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S

econdary conditions by definition develop after onset of a disease or following trauma. It is hard to conceive of a
disease or neurological disorder with more
potential secondary conditions with such significant consequences as spinal cord injury
(SCI). Given that SCI is a chronic condition,
exposure to the risk of concomitant secondary conditions remains high throughout the
lifespan and, in many instances, actually increases over time.
It would be impossible to review in detail
the incidence, prevalence, and risk factors
for all secondary conditions known to accompany SCI. Thirty such conditions were
cited, for example, by an outpatient sample
of persons with SCI as potentially posing a
significant negative impact on function and
quality of life.1 It is important to understand
what risk factors might be associated with the
development of secondary conditions so that
surveillance and early treatment intervention
efforts can be more informed. Such risk fac-

tors need to be readily identifiable and therefore easily tracked so that such surveillance
can be practically instituted.
There have been a significant number of
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Secondary conditions following spinal cord injury have been well described in the literature and have a
documented impact on morbidity and mortality. Many of these conditions are potentially preventable and/
or amenable to treatment, with the best outcome in the latter case when treatment is applied early. An
epidemiologic approach to secondary conditions attempts to identify factors that can be used to develop risk
models for their development, which in turn can be useful to clinicians for monitoring, early identification,
and treatment. In this article, we review the literature describing risk factors for five major secondary
conditions (chronic pain, respiratory complications, urinary tract infections, pressure sores, and depression)
and offer suggestions for clinical monitoring and research. Key words: depression, pain, pressure sores,
respiratory complications, spinal cord injury, urinary tract infection
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Chronic Pain
Incidence/prevalence

Chronic pain is, unfortunately, a frequent
complication of SCI; in a sense it represents
“insult added to injury.” Current thinking is
that there are several subtypes of chronic
pain. There have been numerous proposals
for SCI pain classification schemes.2 Recently, the International Association for the
Study of Pain proposed a scheme3 that, it is
hoped, all clinicians and researchers will
adopt so a common nomenclature will be
used. The major subtypes of SCI pain, according to most researchers, are musculoskeletal, neuropathic, and visceral. However, there are no large-scale studies that
investigate the incidence and prevalence of
SCI pain using these subcategories (although
it is generally stated that musculoskeletal and
neuropathic pain are common, and visceral
pain is less common).
There have been many estimates of the
frequency of chronic pain in this population.
Frequency is used here, rather than incidence
or prevalence, as most estimates are derived
from cross-sectional convenience samples

and do not represent true population estimates. Estimates of the frequency with
which pain is reported by persons with SCI
range from 18% to 96%.4 Such disparate
estimates reflect differing methodologies,
such as how pain was defined in the questionnaire, when people were asked, and the like.
In general, chronic pain seems to be present
in the majority of persons with SCI, and
severe pain is reported in a smaller proportion, perhaps 25%.5 In one attempt to define
prevalence in a population-based sample of
persons with SCI, Rintala and colleagues
reported a prevalence figure of 75%, with
20% of their sample having to quit work
because of pain and 40%–60% reporting
sleep difficulties because of pain.6 By virtually any definition, chronic pain seems to be
a frequent complication for persons with
SCI, and it represents a severe problem for
roughly a quarter of the population.
Impact of chronic pain

Data on the cost of treating chronic pain
are lacking, so cost estimates have not been
offered in the literature. In fact, until recently, there was not a great deal of attention
paid to treating chronic pain in this population because it was generally believed that
“nothing worked.” However there have been
some hopeful developments in this regard
with at least one surgical approach7 and systemic medications,8 particularly newer antiseizure medications, showing some efficacy,
primarily for neuropathic pain. Wear and tear
on joints over the years secondary to transfers, pressure relief maneuvers, pushing
manual chairs, and so on tends to produce
musculoskeletal pain, which is usually easier
to manage medically than neuropathic pain.9
More research work is needed, however, in
terms of wheelchair design as well as the
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published investigations of risk factors for
the development of a wide variety of secondary conditions. For the purposes of this review, we have chosen to report on five of the
most common and most significant secondary conditions in terms of their prevalence
and impact, and we review what is known
about the risk factors for their development.
Commonalities across secondary conditions
will be noted and suggestions made with
regard to research and clinical implications.
These five conditions are chronic pain, respiratory complications, urinary tract complications, pressure sores, and depression.

