conducted in
October 2003 with a national population of 18,372
individuals with spinal cord dysfunction (SCI/D and
multiple sclerosis [MS]). The 2003 BRFSS survey data,
available from the Centers for Disease Control and
Prevention (CDC), were downloaded for comparison of
the SCI/D cohort with the general veteran population
and with the general population. The study was
approved by the Institutional Review Board at Edward
Hines Jr. VA Hospital.

Participants
The survey was distributed to Paralyzed Veterans of
America (PVA) members, which included veterans with
spinal cord dysfunction who use VA health care services
and those who do not use VA for health care. Individuals
with MS were excluded for the purpose of this study
because they may have unique characteristics related to

their MS that are beyond the scope of this study. Because
this paper focused on veterans who received care in the
VA health care system, veterans who used non-VA care
only were excluded. General veteran and general
population participants included survey respondents
from the 2003 BRFSS survey conducted by the CDC.

Instruments
The BRFSS survey is a standardized instrument that has
been extensively used by the CDC. It is used to monitor
relevant basic health and risk behaviors within the US
general population (10). CDC BRFSS questions were
incorporated into a survey developed for use in a national
population of veterans with an SCI/D. Questions from the
2002/2003 CDC BRFSS questionnaires (11) were used to
design the 72-item Spinal Cord Dysfunction Health Care
Questionnaire (SCD-HCQ). To keep the SCD-HCQ short
(at the request of PVA), only select BRFSS sections were
used, and a few additional questions were added to gain
an understanding of spinal cord injury–specific character-
istics (eg, level and duration of injury, age when injured).

CDC Database
In addition to the SCD-HCQ developed specifically for
use in the SCI/D population, the national 2003 CDC
population-based BRFSS survey data (12) were down-
loaded, weighted to account for differences in the
probability of selection among geographic regions, and
analyzed for comparisons to veteran and general (non-
veteran) populations. CDC BRFSS data are directly
weighted for the probability of selection of a telephone
number, the number of adults and the number of
telephones in a household. Additional information on
weighting, including the weighting formula, can be
found in the CDC BRFSS codebook (13). (The SCD-HCQ
was nationally distributed by mail, so observations were
not weighted.)

Variable Definitions
Diabetes. Diabetes status was derived from answering yes
to the following question: ‘‘Have you ever been told by
a doctor that you have diabetes?’’ This item was asked on
both the 2003 CDC BRFSS and the SCD-HCQ. Possible
responses included yes; yes, during pregnancy only; or
no. Respondents who indicated that they had gestational
diabetes only (n¼8) were not included in the analysis for
this study.

Veteran. Veteran status was determined from the
CDC 2003 BRFSS data by answering yes to ever having
served on active duty in the US Armed Forces and being
either retired or discharged from military service. All
individuals who received the SCD-HCQ were veterans.

VA Health Care User. VA health care users included
individuals who indicated having received all or some of
their health care from VA facilities in the past 12 months.
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Analysis
CDC population-based BRFSS data for 2003 (12) were
downloaded and used to compare diabetes prevalence
by age category among the general population, general
veteran population, and the SCI/D veteran population.
Trends in diabetes prevalence were examined for each
group using Cochran-Armitage trend tests.

Frequencies of diabetes-related practices and com-
plications were calculated for individuals with diabetes
and an SCI/D, and v2 tests were used to make
comparisons with individuals who reported having
diabetes in the general veteran and the general
population.

Among the SCI/D population, v2 or t tests, where
appropriate, were used to assess differences between
individual demographic, injury, and behavioral character-
istics among persons with and without diabetes. Odds
ratios were calculated to examine differences in presence
of clinical conditions and quality of life indicators among
persons with and without diabetes. Separate logistic
regression models adjusted for age, race, marital status,
duration of injury, employment status, and education
level were used to generate odds ratios and 95%
confidence intervals for each clinical condition. To
determine statistical significance, an a level of 0.01 was
used. Statistical analyses were performed using SAS 9.1
(SAS Institute Inc, Cary, NC) and Stata Version 9 software
(Stata Corporation, College Station, TX).

RESULTS
Among the 18,372 eligible veterans with spinal cord
dysfunction to whom the survey was distributed, 5,690
responded (response rate ¼ 31%). Of the 5,690
respondents, 1,437 were excluded because they had
MS, and an additional 516 were excluded because they
only received their care at non-VA facilities. Therefore, the
population of veterans with an SCI/D who received some
or all of their care at the VA during the prior 12 months
included in this study was 3,737. A total of 228,083
individuals were identified in the CDC database, of which
6,433 comprised the general veteran group and 221,650
comprised the general population group.

