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Abstract

Background: Diagnosing and managing obesity in individuals with spinal cord injury (SCI) remain
challenging.

Methods: Literature on the epidemiology, impact, and management of obesity in individuals with SCI was
reviewed.

Findings: Although nearly 66% of individuals with SCI are either overweight or obese, little guidance is
available to measure and monitor obesity in the clinical setting. The use of anthropometric indices and
specific cut points available for able-bodied persons is limited by the body composition changes that follow
SCI. Indices of upper body obesity warrant examination in SCI because they provide an index of central
obesity, which is more closely linked to some obesity-related conditions than is overall obesity. Investigations
into the sequelae of excess body fat and its distribution are also needed in SCI because past research in this
area has been inconclusive. Although limited, evidence regarding obesity interventions in SCI may be
promising.

Conclusions: The best anthropometric tool to define obesity in the clinical setting remains unknown. SCI-
specific assessment tools and a better understanding of the sequelae of excess body weight will lead to
better targeting of prevention and treatment efforts. More research is needed on the individual components
of a weight management program unique to SCI. Until then, providers are urged to use a team approach
and draw on existing resources and applicable research in able-bodied individuals to facilitate weight

management in individuals with SCI.
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INTRODUCTION

Obesity (defined as an excess accumulation of body fat) is
a complex multifactorial condition that has reached
epidemic proportions (1-5). In epidemiological studies,
obesity is usually defined using body mass index (BMI), a
surrogate measure for body fat selected due to its high
correlation (r = 0.7-0.9) with fat mass (1). Body mass
index is estimated by dividing an individual’s weight (in
kg) by his or her height (in m?) (1). Individuals with BMI
values from 25 kg/m? to 29.9 kg/m? are considered
overweight, and those with BMI values of 30 kg/m? or
higher are categorized as obese. According to National
Health and Nutrition Examination Survey data, the rates
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of overweight and obesity have continued to increase in
the US since the late 1970s (2-4). During 1976 to 1980,
46% of US adults were overweight or obese. In 2003-04,
nearly 66% of adults were considered either overweight
or obese, which reflects an absolute prevalence increase
of 20% in just the last 25 years (3).

Accumulation of excess body fat is associated with a
wide range of diseases and metabolic abnormalities that
affect many organ systems in the body (6). The adverse
health consequences of obesity can be attributed to
either the increased mass of fat or the increased release of
pathogenic products from enlarged fat cells (6). A
progressive increase in the prevalence of obesity-related
comorbidities has been observed with increasing severity
of overweight and obesity in the general population (7).
It is well known that obesity is associated with increased
risk of conditions, such as cardiovascular disease (CVD),
hypertension, type 2 diabetes mellitus, dyslipidemia
(decreased high-density lipoprotein cholesterol, high
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triglycerides, and increased small, low-density lipoprotein
cholesterol), certain forms of cancers, sleep apnea,
osteoarthritis, gallstones, and higher risk of mortality
(6-12). The disproportionate accumulation of body fat
on the torso (measured by waist-hip ratio, waist
circumference [WaC], or truncal skinfold thickness) is
referred to as a central obesity pattern. Central obesity is
a stronger risk factor for metabolic complications, such as
dyslipidemia, hypertension, glucose intolerance, and
hyperinsulinemia, than measures of overall body fatness,
such as BMI (13-15). Body fat is located both under the
skin (subcutaneous fat) and inside the abdomen (intra-
abdominal or visceral fat) (16). Visceral fat appears to
have more adverse metabolic effects than subcutaneous
fat, which seems to explain why the central obesity
pattern is more strongly associated with metabolic
disorders than obesity in general (16). In addition to
medical conditions, obesity has been shown to have
profound negative effects on quality of life, self-esteem,
body image, and satisfaction with life (17-20).