Epidemiology of Secondary Conditions

Trends in incidence/prevalence

Because methods for defining and asking
about pain have varied so much over the
years, as well as across researchers, it is
difficult to determine whether there have
been changes over time in the reported incidence and prevalence of this complication.
However, it is interesting to speculate about
changing etiology and pain. Although not
consistent across researchers,4 some have
reported that SCI caused by gunshot is associated with more neuropathic pain than other
etiologies. There has been a relative increase
in gunshot-caused SCI in the national SCI
database11 over the last 20 years, and, therefore, it is possible that we are seeing more
persons with SCI presenting with this complication than was the case 20 years ago.
Longitudinal studies, preferably populationbased and with consistent methodology over

time, would be needed to determine whether
this trend is verifiable. One trend that was
recently noted in a cross-sectional sample of
persons in the national SCI statistical database was decreasing interference of pain
over time despite ratings of pain severity that
remained constant over the same time
frame.12 This is encouraging in that it suggests that persons with SCI learn to tolerate
pain better over time so that it has less of an
impact.
Risk factors

Putzke and Richards4 recently completed a
review of factors reported to be related to the
report of pain in persons with SCI. Age
(77%) and lesion level (61%) were found by
different researchers to be associated with
the presence of pain; but gender, completeness of lesion, etiology, and injury duration
were not found to be consistently related to
the report of pain. Again, differing definitions of pain make it difficult to generalize
across studies. Injury duration may require a
different examination. If one looks at the
development of subtypes of SCI pain over
time, some trends are emerging. There may
be an initial “bolus” of musculoskeletal pain
secondary to the initial injury itself: fractures, spinal instability, postsurgical pain,
and the like. Much of this resolves over the
first year. Musculoskeletal pain may increase over subsequent years secondary to
the overuse syndrome described previously.
Neuropathic pain may increase over time.13
More research is needed to understand the
natural history of the development of SCI
pain subtypes. If there are predictable patterns that portend when these subtypes of
pain develop, more emphasis can be placed
on clinical surveillance, early treatment, and
possibly prevention.
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financial, social, and psychological barriers
to acceptance of power-assisted mobility as
opposed to manual mobility to move the
research closer to prevention rather than
treatment of musculoskeletal pain.
The impact of chronic pain has been better
demonstrated in terms of quality of life than
costs. In a study at our center using data from
the National Spinal Cord Injury Statistical
Center, we were able to identify two groups
of persons with SCI with and without pain
who were closely matched on demographic
and neurologic variables that might influence pain report. In this comparison, persons
with pain reported significantly lower subjective ratings of quality of life, physical
health, mobility, and social integration and
higher levels of distress.4 Pain is frequently
rated by persons with SCI as one of the most
troublesome secondary conditions in terms
of its impact on their lives.10
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Respiratory Complications
Incidence/prevalence

Impact of respiratory complications

Owing to advances in management of neurogenic bladder dysfunction, respiratory
complications, most notably pneumonias,
are now the most common cause of death in
persons with SCI during both the acute and

Risk factors

Aggressive pulmonary management
aimed at prevention of aspiration, hypoxemia, and atelectasis; maintenance of adequate alveolar ventilation; and clearing of
secretions to circumvent deterioration into
respiratory failure and development of bacterial pneumonia can improve pulmonaryrelated outcomes.14 Such interventions include aggressive pulmonary toileting,
manually assisted coughs, and postural
drainage supplemented with bronchodilators, mucolytics, and implementation of intubation and mechanically assisted ventilation
as necessary.14 Most persons with injuries
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Secondary complications of the respiratory tract occur in 50% to 100% of persons
during the acute postinjury period, and they
rival urinary tract dysfunction in terms of
severity and frequency, especially among
persons with high cervical and/or complete
injuries with tetraplegia and among the elderly.14 Conditions associated with SCI that
contribute to increased respiratory dysfunction leading to specific complications such as
pneumonia and respiratory failure involve
mechanical problems resulting from loss of
neural control mechanisms, respiratory
muscle paralysis, impaired cough, decreased
inspiratory capacity, hypoventilation, less
effective mucociliary clearance of secretions, aspiration, apnea, exaggerated bronchospasm, atelectasis, and skeletal deformities of the spine and chest.14–21 Jackson and
Groomes19 reported that 67% of persons hospitalized with recent SCI experienced 544
respiratory complications, with atelectasis
being the most common (36.4%), followed
by pneumonia (31.4%) and ventilatory failure (22.6%). Another recent study of persons
hospitalized for acute traumatic cervical SCI
showed that respiratory complications, specifically the requirement for mechanical ventilation, surgery, occurrence of pneumonia,
or use of tracheostomy, were more important
in determining length of hospitalization and
hospital costs than the level of injury.