A separate analysis was conducted to assess whether
the PVA survey respondents were representative of the
larger population of veterans with an SCI/D. This was
accomplished by using VA administrative databases to
capture demographic and injury data for individuals with
an SCI/D who had used the VA health care system in
2003. The VA data revealed comparable characteristics of
veterans with an SCI/D: 98% male (vs 97% of survey
respondents), mean age of 58 years (vs 60 years for
survey respondents); 56% had a paraplegic level injury (vs
52%); mean age at injury of 36 years (vs 36 years), and
mean duration of injury of 21 years (vs 24 years). The
most notable differences were in race and marital status:
70% of veterans with an SCI/D seen at VA facilities were

white (vs 81% of survey respondents), and 46% were
married (vs 57% of survey respondents).

Comparison of Veterans With an SCI/D, General
Veterans, and the General Population
Figure 1 presents a comparison of diabetes prevalence by
age groups for veterans with an SCI/D, the general
veteran population, and the general population. The
overall prevalence of self-reported diabetes in veterans
with an SCI/D was 20%; nearly 3 times higher than the
general population prevalence of 6.7% (P , 0.0001), but
similar to that of other veterans (21%). In all 3 groups, the
prevalence of diabetes increased with increasing age
(Cochrane Armitage trend tests, P , 0.0001). Veterans,
both with and without an SCI/D, had a higher prevalence
of diabetes across all age groups. The general veteran
group had a higher diabetes prevalence than veterans
with an SCI/D in the 40 to 44 and 60 to 64-year age
groups. Veterans with an SCI/D who were 45 to 49, 50 to
54, 55 to 59, and 65 to 69 years of age tended to be
more likely to report diabetes than the general
population.

Table 1 presents a comparison of diabetes care
management among the SCI/D veteran population,
general veteran population, and the general population.
Demographic characteristics of the 3 groups follow
(detailed SCI/D characteristics are described in the next
section). All groups were comprised of greater than 70%
whites, and both veteran groups were comprised of more
men than the general population. The general popula-
tion was more likely to be employed (32%) than either
veterans, in general, or veterans with an SCI/D (14% and
4%, respectively). However, veterans with an SCI/D were
the most likely to have completed high school or beyond
(89%) than either general veterans (86%) or the general
population (77%) and more likely to be married (66%)
than the general population (56%), but not other
veterans (70%). The general population was younger
(mean age¼ 57 years) than both veterans in general (66
years) and veterans with an SCI/D (64 years).

Among veterans with an SCI/D, the mean duration of
diabetes was 12 years (Table 1); there were no significant
differences by group. A greater number of veterans with
an SCI/D had diabetes for more than 25 years than the
general population (P , 0.01). Nearly three quarters
(73%) were diagnosed with diabetes after their spinal
injury. Most respondents with an SCI/D and diabetes
reported currently taking an oral agent (63%); however,
this was less than oral agent use in general veterans (70%;
P , 0.01). Twenty-six percent of persons with an SCI/D
were currently using insulin, and 11% were using both
insulin and an oral agent; this was similar to the general
veteran and general populations. One quarter (25%) of
persons with an SCI/D and diabetes reported being told
by a doctor that diabetes has affected their eyes or that
that they had retinopathy; this was not significantly
different from the other two groups. Many more
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individuals with an SCI/D reported the occurrence of foot

sores or irritations that took more than 4 weeks to heal

(41%) compared with the general veteran group (18%, P

, 0.01) and the general population (13%, P , 0.01).

Higher percentages of veterans, both with (63%) and

without an SCI/D (60%), than the general population

(50%, P , 0.01) had taken a course or class on how to

manage their diabetes. During the past year, the mean

number of times that a veteran with an SCI/D saw

a doctor, nurse, or other health professional for their

diabetes was 5.5 times, whereas the general veteran

population and the general population reported similar

Figure 1. Diabetes prevalence (%) by age group. Comparison of veterans with SCI/D, general veterans, and the

general population.