OBESITY IN SCI
The obesity epidemic affects nearly every subgroup of the
population, including individuals with disabling health
conditions. Results from the National Health Interview
Survey showed that obesity was more prevalent among
individuals with disabilities than among the general
population (21). Individuals with SCI live with their
disabling conditions for an average of more than 40 years
after injury; therefore, they are prone to the same chronic
conditions that affect able-bodied individuals with
advancing age (22). The changes in body composition
that follow SCI (reduction in muscle and bone mass),
resultant changes in metabolic rate, and mobility
limitation may contribute to the development of weight
gain. Although there are scant data on the rate of weight
gain, available data come from one study of 13
overweight and obese individuals with SCI participating
in a weight-loss intervention program, who gained
weight at the rate of 2.0 kg/year after injury (23).
Prevalence estimates of overweight and obesity in
SCI vary among studies (40-66%) and are similar in
magnitude to able-bodied individuals (24-28). A retro-
spective chart review showed that nearly 66% of veterans
with SCI were either overweight or obese and 30% fell in
the obese category (24). Similarly, in a sample of urban
community dwelling men with paraplegia, nearly 57%
fell in the overweight category and 20% in the obese
category (25). The largest study to date (N = 7,959),
which used information obtained from Veterans Affairs
(VA) databases, reported that nearly 33% of veterans with
SCl are overweight and an additional 20% are obese (28).
When the cutpoints were lowered to account for lower
muscle and bone mass in SCI, the prevalence of
overweight (23-27 kg/m?) was 37% and the prevalence
of obesity (>28 kg/m?) was 31%. These “best” estimates,
based on BMI, may be underestimates of the true

362

prevalence rates. The use of BMlI-based obesity defini-
tions developed for able-bodied individuals does not
account for the lower muscle and bone mass and higher
percentage body fat that accompanies SCI (29). Further-
more, BMI is based on measured heights and weights,
and using a combination of self-reported and measured
heights and weights, as was done in these studies, may
result in misclassification and underestimation of the true
prevalence of obesity (30,31).

In a study of 7,959 veterans with SCI (98% male)
aged 50 to 64 years treated at a VA medical center
(VAMC) during fiscal year 2001, obesity was more
common in those with paraplegia than with tetraplegia
(28). In the same study, whites were at a higher risk for
being overweight than were African Americans. In a
separate study of 387 veterans (98% male) with SCI from
a single VA facility, prevalence of overweight and obesity
was lower in those less than 39 years of age compared
with individuals aged 40 years or more; however, there
were only 33 study subjects in the younger age group
(24). Additionally, there was a suggestion of a trend
toward increasing obesity prevalence from ASIA class A to
C in individuals with paraplegia. The trend across ASIA
class was, however, not as clear in individuals with
tetraplegia. Although data on average BMI across
duration of injury categories were presented in this
paper, statistical comparisons were not performed (24).

One of the most striking findings from epidemiolog-
ical data was a higher prevalence of obesity in individuals
with paraplegia compared with those with tetraplegia
(24,28). Although the reasons for this observation are not
fully understood, one possible explanation for this, as
pointed out by Gupta and others, is that individuals with
paraplegia can more readily feed themselves and, thus,
may eat more than individuals with tetraplegia, who may
only be able to eat with the assistance of a caregiver (24).
Another possible explanation for these results is that BMI
measures total body weight (which includes lean mass
and fat mass) adjusted for height. Lean body tissues
(muscle and bone) have higher density (greater weight
per volume) than fat tissue. It is possible that individuals
with paraplegia may have a higher percent lean mass
than individuals with tetraplegia have. Thus, BMI may
underestimate obesity (defined as percent body fat) to a
greater extent in individuals with tetraplegia than in
paraplegia. It also remains unclear whether these results
may be generalized to nonveterans. Further study using
better measurements of body fat is needed to clarify risk
factors for obesity in the SCI population.

Medical Consequences

The increasing prevalence of obesity, which results in
negative health effects and can exacerbate existing
health conditions (32), is of particular concern in a
vulnerable population, such as those with SCI, in which
individuals already present with multiple comorbidities.
Case study reports suggest that compared with other
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individuals with similar levels of injury, obese individuals
with SCI have more difficulties with transfers, have poorer
functional outcomes, and require special equipment and
additional staff time for transfers and personal care (33).
Obesity in SCI has also been implicated in carpel tunnel
syndrome, pulmonary embolism, and obstructive sleep
apnea (34-39). In people with SCI, obesity is commonly
cited as one of the major risk factors for the higher
prevalence of CVD in this population (40). Studies in SCI
have shown relationships between total and/or regional
measures of adiposity and CVD risk factors, such as
abnormalities in carbohydrate metabolism and serum
lipid levels and hypertension (41-47). For example, BMI
or upper body obesity is positively correlated with serum
triglycerides, insulin, glucose, and C-reactive protein
levels (41-47). Recently, using a combination of self-
reported and measured heights and weights to deter-
mine BMI and a blood pressure level of <120/80 mmHg
as the reference, Weaver and colleagues showed that
borderline and high blood pressure levels were positively
related to being overweight or obese in veterans with SCI
(28). However, data on smoking, a variable related to
both BMI and blood pressure, were lacking in this study.
Findings from these studies on obesity and health
outcomes must be interpreted cautiously, keeping in
mind that cross-sectional associations do not prove
causality.