chronic phases of SCI and in all age
groups.14,22–24 Persons with SCI were 37 times
more likely to die of pneumonia or influenza
than comparable individuals in the general
population, according to one study.22 The
incidence of death in the SCI population
from septicemia and pneumonia has also
been shown to be substantially higher than in
the general population,25 and bacteremias
that occur in persons with longstanding SCI
are more likely to originate from the respiratory tract than from any other organ system.26
Although pneumonias have been implicated as the most common cause of death
following SCI, the frequency of respiratory
failure not related directly to infection and its
significance during the acute postinjury period cannot be overlooked because of its
relatively long duration and associated costs,
particularly when mechanical ventilation is
required. Data from the National Spinal Cord
Injury Statistical Center indicate that 3% of
persons with SCI are ventilator dependent at
time of hospital discharge and an additional
3% may require short-term ventilation post
discharge.27

Epidemiology of Secondary Conditions

pulmonary embolism occurred in 2.6% to
3.8% of patients during acute care or rehabilitation.32 This apparent reduction in occurrence over time may be due to more widespread use of low-molecular weight heparin
for thromboprophylaxis, external compression stockings, and external compression
devices to reduce the occurrence of deep vein
thromboses.27 It is important to note that 81%
of persons with SCI who did not receive antithrombotic prophylaxis developed deep vein
thromboses, which placed them at risk for
pulmonary embolism, according to one
study.33 Clinical factors associated with the
development of thromboembolism following SCI include a number of non-SCI variables such as advanced age, obesity, congestive heart failure, trauma to lower
extremities, and prior history of thromboembolism that are operative in other populations.31 Treatment and prevention of thromboembolism after SCI has recently been
reviewed in depth by Chen.31
Due to advances in intensive care and
multidisciplinary team management, the occurrence of respiratory complications during
the acute period following SCI has diminished somewhat over the past 25 years.27
However, in aggregate, respiratory complications in various forms still contribute significantly to morbidity, mortality, and economic burden beyond the immediate
postinjury period and extending throughout
the lives of individuals with SCI because the
pathophysiological states that favor their
occurrence are mostly permanent.14,17–19,27,34
The progressive compromise of the respiratory system and its ability to counteract infections as part of the normal aging process,
independent of SCI, are also reasons for
concern as more persons with SCI have
longer life expectancies.
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above C3 will likely require long-term ventilatory assistance; in these individuals, insertion of a tracheostomy tube may be beneficial
to reduce complications of nasotracheal intubation such as subglottic stenosis and sinusitis.14 A major dilemma faced by caregivers of
persons with SCI who require intubation and
mechanical ventilation is how to balance the
need for maintenance of adequate alveolar
ventilation and removal of secretions with
the increased risk of nosocomial pneumonia
coinciding with bypassing the innate
mucociliary defense mechanisms of the
lower respiratory tract. 27 Various
noninvasive respiratory support systems
such as electrophrenic diaphragmatic pacing, nasal apparatus, or mouthpieces to deliver positive airway pressure are now gaining increased attention as alternatives to
traditional methods.14,27
Thoracic trauma may occur simultaneously with SCI; under these circumstances, individuals may be at risk for other
types of respiratory complications that include pneumothorax, hemothorax, and pleural effusion. Each of these conditions can
further complicate the acute postinjury period and, depending on severity, can impact
subsequent rehabilitation programs.
Another potentially serious and sometimes fatal respiratory complication resulting from immobility following SCI is pulmonary thromboembolism. Although the true
incidence is unknown, studies from the
1960s indicated that pulmonary thromboembolism occurred in 5% to 13.2% of SCI
patients, was a significant cause of death
during the first 3 months following injury,
and often occurred in the absence of recognizable manifestations of deep vein thromboses.28–31 More recently, data from the National SCI Statistical Center showed that
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Urinary Tract Infection
Neurogenic bladder dysfunction associated with urinary stasis and use of various
forms of catheter for bladder drainage predisposes persons with SCI to the development of urinary tract infection (UTI). Renal
failure is no longer the leading cause of
death,38 but UTI remains one of the most
common secondary complications in persons with SCI.39–41
An understanding of the epidemiology of
UTI in the SCI population is hampered by the
inconsistent definition of bacteriuria and