Table 1. Diabetes-related Practices and Complications: Comparison of Veterans With SCI/D, General Veterans, and the
General Population (With Diabetes)

Veterans With
an SCI/D*
(n ¼ 741)

General Veteran
Population�
(n ¼ 1,342)

General
Population�

(n ¼ 16,676)

Duration of diabetes . 25 years (%) 13.55 10.94 9.75z
Mean duration of diabetes (years) 12.47 10.72 9.68
Currently taking insulin (%) 26.03 28.51 25.90
Currently taking oral agent (%) 62.97 69.54z 66.35
Currently taking both insulin and oral agent (%) 11.25 12.82 11.17
Foot sores that took .4 weeks to heal (%) 41.37 17.85z 13.12z
Diabetes affected eyes/retinopathy (%) 25.31 24.24 22.27
Taken course/class for diabetes management (%) 63.04 60.16 49.84z
Mean number of visits to health professional in

past 12 months for diabetes care (visits) 5.48 4.55 4.61

* Spinal Cord Dysfunction Health Care Questionnaire 2003 data.
� CDC BRFSS 2003 survey data.
z Significant at P � 0.01; comparison with veterans with an SCI/D and diabetes.
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visits (4.6 for both), but these differences were not
statistically different.

Comparison of Veterans With an SCI/D With and
Without Diabetes
Demographic, injury, and health behavior characteristics
of veterans with an SCI/D by diabetes status are listed in
Table 2. Veterans with SCI/D and diabetes differed from
those who reported that a doctor never told them that
they had diabetes. Individuals with an SCI/D who had
diabetes were more likely to be nonwhite (P , 0.0001),
unemployed (P , 0.0001), married (P , 0.0001), older
(P , 0.0001), and less educated (P ¼ 0.008) than those
without diabetes. There were no differences in the mean
duration of injury between those with and without
diabetes. Individuals with an SCI/D and diabetes were
significantly more likely to have a paraplegic-level injury
(P ¼ 0.01) and tended to have been injured at an older
age (P , 0.0001). Persons with diabetes and SCI/D were
marginally more likely to have ever smoked cigarettes
(marginal at 0.01 level, P ¼ 0.017). However, persons
without diabetes were significantly more likely to be
current smokers (P ¼ 0.003) and were more likely to be
binge drinkers than veterans with an SCI/D who reported
having diabetes.

Odds ratios and 95% confidence intervals for clinical
conditions among persons with an SCI/D and diabetes
are presented in Table 3. Veterans with an SCI/D were

more likely to report other clinical conditions if they had
diabetes (independent of age, race, marital status,
duration of injury, employment status, and level of
education). Specifically, veterans with SCI/D and diabetes
were nearly 3 times more likely to report coronary heart
disease (P , 0.0001) and/or myocardial infarction (P ,

0.001), 2.5 times more likely to report high blood
pressure (P , 0.0001) and/or high cholesterol (P ,

0.001), and 2 times more likely to report having had
a stroke (P , 0.0001) than veterans with an SCI/D
without diabetes. Asthma (P , 0.0001), hepatitis C (P ,

0.0001), pressure ulcers (P , 0.0001), and tooth decay (P
, 0.0001) were also more common in individuals with an
SCI/D and diabetes. Sadness/depression, pain interfering
with daily activities, and lack of and/or interrupted rest/
sleep were also significantly more likely to be reported by
veterans with an SCI/D and diabetes than by those
without diabetes.

DISCUSSION
The study findings show that there is a greater prevalence
of self-reported diabetes among veterans with an SCI/D
compared with the overall civilian population, but that
overall diabetes prevalence is similar to that of other
veterans. However, for those 45 to 59 years of age,
diabetes prevalence was highest in veterans with an SCI/
D followed by general veterans and then the general
population. This may lend some support to theories that

Table 2. Demographic, Injury, and Health Behavior Characteristics in Veterans With SCI/D by Diabetes Status

With
Diabetes

(n ¼ 741)

Without
Diabetes

(n ¼ 2,967) P Value

Demographic
Nonwhite (%) (3,661) 23.43 17.29 0.000z
Male (%) (3,706) 98.24 96.76 0.033
Employed (%) (3,670) 3.97 9.52 0.000z
Married (%) (3,681) 66.12 54.82 0.000z
Less than a high school graduate (%) (3,688) 10.87 7.83 0.008z
Mean age (years) (3,660) 64.06 59.24 0.000z