Data on the health effects of obesity have not yielded
consistent results in individuals with SCI. For example,
the link between obesity and CVD risk factors and sleep
apnea has been variable (48-51). Akin to the general
population, obesity may be a leading risk factor for sleep
apnea in individuals with paraplegia, but it may not be
strongest or the most common risk factor in individuals
with tetraplegia (38). Because obesity predisposes
individuals to sleep apnea by excessive fat deposition in
the upper pharyngeal area, Burns and colleagues suggest
that total body fat may be a better marker of sleep apnea
in individuals with SCI (38). In the case of CVD risk factors
and obesity, Buchholz and colleagues in a comprehensive
review on this topic suggest that measurement error and
insensitivity of body weight and BMI to measure actual
fat mass and fat distribution in people with SCI may
account for inconsistencies in this relationship (49).

Despite overweight and obesity prevalence rates of
nearly 66% in individuals with SCI, the clinical complica-
tions and health effects of overall obesity and body fat
distribution have not been well examined in this
population. Both the magnitude and direction of the
impact of excess body weight on specific comorbid
conditions need investigation in SCIl. Studies have
primarily examined the impact of obesity on CVD risk
factors and laboratory values (eg, plasma insulin, glucose,
C-reactive protein levels). In addition to these interme-
diate outcomes, the influence of obesity on hard health
outcomes, such as diagnosed diabetes, CVD, and
mortality across all BMI weight categories, needs to be
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examined. Individuals with SCI have many health
problems directly related to their SCI that may be
affected by obesity. Also, the impact of weight on
function and views about quality of life in individuals
with SCI has received limited attention (52). The
relationship between obesity and health implications
needs to be examined in prospective studies with
adequate power and a well-represented sample of
individuals with SCI. Studies should take into account
potential confounding factors, such as age, race, gender,
smoking status, and SCI characteristics.

Successful management of overweight or obesity
involves both accurate assessment and effective treat-
ment (1). Assessment involves determining the degree of
overweight or obesity and associated disease risks.
Management involves weight-loss interventions. There-
fore, the primary goal of this review is to provide an
update of field assessment techniques and limitations in
SCI. A secondary goal of this review is to provide an
overview of the available literature on the treatment of
obesity in SCI.

ASSESSMENT

A number of studies have examined body composition in
individuals with SCI using laboratory and field tech-
niques. Keeping in alignment with the focus of this
review, in this section we review the common measures
used to measure body composition in clinical settings. A
review of the various laboratory techniques for measuring
obesity in individuals with SCI and its strengths and
limitations are beyond the scope of this review. Readers
are referred to a comprehensive review recently pub-
lished on this topic (53).

Body Mass Index
Studies have shown that SCI is followed by changes in
both regional and total body lean and fat mass (54-59).
Overall, these studies suggest that compared with control
subjects, individuals with SCI have lower lean tissue mass
and higher fat mass. Considering that a reduction in
muscle mass is expected to lower metabolic rate and that
injury to the spinal cord limits physical activity, it is not
surprising that individuals with SCI accumulate body fat.
Body mass index is frequently used to define obesity
in the clinical setting and, for research purposes, in
individuals with SCI. Spungen and colleagues (55)
showed that the correlation between BMI and percent
fat mass was 0.81 in able-bodied men and 0.6 in men
with SCI. For any given BMI, individuals with SCI on
average had 13% higher percent fat as measured by dual-
energy X-ray absorptiometry compared with non-SCI
controls. Studies in individuals with SCI have cited the
limitations of using National Heart Lung and Blood
Institute cutpoints for BMI and the need for SCl-specific
cutpoints to define overweight and obesity in this
population (29). Using receiver operating characteristics
curve methodology, Buchholz and colleagues suggested
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lowering the National Heart Lung and Blood Institute
cutpoints for obesity from 30 to 25 kg/m? in subjects
with SCI. This would provide a sensitivity of 60% and
specificity of 100% for detecting obesity defined as excess
body fat measured by deuterium dilution, as was used in
this study (29). However, this study included only 31
individuals with paraplegia. The applicability of these
cutoff values to all persons with SCI is unknown. The
relationship between body fat and BMI warrants addi-
tional investigation in a representative sample of individ-
uals with SCI.