UTI in the medical literature. A consensus
conference sponsored by the National Institute on Disability and Rehabilitation Research (NIDRR) in 1992 defines significant
bacteriuria in persons with SCI as (a) ≥102
colony forming units (cfu) of uropathogens
per milliliter (mL) of urine in catheter specimens, (b) ≥104 cfu/mL in clean-void specimens, and (c) any detectable concentration of
uropathogens in indwelling catheter or suprapubic aspirate specimens.42 Most published studies have used colony count ≥105
cfu/mL as the criterion for significant bacteriuria. Others simply obtained data from patients’ self-reports.
The diagnosis of UTI in persons with SCI
is complicated by the poor sensitivity and
specificity of clinical symptoms and
signs.43,44 Dysuria, frequency, and urgency
that are usually observed in able-bodied patients with UTI are often absent. Common
manifestations of UTI in persons with SCI
include fever, increasing spasticity, autonomic dysreflexia, urinary leakage, suprapubic and flank pain or tenderness, cloudy and
odorous urine, and malaise or lethargy.
Pyuria, leukocytes in the urine, is an excellent indicator of UTI in able-bodied patients
but has low specificity in persons with SCI
because of the irritative effect of the catheter
on the bladder wall.44,45
Several articles recently provided a systematic review on pathogenesis, risk factors,
prevention, and treatment of UTI in persons
with SCI.43–49 We summarize epidemiologic
aspects of these articles and review important findings from the recent literature.
Incidence and prevalence

For community-residing persons with SCI
managed with either intermittent or condom
catheterization, Waites et al. demonstrated
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Given the importance of respiratory complications as secondary disabilities following SCI, preventive strategies to reduce the
occurrence of various conditions that can be
due to infections with bacteria or viruses
should be considered. Immunization with the
23-valent pneumococcal vaccine will elicit
an antibody response in persons with SCI
comparable to that of able-bodied persons,
but it is not known precisely how long protective antibody concentrations will be maintained or whether there is a benefit from
revaccination.35,36 Influenza vaccination has
also been shown to be beneficial in preventing morbidity and mortality due to influenza
and secondary bacterial pneumonias in highrisk populations such as the elderly as well as
in otherwise healthy adults, yet both of these
vaccines are underutilized in the SCI population.35–37 Patient education during acute hospitalization and rehabilitation that stresses
the need for annual influenza vaccination
and administration of the pneumococcal vaccine prior to discharge should be included in
all care plans with the eventual goal of reducing the frequency of these common, potentially serious, and even deadly illnesses.

Epidemiology of Secondary Conditions

Risk factors

As expected, the risk of bacteriuria/UTI
after SCI is increased by structural and physiological abnormality, including vesicoureteral reflux, high intravesicle pressure, increased postvoid residual urine, urinary
stones, and detrusor-sphincter dyssynergia.45,48 The association of sociodemographic
and injury characteristics with the presence
of bacteriuria/UTI is somewhat inconsistent.
In general, the bacteriuria/UTI risk appears
to be greater for women, African Americans,
the elderly, and persons with cervical injuries, neurologically complete lesions, and
poor personal hygiene.41,50–52 Personal income, education level, and years since injury
seem not to be important. The role of other
psychosocial factors on UTI such as selfesteem, adjustment to disability, social support, and access to services is less well understood.48
The most important risk factor for UTI
among both inpatients and outpatients with
SCI is the method of bladder drainage.45,50,51
The indwelling urethral catheter presents the
greatest risk of bacteriuria/UTI. The risk of
the development of bacteriuria/UTI is similar for intermittent and condom catheteriza-

tion, which is higher than for suprapubic
catheters. Daily changing of the condom
catheter is shown to decrease the incidence of
bacteriuria/UTI in community-residing persons with SCI.
Microbiological characteristics