Injury
Mean duration of injury (years) (3,567) 23.85 23.75 0.879
Level of injury (paraplegia vs tetraplegia) (%) (2,970) 67.27 61.56 0.012z
Age at injury (mean years) (3,544) 39.97 35.42 0.000z

Behavioral
Ever smoked (3,673) 73.30 68.76 0.017
Current smoker (3,652) 16.23 21.26 0.003z
Chronic drinker* (3,650) 2.19 3.90 0.026
Binge drinker� (3,646) 6.16 10.39 0.001z

* All respondents 18 and older: men who report an average of 2 or more alcoholic drinks per day and women who report an average
of 1 or more alcoholic drinks per day.
� Respondents 18 years and older who report having 5 or more drinks on an occasion, 1 or more times in the past month.
z Significant at P � 0.01.
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suggest that there is an earlier onset of diabetes in
persons with an SCI/D (7).

Overall, these numbers likely underrepresent the
prevalence of diabetes in the SCI/D population; diabetes
may be difficult to diagnose in persons with an SCI/D
because symptoms are often masked. For example,
myocardial ischemia may be silent because of the
destruction of sensory pathways, and peripheral neurop-
athy may be difficult to distinguish from the effects of the
cord lesion (14). Likewise, individuals with an SCI/D may
not be aware of symptoms heralding diabetes because of
the overlapping symptoms associated with their SCI/D.
Additionally, the large number of comorbidities associat-
ed with having an SCI/D may preclude routine surveil-
lance for diabetes in this vulnerable population.

Among those with diabetes, the most noteworthy
difference between individuals with diabetes in the SCI/
D, general veteran, and general population groups is the
extremely high percentage of foot sores that took longer
than 4 weeks to heal reported by those with an SCI/D.
This is not surprising when coupled with the neurogenic
hypotension and venous stasis, often associated with
spinal cord injury, which may result in diminished
peripheral perfusion and subsequently reduced healing
rates (15). Because pressure sores on the foot and heel
are relatively common in individuals with an SCI/D, eg,
Yarkony and Heinemann (16) found that, among persons
with spinal cord injury, 15.9% of pressure sores were
located on the heel and 4.5% on the foot, it is possible
that the high occurrence of foot sores was associated with
the spinal injury rather than the diabetes. Additionally, it
is possible that foot sores may be underreported in

persons with an SCI/D who may be less able to detect
foot ulcers caused by paralysis. Regardless, it is known
that comprehensive foot care can reduce limb-threaten-
ing complications and amputation rates (17,18). In
addition to diabetes, reasons for increasing rates of
dysvascular amputations include inadequately controlled
hypertension and high cholesterol (19); as these findings
indicate, persons with an SCI/D are at increased risk for
both of these factors. Therefore, attention to foot care in
persons with an SCI/D and diabetes is important to
reduce further disability. Additional research is needed to
identify challenges that may exist in foot care for
individuals with both an SCI/D and diabetes.

The Healthy People 2010 objective of providing
diabetes education to at least 60% of persons with
diabetes has been met among veteran users of the VA
health care system (20). Findings from this study suggest
that receipt of diabetes education was reported by 50%
of those with diabetes in the general population (12),
60% of veterans in general, and 63% of veterans with an
SCI/D. It is worth mentioning that many veterans receive
their health care both within and outside the VA, so some
of their diabetes care may have been received outside of
the VA. Reiber et al (21) found that, among male veterans
with diabetes who used VA services, 65% received
diabetes education; this was significantly higher than
the 47% of those who did not use the VA. Therefore,
although diabetes services could have been received
anywhere, it is likely that the VA is highly conducive to
the receipt of this service. Regardless of where education
is received, literature suggests that an informed and
motivated patient is necessary in managing diabetes and

Table 3. Risk for Clinical Conditions and Quality of Life Indicators Based on Having Diabetes in Persons With SCI/D

Percent in
SCI/D

Odds
Ratio* (95% CI) SE P Value

Conditions
Coronary heart disease (n ¼ 3,177) 12% 2.8 (2.2–3.6) 0.3 0.000
Myocardial infarction (n ¼ 3,230) 14% 2.7 (2.1–3.4) 0.3 0.000
High blood pressure (n ¼ 3,438) 49% 2.5 (2.1–3.0) 0.2 0.000
High cholesterol (n ¼ 3,415) 48% 2.5 (2.1–3.0) 0.2 0.000
Stroke (n ¼ 3,170) 8% 2.3 (1.7–3.0) 0.3 0.000
Asthma (n ¼ 3,441) 10% 1.9 (1.4–2.4) 0.2 0.000
Hepatitis C (n ¼ 3,119) 7% 1.7 (1.2–2.4) 0.3 0.000
Having at least one pressure sore in the past year (n ¼ 3,379) 32% 1.7 (1.4–2.0) 0.2 0.000
Tooth decay/gum disease (.6 tooth lost) (n ¼ 3,419) 35% 1.5 (1.3–1.8) 0.1 0.000