Lack of accurate and reliable measurement of height
has been suggested as another possible reason for the
underestimation of obesity using BMI in individuals with
SCI (49). Although weight is typically obtained using a
wheelchair scale, assessing stature in individuals with SCI
is complicated by their inability to stand, postural
deformities, and contractures. To calculate BMI, SCI
researchers have relied on height that was ascertained
from self-reports, values recorded in hospital charts, or
height measured in the supine position (28,29,55,57,58).
Theoretically, height could be measured in the lying
position, but the accuracy of such measures is suspect
because it is impossible for many patients with SCI to lay
flat because of joint contractures, scoliosis, spine defor-
mities, and contractures. Furthermore, it takes additional
clinical resources to get patients into a supine position in
the clinic, including an adjustable height table, an
appropriate measurement tool, lifting equipment, addi-
tional staff to lift the patient, and a considerable amount
of time. Finally, use of recalled adult height prior to SCl is
problematic because unreliability in self-reported height
and subsequent misclassification has also been shown to
occur in specific population groups, such as men, older
adults, individuals with disabilities, and those who are
short (60-64). Although height obtained from self-
reports has the appeal of simplicity and practicality,
failure to measure height and weight in clinical settings
can result in misclassification of overweight status (63).

An alternative to measured height is the use of proxy
measures of height, such as knee height, arm length, and
lower leg length. These segmental lengths have been
used as alternative measures of stature in the elderly,
individuals with disabilities, and children with cerebral
palsy (65-68). These measures are also used by forensic
pathologists and anthropologists to estimate height from
skeletal remains (69,70). The aging process does not
affect the long bones in the leg and arm (71), whereas
aging does affect the length of the spine due to
dessication of the vertebral disks. With the exception of
one study that examined arm span measurements (72),
there are no published data on the use of surrogate
measures to predict stature in individuals with SCI.

Although BMI has replaced ideal body weight (IBW),
an older clinical tool for obesity screening and treatment,
IBW standards provided in the Metropolitan Life Insurance
table are still used in many clinical settings for individuals
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with SCI. A few papers in the SCI literature recommend
lowering the recommended guidelines in the Metropol-
itan Life Insurance IBW by 10 to 15 Ib for a given height
and frame size for individuals with paraplegia and
lowering the IBW by 15 to 20 Ib for individuals with
tetraplegia (73,74). It appears that this recommendation
is empirically derived based on the weight management
experiences with patients with SCI at the East Orange
VAMC (73). The use of the Metropolitan Life Insurance
tables has limitations in that they are height based and
have the same inherent problems as BMI. Furthermore,
these tables were derived to predict mortality and not
morbidity (30).

Other Anthropometric Measures

An increase in central fat (trunk region) has been shown
in persons with SCI compared with able-bodied controls
(57). Waist circumference, a measure of central adiposity
and a surrogate measure of visceral fat, has been
specifically measured in 5 different studies in individuals
with SCI (23,25,46,75,76). In 3 of these studies, WaC was
measured in the supine position and in the seated
position in one study (23,25,46,75). Nearly 35% of the
study participants in one study had a WaC greater than
102 cm (National Heart Lung and Blood Institute cutoff
for central obesity in males) (25). The appropriateness of
using WaC cutpoints established for the general popula-
tion in patients with SCl is not known. To our knowledge,
the accuracy of the supine or seated WaC measurements
to predict visceral fat has not been validated against
reference imaging techniques in individuals with SCI. This
is an important deficit because decreased abdominal
muscle tone in individuals with SCI and modifications for
measurement techniques may affect the strength of the
association between WaC and body fat in individuals with
SCL. In a recent review, Buchholz and colleagues outlined
several potential problems health professionals could
encounter when measuring WaC in SCI (49). However,
none of the studies in individuals with SCI has
systematically evaluated these potential problems. Waist
circumference has the potential to be a very useful tool
for determining obesity in individuals with SCI because it
is relatively simple to obtain, can be monitored over time,
and does not require estimation of height. However,
routine use of WaC in individuals with SCI has not been
well studied and requires validation of a standardized
measuring protocol. Neck circumference and sagittal
abdominal diameter are 2 additional measures that have
been shown to be useful for measuring upper body
obesity in the general population (77,78) but have not
been evaluated in individuals with SCI. Anthropometric
indices of obesity, such as WaC, sagittal abdominal
diameter, and neck circumference, warrant further
examination in the SCI population because they provide
an index of central obesity, which is more closely linked
to some obesity-related conditions, such as metabolic
syndrome, than is overall obesity.
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Despite the inherent problems associated with using
BMI in specific populations, federal agencies have
continued to recommend its use alone or in combination
with WaC for assessing and treating overweight and
obesity in adults (79). Body mass index continues to be a
simple, convenient, and inexpensive way for health care
providers to assess body fat and guide obesity treatment
in the clinical setting (79). Body mass index is correlated
with body fat, morbidity, and mortality and is the favored
measure to estimate disease relative risk (1). There is an
urgent need to develop SCl-specific cutpoints for BMI to
guide the assessment and management of obesity in
individuals with SCI. The best anthropometric tool to
measure abdominal and upper body fat and the efficacy
of these indices to predict disease risk and health effects
in individuals with SCI remain unknown.