Unlike persons with a functionally normal
urinary tract, UTI associated with neurogenic bladder dysfunction is caused by a
much wider variety of organisms and is often
polymicrobial and resistant to multiple antimicrobial agents.53 The types of bacteria
present in urine vary by a person’s gender,
age, and method of bladder drainage.53,54
Waites et al. demonstrated that Escherichia
coli was the most prevalent organism isolated from women, whereas E. coli,
Pseudomonas aeruginosa, Klebsiella
pneumoniae, and Proteus mirabilis were the
most frequently isolated bacteria, with no
single organism predominant, from men. E.
coli was dominant in intermittent catheter
and catheter-free groups, whereas E. coli and
P. aeruginosa share similar frequency in
indwelling and condom catheter groups.53
Polymicrobial bacteriuria is more common in condom and indwelling catheter
groups than in intermittent catheter and catheter-free groups.53 Men present a greater risk
of polymicrobial bacteriuria than women,
which is well explained by the method of
urinary drainage.53 The occurrence of multidrug-resistance bacteria is higher for men,
the elderly, and users of condom and indwelling catheters.53
Morbidity

UTI has a well-documented significant
negative impact on morbidity and associated
quality of life. UTI is the most common
source of blood stream infection in SCI out-
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that the incidence of significant bacteriuria,
defined as ≥105 cfu/mL, was 18.4 episodes
per person-year whereas more severe bacteriuria associated with fever was 1.8 episodes
per person-year.50 During initial hospital
care, the overall asymptomatic bacteriuria
rate was reported to be 2.7 episodes per 100
patient-days (about 10 episodes per patientyear) and symptomatic UTI was 0.68 per 100
patient-days (about 2.5 episodes per patientyear).51 The overall prevalence of bacteriuria/UTI at any given time point ranges from
20% to 57%.39–41,50
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Impact

Despite the improvement in medical care,
bladder management, catheter materials, and
patient education, UTI remains a major
source of morbidity and mortality in persons
with SCI. Given the potential adverse impact
of UTI on personal health and societal costs,
research into various strategies for primary
and secondary prevention needs to continue.
In particular, the field would benefit from
knowledge as to which subgroup of persons
with SCI would benefit from a particular
intervention (gender differences, upper vs.
lower motor neuron bladder, etc.) so that
clinicians can be more targeted in their assessments and interventions.
Pressure Sores
Incidence/prevalence

A pressure ulcer or pressure sore can be
defined as a lesion on any skin surface that
results from pressure, shear, or friction.57
Pressure sores are an underestimated health
care problem for individuals with SCI and
often necessitate extended hospitalization
with accompanying high costs. 58,59
McKinley and colleagues60 found that pressure sores are the most frequent secondary
medical complication in all years of followup for persons with SCI. Estimates of the

incidence and prevalence of pressure sores
vary greatly. However, most studies suggest an incidence rate of at least 30% for
persons with SCI within the first 5 years of
injury.58,59,61,62 Byrne and Salzberg58 estimated an annual incidence of pressure sores
of the 200,000 SCI patients in the United
States to be 23%, or 46,000 individuals. The
prevalence of pressure sores seems to be
related to level of injury and neurologic impairment, with 18.8% of patients with incomplete paraplegia reporting pressure sores
during their acute care and 52% of patients
with complete tetraplegia reporting pressure
sores.63 Pressure sores may be graded as one
of four grades, with four the most severe and
one the least destructive in terms of tissue
damage.60 Almost one half of pressure sores
during rehabilitation are grade one, and
grades three and four account for only 8.6%
of all ulcers.63
Unfortunately, the percentage of individuals with SCI who develop pressure sores
seems to increase with postinjury years; 15%
of 1-year postinjury individuals report an
existing pressure sore and almost 30% of 25years postinjury individuals report a current
pressure sore.63 Stover et al.64 suggested that
despite advances in patient care for SCI and
attempts to minimize pressure sores the rate
of pressure sore development remained constant across the then 20-year history of SCI
Model Systems data collection for those admitted within 24 hours of injury. For example, the rate during years 1976–1979 was
34.7%, while the rate during 1989–1992 was
30.0%.
Impact of pressure sores

The impact of pressure sores on the spinal
cord–injured individual, family, and the
community cannot be overestimated. The
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patients who require rehospitalization.54 UTI
can lead to secondary urologic complications
including bladder and kidney stones,
vesicoureteral reflux, and renal or perinephric abscess.43 Liguori et al.55 indicated
that fewer UTIs were related to more hours of
work per week and a higher level of functioning. Self-reported UTI occurrence has also
been associated with lower outdoor activity
participation.56