Quality of life indicators
Felt sad, blue, or depressed at least 1 day in the past 30 days

(n ¼ 3,288)
58% 1.6 (1.3–1.9) 0.2 0.000

Having pain make usual activities hard to do at least 1 day in
past 30 days (n ¼ 2,848)

65% 1.5 (1.2–1.8) 0.2 0.000

Not enough rest/sleep at least 1 day in the past 30 days
(n ¼ 3,274)

68% 1.5 (1.2–1.8) 0.1 0.000

* Adjusted for age, race, marital status, duration of injury, employment status, and education level.
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reducing the risk of complications (22), and it seems that
veterans with diabetes may be better equipped for
diabetes management than persons with diabetes in
the general population.

Among those with an SCI/D, these study findings
indicate that veterans with paraplegia were more likely to
report diabetes than those with tetraplegia. In contrast,
Bauman et al (23) found that subjects with tetraplegia
were more frequently diagnosed with carbohydrate
tolerance disorders than were those with paraplegia.
Higher prevalence of diabetes associated with tetraplegia
and presumably greater mobility limitation makes in-
tuitive sense on consideration of the pathophysiology of
diabetes and its relation to body composition and
exercise. The higher prevalence of diabetes in persons
with paraplegia in this study was unexpected and may be
a factor of the severity of injury (eg, completeness),
which was not obtainable from the current data sources.
According to the recent study findings of one of the
authors (24), it is also possible that risk factors for
diabetes such as high blood pressure and obesity are
more highly associated with paraplegia (vs tetraplegia),
which could explain the higher prevalence of diabetes in
persons with paraplegia in this study. It may also be
related to physiologic changes that occur in tetraplegia
but not paraplegia; therefore, symptoms are not readily
apparent. For example, many people with tetraplegia
have a blunted hunger sensation and may not manifest
with diabetic symptoms of extreme hunger. Finally, it is
possible that the use of fasting plasma glucose (FPG) and
hemoglobin (Hb)

A1c
are less sensitive in persons with

tetraplegia, resulting in underdiagnosis of diabetes in the
tetraplegia population. The use of FPG and Hb

A1c
are less

sensitive than oral glucose tolerance tests in detecting
lower levels of hyperglycemia (25). Data about the use of
diagnostic tests after SCI/D are extremely limited.

In persons with an SCI/D, use of substances such as
alcohol and cigarettes has been linked to increased
general medical problems (26–28). The findings from
this study indicated that veterans with an SCI/D and
diabetes were less likely to be current smokers and binge
drinkers than those without diabetes.

The American Diabetes Association recommends that
if individuals choose to consume alcohol, daily intake
should be limited to 1 drink for women and 2 drinks for
men (29). The lower percentage of individuals with an
SCI/D and diabetes who reported binge drinking
suggests compliance with these recommendations. This
could be attributable to being well informed and
knowledgeable about alcohol consumption guidelines
for persons with diabetes, because of the high percent-
age of individuals with an SCI/D and diabetes that
reported having been exposed to diabetes management
classes. Given the relatively high average number of visits
to health professionals in the prior year for diabetes care
or consultation among persons with an SCI/D (mean ¼
5.5 visits), it is also possible that the lower percentage of

binge drinkers may be the result of being advised by
health professionals to limit alcohol intake because of
diabetes. Health professionals may advise this because
increased alcohol intake has been shown to cause
individuals to be less attentive to their health problems
and to interfere with self-care practices (30).

Individuals with an SCI/D are at risk for many
comorbid conditions (31), and those with diabetes are
at significantly greater risk, particularly for those
comorbidities associated with micro- and macrovascular
diseases (8). The results of this study show that, among
persons with an SCI/D, those with diabetes were more
likely than those without diabetes to report many clinical
maladies (including high blood pressure, high cholester-
ol, stroke, coronary heart disease, and myocardial
infarction). This in agreement with literature for individ-
uals with diabetes in the general population who are at
increased risk for micro- and macrovascular complica-
tions (eg, peripheral arterial disease, coronary heart
disease, and strokes) (14,32). Complications can often
result in irreversible clinical outcomes, including lower
extremity amputation and blindness (33), which lead to
functional limitations that are particularly important to
avoid in persons with an SCI/D.