MANAGEMENT

Treatment

Managing obesity in individuals with SCI is important, yet
evidence-based information on management of obesity is
lacking. The primary focus of the remainder of this review
is to synthesize the current state of evidence in the area of
obesity management.

National Institutes of Health guidelines recommend
using lowered caloric intake and increased physical
activity in conjunction with behavior modification
support for obesity management (1). Able-bodied
individuals who have been successful in losing and
maintaining a 13.6-kg (30-Ib) weight loss for 1 year have
reported eating a diet low in fat and high in carbohy-
drates, engaging in high levels of physical activity (close
to 1 hour per day), regularly self-monitoring body weight
and food intake, eating breakfast regularly, and main-
taining the same eating patterns 7 days per week (80,81).
These strategies may also be directly applicable to
individuals with SCI. Interventions designed to reduce
fat in the diet and modify the proportions of various types
of fat in the diet could be one potential area of
intervention. Analysis of the macronutrient composition
of the diet has shown that individuals with SCI typically
consume a diet that provides more than 30% of their
total daily energy intake from fat (25,82,83). Although
there is no consensus on the optimal macronutrient
composition of the diet for weight loss or the role of
dietary fat in the development of obesity (84,85),
consumption of a diet low in fat can help with weight
loss because it can be part of a lower caloric density diet,
which encourages the consumption of high fiber foods
that foster satiety and are compatible with diets advised
for overall health (86-88). In the only published weight
loss intervention study, caloric-restricted diets of 1,400
calories for men and 1,200 calories for women were used,
but information on the macronutrient composition of the
prescribed regimen was not provided (23).

Although weight loss has been extensively investi-
gated in the able-bodied population, there is very little

work focusing on people with disabilities, such as
individuals with SCI. Evidence in this area is only lately
emerging. Recently, Chen and others reported on the
effectiveness of a weight-loss intervention for individuals
with SCI (23). A total of 16 overweight or obese
individuals participated in a 12-week program that
combined diet prescription (1,400 calories for men and
1,200 calories for women), a single weekly supervised 30-
minute exercise session, and behavior change strategies.
Investigators examined the effects on weight loss and a
number of other parameters at 12 weeks and then again
at 24 weeks. At the end of the intervention, participants
achieved an average weight loss of 3.5 kg (approximately
3.8% of initial body weight). Mean weight loss at 24
weeks was 2.9 kg. Three subjects withdrew from the
study for health reasons before their 24-week follow-up
visit. Of the remaining 13 subjects, 6 continued to lose
weight after the 12-week intervention period, 4 kept their
weight off, and 3 gained weight. A total of 10 subjects
had net weight loss that was below their baseline value.
Benefits of the weight loss included significant improve-
ments in total fat mass, WaC, dietary intake of saturated
fat, and improvements in metabolic profile. Improve-
ments in psychosocial well being and physical function-
ing were also noted. This study showed for the first time
that weight-loss interventions can be safely used in
individuals with SCI without adverse effects on lean body
mass and overall health. However, the methodological
limitations of this study (short duration of intervention
and follow up, lack of a comparison group, study sample
selection criteria, and the failure to provide information
on the adherence to prescribed regimen) point to the
need for well-designed, long-term studies in the area of
weight loss and weight maintenance. As pointed out by
Chen and colleagues, their study design, which involved
the participants’ making multiple trips to the study site,
could be impractical for people with SCI, for whom
difficulties with transportation are common (23). Future
studies could also potentially use the internet-based
Telehealth service to enable home-based weight-loss
programs.