Epidemiology of Secondary Conditions

Risk factors

Numerous risk factors have been identified in the development of pressure sores, but
the usefulness of this information may be
limited by several factors. First, in one of the
more comprehensive reviews of risk factors
for pressure sore development, Byrne and
Salzberg58 found that more than 200 risk

factors have been identified and described in
the published literature, which makes it an
overwhelming, if not impossible, task for
most health care professionals to effectively
evaluate and incorporate this knowledge into
clinical practice. Second, these authors suggest that the usefulness of research on persons with SCI is frequently limited by an
inadequate sample size. For an excellent review of these risk factors, the reader is encouraged to refer to Byrne and Salzberg’s
work58; however, these factors will be summarized briefly. Pressure ulcer risk factors
can be classified into one of several broad
categories, including (a) severity of injury,
(b) preexisting conditions, (c) psychological
factors, (d) medication factors, (e) movement factors, (f) physical factors, and (g)
nutritional factors. There is a considerable
literature within each of these categories;
some of the most significant of these findings
are reported in the following discussion.
In one study, Salzberg et al.57 looked at
comorbidities of pressure sores and found
that diabetes and renal disease were twice as
prevalent in the pressure sore group compared with a group of persons with SCI
without pressure sores. Other risk factors
identified in this study included smoking,
pulmonary disease, and malnutrition. Another study sought to develop a profile of the
person who develops a pressure sore and
concluded that those with a high risk of
developing a severe pressure sore (a) would
be male in 75% of the cases; (b) would have
a lower level of education; (c) would not
practice standing; (d) would have no spasticity; (e) would be older than 40 years; and (f)
would present with other pathologies, such
as alcoholism, psychological disorders, and
malnutrition.59 McKinley et al.60 propose that
time post injury is a better predictor for
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impact can be measured in health-related,
financial, and emotional consequences. Each
year in the United States, pressure ulcer–
related complications related to any medical
condition cause 60,000 deaths.58 Furthermore, among individuals with SCIs, an estimated 7%–8% will die of these complications. Many individuals with SCI will never
endure a life-threatening pressure sore, but
“less severe” pressure sores remain a significant threat to their overall well-being. Jones
et al.62 suggest that skin-related complications are the leading cause of failure to
achieve educational, vocational, and social
goals. Other authors agree and propose that
pressure sores can impair an individual’s
functional ability and impede employment
and educational pursuits.60 The financial cost
of treating a highly preventable condition
such as pressure ulcers is a significant burden
to persons with SCI and to the community.
Pressure sores account for approximately
25% of the overall cost of treating people
with an SCI.61 Estimates of the total annual
cost to the US health care system of treating
pressure sores in SCI patients have ranged
from $1.2 billion61,62 to between $2 and $5
billion.58 At least one author hypothesizes
that prevention may cost less than one tenth
of that figure.62 Although cost estimates vary,
there is no doubt that the prevention of pressure sores is a far less expensive endeavor
than the treatment.
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Preventing/treating pressure sores

As with most medical problems that have
largely behavioral antecedents, “an ounce of
prevention is worth a pound of cure” with
pressure sores. Unfortunately, even the best
efforts of the individual with SCI and their
family members will, at times, fail to prevent
pressure sores. Preventive strategies are well
known. Proper bed positioning and frequent
turning are essential.64 Properly fitted wheelchair cushions are required. Those who are
physically able should do a routine “pushup” in which they relieve pressure on the
sacral area by hoisting themselves for several
seconds from the surface on which they are
sitting or lying. Family members are instructed to help with these maneuvers if
needed.
One challenge in the prevention of pressure sores is that of compliance. For many
persons with SCI, pressure sores are not
physically painful, and there may be no financial or other consequences inherent in

treating them.62 Thus, there is little incentive
for the patient to engage in recommended
preventive strategies. A behavioral approach
that has yielded increased compliance rates
(and, consequently, lower rates of pressure
sores) is an intervention that includes a health
plan, clinic visits, and financial rewards.62 In
this study, the authors were able to achieve a
reduction in the severity of pressure sores
with individuals who had a history of high
recidivism rates for pressure sores and a
history of behavioral and psychological factors that had previously interfered with their
ability to manage their skin care.
Depression
Incidence/prevalence