Adding complexity, in persons with an SCI/D, many
comorbid conditions exist with, are risk factors for, and/
or are related to the presence of diabetes. Cause-and-
effect relationships are often unclear because the risk
factors for and symptoms of many conditions are similar
and related. For example, elevated blood pressures can
often be attributed to autonomic dysreflexia, which
potentially should be considered a separate risk factor
for metabolic syndrome in those with an SCI/D.
Nonetheless, individuals with an SCI/D and diabetes
together with their health care providers can take steps to
reduce the occurrence of diabetes complications by
controlling their blood glucose, blood pressure, and
blood lipid levels (1).

The study findings indicated that individuals with an
SCI/D and diabetes were at greater risk for poor quality of
life indicators than were those without diabetes. Individ-
uals with diabetes and SCI/D reported more days in
which they experienced debilitating pain, sadness/de-
pression, and lack of enough rest or sleep than did those
without diabetes. This is consistent with diabetes
literature, in general, which holds that health problems
associated with diabetes contribute to an impaired
quality of life and considerable disability among people
with diabetes (20). Thus, in defining guidelines for health
care management in persons with an SCI/D, the impact
of diabetes in combination with their SCI on overall
health, mobility, and quality of life must be carefully
considered.

CONCLUSION
In summary, research has shown that lifestyle changes
can prevent or delay the onset of diabetes among high-
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risk adults. Because of the high prevalence of diabetes in
persons with an SCI/D, ways of preventing or delaying
the onset of diabetes need to be further explored.
Because of increased risk factors for diabetes, cardiovas-
cular, and cerebrovascular events in individuals with an
SCI/D, modifiable risk factors, such as obesity, inactivity,
blood pressure, and dietary factors, should be addressed.
To reduce mortality and morbidity associated with these
risk factors, periodic screening for carbohydrate and lipid
abnormalities is recommended, with suitable therapeutic
interventions when necessary (8). It is unclear what
additional challenges are faced by individuals with both
an SCI/D and diabetes. However, when persons with SCI/
D have diabetes, it is vital for both the patients and the
health care provider to make every effort to manage and
control diabetes and its related complications.

The diabetes prevalence question was framed ‘‘have
you ever been told by a doctor that you have diabetes’’; it
is possible that some individuals were told that they had
diabetes in the past but do not currently have diabetes.
Self-reported diagnosis of diabetes may have been
affected by the overall sensitivity and specificity of the
diagnostic tests used by practitioners. Duckworth et al
(25) and Bauman et al (23) found a much higher
prevalence of diabetes when using the oral glucose
tolerance test. Therefore, diabetes may be underdiag-
nosed in the SCI/D population, because FPG and Hb

A1c

are more routinely used by practitioners than the oral
glucose tolerance test. Data on obesity (body mass
index), nutrition, and physical activity were not available
for a comprehensive examination of diabetes related
factors in the SCI/D population. SCI/D data were
collected by a mail survey as opposed to the telephone,
as used most often for the CDC-conducted BRFSS survey;
therefore, response biases may have occurred. Differ-
ences may exist in responses that were asked in self-
administered mail format vs interview format (34);
however, it was not possible to address potential mode
effects for this study.

The general veteran and general populations that
were identified using CDC’s secondary BRFSS data may
have included individuals with SCI because this level of
data was not available for exclusion. However, it is
unlikely that this would skew the findings, given that,
from fiscal year 1998 to fiscal year 2003, the overall
number of veterans with an SCI/D to veterans overall
(seen at a VA) was 0.32% (S.L.L.V. and S.M., unpublished
data, March, 2005) and that the prevalence of SCI in the
general population is 0.0009% [using 2005 estimates for
the number of people in the United States with SCI of
250,000 (35) divided by US population in 2005 of
285,981,000 (36)].These data are based on self-reported
information and are subject to recall bias. Finally, the low
response rate might have influenced the results. None-
theless, the findings represent the largest sample of
veterans with an SCI/D to have completed this behavioral
risk assessment to date.
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