Addressing exercise and physical activity in weight-
loss interventions for people with SCl is essential because
of known low levels of physical activity. Low levels of
habitual physical activity are documented in people with
mobility-limiting conditions in general (89-91) and
specifically in SCI (92). Physical deconditioning exacer-
bates metabolic abnormalities and functional limitations
related to SCI, increases perceived difficulty of exercise,
and contributes to low motivation for physical activity, all
of which create a reinforcing cycle of inactivity (93).
Inactivity coupled with low metabolic rate, common after
SCI, significantly reduces energy expenditure (EE).
Research on EE in people with SCI has demonstrated
lower daily EE compared with ambulatory individuals that
is partially explained by injury level and smaller
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proportion of active muscle mass (40,94,95) but also by
lower levels of spontaneous physical activity (95,96).

Physical activity aids in weight loss and plays a role in
maintaining body weight after successful weight loss
(81). Successful weight-loss maintainers reported chang-
ing both their diet and their physical activity to lose and
maintain the weight loss (81). Regular physical activity is
an important part of a weight-loss program because it
improves the metabolic rate slowing that typically occurs
with calorie restriction; it improves mood and reduces
depressive symptoms and anxiety, which may be
associated with calorie restriction; and it establishes the
habit of regular physical activity so that it is easier to
continue during maintenance, when exercise is even
more important for preventing weight regain (97).

Although additional work in this area is needed, the
benefits of exercise in SCI include reversing body fat
accumulation, lipid abnormalities, and carbohydrate
metabolism abnormalities, including glucose tolerance,
insulin sensitivity, and insulin levels (47,98-105). Al-
though 79.2% of respondents with SCI in one survey
acknowledged that an exercise program would be
beneficial to them, only 45% reported that they currently
exercise (106). This study identified barriers to exercising
or practicing sport cited by individuals with SCI,
including lack of motivation, lack of energy, cost of an
exercise program, not knowing where to exercise, lack of
interest, dislike of “traditional disabled sports,” and fear
of further injury. A higher percentage of individuals with
tetraplegia than paraplegia cited heath conditions and
that the exercise was too difficult. A study examining
correlates of physical activity in wheelchair users (50% of
sample was SCI) identified BMI, age, self-reported health,
health care providers’ discussions about exercise, and
social support for exercise as significant correlates (89).
The role of health care providers and supportive family
and friends in interventions for this population is likely to
be more important than in populations without visible
disabling health conditions. Identification of effective
interventions to surmount barriers and emphasize
predictors is essential to help increase physical activity
levels in this population.

Physical activity for persons with SCI may be
primarily upper extremity movement, trunk movement,
or a combination of upper and lower extremity
movements. In a recent review, Jacobs and Nash
highlighted the sports and exercise options available for
individuals after SCI with various levels of injury (107). In
addition to volitional exercise of innervated muscle
groups, electrical stimulation of denervated muscles can
produce muscle contractions for lower extremity training
for appropriate candidates, especially those with tetra-
plegia. Electrical stimulation exercise may be a useful
option for endurance training and muscle strengthening
to enhance weight-loss efforts (107). Although many
benefits of exercise have been documented in individuals
with SCI (108), more research is needed to determine the
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type, duration, and level of exercise intensity for both
health promotion and weight loss. Although there are
documented alterations in the physiologic response to
exercise in SCI that are dependent on injury level and
completeness (attenuated heart rate response due to
decreased sympathetic drive and decreased cardiac
stroke volume and cardiac output caused by decreased
sympathetic tone and decreased venous return from the
lower extremities) (109), the risks of exercise for people
with SCI can usually be prevented or managed with
foreknowledge of their possibility. These risks include
autonomic dysreflexia, musculoskeletal injury, hypoten-
sion, and thermal dysregulation and should be consid-
ered when designing physical activity interventions for
individuals with SCI (107,109).