Estimates of the prevalence and incidence
rates of depression in individuals with SCI
vary greatly, with estimates ranging from
15% to 40%. It is often difficult to accurately
compare the results across studies because of
differences in the methods that have been
used to identify depression and depressive
behavior. Some researchers elect to investigate depressive behavior as assessed by selfreport symptom checklists, whereas others
have used interviews to diagnose major depressive disorder (MDD). A recent investigation using data collected through the SCI
Model Systems found that 22% of individuals had probable MDD 1 year after injury
(J.S. Richards, personal communication).
Research has shown that depressed behavior in persons with SCI is associated with
poor self-ratings of health status65 and increased physical secondary conditions such
as pressure ulcers and UTI. 66 In addition,
self-reported depression has been associated with higher medical care and personal
assistance costs.67
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pressure sore development than the age of
the individual. These authors also found
comorbidities with pressure sores at the
first annual exam that included pneumonia, deep vein thrombosis, and autonomic
dysreflexia. In addition, they concluded
that the percentage of males presenting
with one or more pressure sores was significantly greater than that of females at
annual years 1 and 2, and there was a trend
in all years for men to report more pressure
sores in their annual exams. Last, these
authors suggest from clinical experience
that individuals who sustained SCI from an
act of violence generally developed pressure sores more frequently than did individuals with different etiologies of their
injury.

Epidemiology of Secondary Conditions

Impact

Risk factors

Injury characteristics do not reliably predict the incidence of MDD in persons with
SCI. Rather, individual differences and personality variables have been found to predict
adjustment to SCI better than any characteristic of the injury itself. Lower levels of
distress have been reported by individuals
with an internal locus of control compared to

those with external locus of control.72 In
addition, rehabilitation patients who display
problem-focused coping styles and seek social support to cope with problems report less
depression and more positive impressions of
rehabilitation progress than patients who display emotion-focused coping styles.73–75 A
history of depression, chronic pain, lack of
social support, and life stressors are all risk
factors for depression following SCI.65,75
Discussion
It is interesting to compare across secondary conditions for common risk factors. It
would appear, for example, that increasing
age is associated with increasing frequency
of pressure sores, UTIs, respiratory complications, and chronic pain and that persons
with tetraplegia, as opposed to those with
lower level lesions, are more likely to incur
those same complications. Time post injury
predicts the development of both pressure
sores and chronic pain. Gender, level of education, and race are not strong risk factors
across secondary conditions; although for
specific conditions, clear relationships exist
(males are more likely to develop pressure
sores and females are more likely to develop
UTIs). For other conditions such as depression and to some extent chronic pain, the
literature is either silent or inconsistent with
regard to risk factors. Patients with tetraplegia and patients of advancing age seem to be
at generally higher risk for the development
of secondary conditions either because of
prolonged exposure to the conditions that
predispose to the development of those conditions or because of compromises in physiology that can accompany aging. Increased
vigilance is, therefore, in order for patients
with tetraplegia, particularly as they age,
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The mortality rate for individuals with SCI
who are depressed is five times greater than
that for persons of the same age and gender in
the general US population.68 The risk of suicide appears to be associated with time since
injury, with individuals who are 1 to 5 years
post injury displaying the highest suicide
rates. Suicide risk in individuals with SCI
may be higher than that of the general population; individual characteristics that place a
person who is depressed at risk for suicide,
such as male gender, lower levels of social
support, and history of substance abuse, are
overrepresented in the SCI population.
For many years, it was thought that there
were universal reactions to SCI. Adjustment
to disability was believed to be a progression
through a predictable sequence of stages.
Depression was expected to occur as a person
passed through the stages of adjustment to
SCI. The lack of a “depressed” stage was
viewed as an indication that the person had
not truly accepted the nature and finality of
their injury, whereas the presence of a “depressed” stage was viewed as an indicator of
healthy adjustment to SCI.69,70 These stage
models of adjustment following SCI are not
supported by research, and depression following SCI does not predict healthy adjustment to SCI.71
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do, in fact, have a great deal of information
about prevention; persons with SCI and their
caregivers are given that information in
myriad ways at all rehabilitation centers. For
some, if not most, that information is sufficient to ensure compliance and health. For
others, information alone is not sufficient. It
may be impossible to prevent all secondary
conditions all the time, even with the best
self-care, but it is frustrating to all clinicians
and ultimately demoralizing if not devastating to the person with SCI that they are not
more successful (e.g., in the case of pressure
sores). With shrinking inpatient rehabilitation stays, it will become more and more
difficult to provide all the information, much
less make the behavior changes necessary,
for optimal self-care and minimal development of secondary conditions. Therefore, we
as clinicians and researchers will need to
develop ways to reach beyond the hospital to
institute novel programs like that of Jones
and colleagues62 to help our clients maintain
optimal health post injury.
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