Risks of physical activity are more likely with
strenuous effort than with mild to moderate effort. One
previous study in SCI demonstrated that lifestyle physical
activity (accumulation over the course of a day of 30
minutes or more of self-selected moderate intensity
activity on bouts of at least 10 minutes in duration) is a
feasible, acceptable, and potentially effective approach
for promoting activity in people with SCI (110,111). In a
single-group, prepost pilot study (n = 16), 81% of the
participants progressed in stage of change (ie, actually
beginning physical activity rather than just thinking
about it) and 60% increased in overall physical activity
as measured by actigraphy (112). Although more
research is needed to elucidate the risks of exercise for
people with SCI, it is more likely that SCI providers will
continue to recommend exercise as a major component
of a weight-loss program. Given the lack of data, a
reasonable approach is to recommend lifestyle physical
activity or mild- to moderate-intensity exercise beginning
with short sessions and gradually working up to longer
sessions.

The previously reported pilot obesity intervention for
people with SCI included a 30-minute observed exercise
session beginning the sixth week of the 12-week
intervention (23). There was no reported measurement
of adherence nor was there a measure of overall physical
activity level, both important variables in understanding
the efficacy of the piloted intervention. Research on
physical activity and exercise in obesity interventions for
people with SCI requires much more work on determi-
nation of EE for various physical activities and how EE is
affected by level and completeness of injury. A self-report
measure of physical activity suitable for use in multisite
intervention studies has been developed (113) and
initially validated. Actigraphy shows some promise as an
objective measure of physical activity or movement
(112,114) but is limited by its lack of specificity for the
type of activity being performed. Issues to be resolved
include the best measure or combination of measures to
assess physical activity type, frequency, intensity, and
duration and determination of reliable predictors of EE in
SCl possibly incorporating the ASIA motor score with age,
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gender, and body weight. In the absence of established
guidelines, physical activity recommendations for weight
loss in SCI should be based on guidelines for the general
population (30 minutes of moderate-intensity activity
most days for health benefits and 60 to 90 minutes for
weight loss and maintenance of weight loss), with
programs developed for individuals based on injury level
and completeness, individual preferences, and fitness
level and options available. Physical therapists should be
consulted for advice on establishing a program, and
health care providers should monitor progress and give
encouragement.

The use of surgery and medications is recommended
for obese individuals who have failed to achieve sufficient
weight loss using conventional therapies (115). Weight-
loss surgical procedures (bariatric surgery) are reserved as
a treatment option for individuals with morbid obesity
(ie, having a BMI >40 kg/m?) or a BMI >35 kg/m? with
serious obesity-related comorbidities (1). Available evi-
dence in able-bodied individuals suggests that surgery is
more effective than conventional weight loss treatments
for individuals with morbid obesity (116). A single
published case study of Roux-en-Y gastric bypass surgery
in an individual with paraplegia and BMI of 48 kg/m? and
pre-existing comorbid conditions, such as sleep apnea,
diabetes, and hypertension, suggests that surgery may be
an option in this population (117). The patient had lost
more than 52 kg at 12 months after surgery and
experienced amelioration or improvements in his comor-
bid conditions, quality of life, and overall health. No
adverse outcomes or postoperative complications were
reported at 21 weeks after surgery. There are no
published data regarding the frequency of morbid
obesity in a population-based sample of subjects with
SCI. Although bariatric surgery may have a role for
weight loss in individuals with morbid obesity in the
setting of SCI, risks include perioperative mortality,
surgical complications, chronic postprandial discomfort
and loose stools (eg, dumping syndrome), gallstones,
and nutritional deficiencies (116,118,119). Also, weight-
loss surgery may pose unique risks in the SCI population,
particularly for individuals without abdominal sensations
and those who have trouble coping with loose stools.
Thus, although the feasibility of using bariatric surgery for
morbid obesity and benefits of surgically induced weight
loss have been reported in one individual with SCI, the
efficacy, safety, and complications of a surgical option for
weight loss need to be studied before weight-loss surgery
is extensively used in this population.

Antiobesity drugs are offered as an adjunctive
therapy to diet and physical activity for weight-loss
treatment for individuals with BMI >30 kg/m? and in
patients with BMI >27 kg/m? with obesity-related
comorbid conditions. To our knowledge, there are no
published reports on the use of pharmaceutical agents for
weight-loss treatments in individuals with SCI. Sibutra-
mine and Orlistat are the 2 most studied antiobesity
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medications in the US (120). Recently, these 2 medica-
tions were approved for use in the VA’s Managing
Obesity in Veterans Everywhere (MOVE!) Program, a
clinical intervention program developed by the VA to
address overweight and obesity issues among veterans.
The VA is the largest provider of care to individuals with
SCl, and an average of 26,000 veterans with SCI each
year receive their health care through the VHA. The
deleterious side effects of pharmacological agents, such
as modest increases in blood pressure, heart rate, and
gastrointestinal symptoms (including fecal incontinence
and diarrhea), (120) may prove especially problematic for
some individuals with SCI.

Poor diet and physical activity, 2 modifiable health
behaviors that predispose individuals to overweight and
obesity, are leading causes of preventable deaths in the
US (12). Interestingly, in one study diet and exercise both
ranked high on the list of things individuals with SCI
wanted to discuss with their physicians (121). Rates of
such counseling by SCI providers to overweight/obese
individuals are, however, low (26). Both SCI providers
and patients need to be aware of the changes that occur
after injury, including the likelihood of weight gain.
Revising diet and/or physical activity recommendations is
crucial to guide patients in making optimal choices.
Importantly, although there is a need to focus on weight
gain during the early days after SCI, the emphasis should
shift to maintenance of healthy weight and weight-loss
issues after the acute stage. Barriers to obesity prevention
and management cited by VA primary care providers
include insufficient time and knowledge about weight-
management services and lack of obesity training during
medical school and residency (122). In the case of SClI, it
is possible that the limited guidance in the literature on
how to manage obesity and lack of SCl-specific weight
management guidelines or programs could account for
the low rates of counseling. Despite this and the need for
much more research to address SCl-specific issues in
obesity and weight management, we urge SCI clinicians
to utilize guidelines for the general population, focus on
health promotion strategies, and utilize the expertise of
health care professionals in their teams to manage
obesity (Table 1).

CONCLUSIONS

In this literature review, we have raised several issues
relevant to the management of obesity in individuals with
SCI (Table 2). Much research remains to be performed to
assess and treat obesity in individuals with SCI. Given the
prevalence of obesity in individuals with SCI, there is an
urgent need to develop practical guidelines and mea-
sures to monitor obesity in the clinical setting. Weight-
loss programs for individuals with SCI should be designed
that take into consideration the barriers to dietary and
physical activity unique to this population. Preliminary
efforts in SCI have already documented that weight loss
can be promoted in individuals with both paraplegia and
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Table 1. Recommendations for Clinicians

Measure Check weight at each clinic visit. Provide a
wheelchair scale and variable height
examination table. Weigh patient in the
chair and then weigh the chair with
cushion with the person out of the chair.
Calculate patient weight by subtracting
chair weight from total weight of patient
and chair. Or, weigh the patient using a
reliable lifting device that includes a
calibrated scale.

Discuss body weight trends over time,
personal goals, and plan of action if
needed.

Learn about exercise options for people
with spinal cord injury at various levels and
completeness of injury. Advise
participation in moderate physical activity
or exercise regularly. Refer to physical
therapy or recreational therapy if guidance
or recommendations for a regular program
are needed. Discuss current eating habits.
Offer advice for healthy eating patterns
and food choices. Refer to a nutritionist as
needed.

Verbally reward efforts toward weight
management. Do not ignore this issue or
convey the message that weight loss is
impossible.

Track trends

Advise

Reward

tetraplegia without adverse outcomes. There is a need for
well-designed, long-term studies to evaluate the sustain-
ability of weight loss and maintenance after SCI. Efforts to
gain insights from individuals with SCI about their
weight-control practices and a better understanding of
the barriers and facilitators to weight change from a
system, provider, and patient perspective will be relevant
to in the design of effective weight-loss programs in this

Table 2. Recommendations for Future Research

1. Develop and validate a spinal cord injury—specific measure
for obesity assessment

2. Investigate clinical complications and health effects of
obesity and body fat distribution

3. Determine optimal time after injury to target obesity
prevention

4. Characterization of barriers to physical activity

5. Determine type, duration, and level of exercise intensity for
weight loss and health promotion, including assessment of
risk of autonomic dysreflexia

6. Evaluate interventions for tailored obesity treatment using
diet, physical activity, and behavior modification

7. Examine prevalence, safety, and efficacy of antiobesity
medications

8. Examine prevalence, safety, and efficacy of bariatric surgery
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population. In the meantime, SCI providers should
inform patients about the resources available within and
outside the place of care. Practitioners are urged to talk
with patients about weight concerns and problems
associated with excess weight gain and to use a team
approach utilizing community and hospital resources
(such as support services with expertise in weight
management) to facilitate weight management.
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