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This commentary reflects on the high rate of health care utilization among individuals with traumatic spinal cord
injury (SCI) in the first year of injury as reported by Skelton et al. in the current issue of this journal. Commentary
argues that the variation in risk-adjusted rehospitalization rates suggests that there is considerable opportunity
for improvement. Authors note that we need better strategies to prevent the onset of the 3 conditions that drive
most of the rehospitalization, namely, urinary tract infections, pneumonia, and pressure ulcers. Commentary also
urges providers to rethink and reinvent the process of care in acute, rehabilitation, and post-discharge phases of
care. It recommends that SCI centers take greater advantage data resources already available such as the
National Spinal Cord Injury Database to openly share and compare center-to-center differences in practice
and outcomes. It also urges SCI centers to reinvent their systems of care in ways being made possible under
health care reform, especially systems that make all providers in a given episode of care—from acute to
rehabilitation to post-discharge care, mutually and financially accountable for both outcomes and costs
including emergency room use and rehospitalization.
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This issue of The Journal of Spinal Cord Injury Medicine
contains an article by Skelton et al. that examines health
care utilization among 168 individuals with traumatic
spinal cord injury in the first year after inpatient rehabi-
litation at one of the nation’s leading SCI rehabilitation
centers and a participating center in the Model SCI
Systems (MSCIS) program.1 This study advances our
understanding by looking beyond rehospitalization to
include other types of health care utilization in the
first year following injury or discharge from medical
rehabilitation.

The results of the study are sobering: “45%…were
rehospitalized, 57% visited an ER [emergency
room],…26% required surgery,” and 30% spent some
time in a skilled nursing facility.1 These findings speak
to an enduring need to (1) address the health problems
leading to rehospitalization and (2) reinvent how we
organize and manage SCI care both in the rehabilitation
center and beyond.

Synthesis of this study with the existing evidence
The Skelton et al. study follows others in the U.S.,
Canada, and elsewhere that have also examined post-
discharge utilization, specifically rehospitalization. The
45% rate of rehospitalization reported in the Skelton
et al. study is higher than those reported in previous
studies.2 In a recent study of 951 SCI patients from 6
MSCICs, DeJong et al. report that 36.2% were rehospi-
talized in the first year since injury despite a more
complex case mix.3 This first-year rate of rehospitaliza-
tion corresponds to the 36.5% rate reported by the
National SCI Statistical Center (NSCISC) for 2014.4

The NSCISC reports that rehospitalization rates taper
off slightly in subsequent years to about 31% in Year 5
and 28% in Year 10.

These rates, however, mask the full scope of rehospi-
talization as some individuals are rehospitalized mul-
tiple times following rehabilitation during their first
year of injury. In the Skelton et al. study nearly a third
of those rehospitalized were rehospitalized 3 or more
times in the first year, twice the rate found in the
larger DeJong et al. study.1,3

What these and other studies show is that rehospitali-
zation is a persistent issue and remains unacceptably
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high. We say unacceptably high, in part, because there is
considerable variation in risk-adjusted rehospitalization
rates even among “model” centers. The DeJong et al.
study found, after adjusting for case mix, a 16-percen-
tage point variation in rehospitalization rates, a level
of variation that suggests that significant opportunities
for improvement exist.3

What’s to be done?
We need to work on two main fronts. First, we need to
isolate and better manage the clinical drivers of rehospi-
talization and second, we need to rethink and reimagine
how we organize and deliver SCI care, both in the reha-
bilitation center and beyond.

Clinical drivers of rehospitalization
We know what the clinical drivers of rehospitalization
and high health care use are. Both the Skelton et al.
study and earlier studies point to the same Big Three:
(1) urinary tract infections, (2) pneumonia, and (3)
skin breakdown (mainly pressure ulcers).1 Now is the
time to actively and aggressively develop and implement
strategies to avert these conditions when they first
appear, or better yet, prevent these costly conditions,
altogether. While we know that individuals with SCI
are more susceptible to secondary health conditions, it
should not be accepted that they are inevitable by-pro-
ducts of SCI.
Our approach to these frequently occurring health

conditions is mainly one of reaction, not prevention
and, as such, our preventive tactics remain limited in
scope despite existing but relatively untested strategies.
For example, while we more often recommend exercise
to people with SCI, do we similarly recommend respirat-
ory exercises, even when we know people are at high risk
for further impairment? Do we heighten our medical
rehabilitation follow-up and surveillance during this
high-risk first post-injury year or do we rely on
primary care (or others) to monitor these drivers of
rehospitalization? Do we frequently monitor pressure
relief strategies and individualize our approach in
keeping with the changing needs of the patient? A
recently completed systematic review, for example,
clearly indicates that a flexible and individualized
program of pressure relief strategies that is re-evaluated
and modified often is likely the best preventive strategy.5

Further, an expanded armamentarium for lower
urinary symptom management and UTI prevention
might include Vitamin C, cranberry, Methenamine,
cyclic prophylactic low-dose antibiotics, probiotics,
and various intravesical instillations. Broadly speaking,
evidence to date does not support these therapeutics,

however evidence consists mainly of small non-random-
ized trials—hardly the level at which we can easily
dismiss the benefits that many with SCI report. A
recent randomized trial demonstrates the benefits of
prophylactic cranberry in at-risk women post-gynecolo-
gic surgery, suggesting that further study in SCI may be
worthwhile.6 We need larger and more rigorous trials to
test such interventions before dismissing them as ineffec-
tive. More importantly, big and costly problems do not
always require big and costly solutions. There are
simple, low-to-no cost solutions that are not commonly
prescribed.
We also need to rethink well-meant policy changes

that have unintended consequences for individuals
such as those with SCI and may contribute to higher
downstream health care utilization. The systematic
review mentioned above points to the discordance
between hospital-acquired pressure ulcers being con-
sidered “never events” despite evidence that guidelines
for pressure ulcer prevention cannot be adhered to at
all times.5 And, with hospitals now at financial risk
for catheter-associated UTIs, hospitals’ primary preven-
tive strategies include early removal of indwelling cath-
eters. While this strategy is an effective one for many
hospitalized patients, it is already proving detrimental
for some with SCI whose indwelling catheters are
being removed early in acute care with little regard to
adequate bladder emptying. This is contributing to a
higher risk for UTI and other genitourinary damage
due to bladder overdistension with long-term conse-
quences when patients return to the community.
Instead of broad policy-driven strategies that are

helpful to many and harmful to some, hospitals need
to identify those at high risk due for selected conditions,
exempt them from potentially dangerous policies, and
then use more individualized and precision-based
approaches to promote better care. In both inpatient
and outpatient settings, such strategies might include
improved antimicrobial stewardship by educating
health care providers about the distinct clinical criteria
for UTI diagnosis in catheterized individuals and in
the use of newly available instruments to better describe,
characterize, and monitor urinary symptoms in people
with neurogenic bladder, respiratory monitoring and
exercise guided by level of injury-based neurologic
impairment, and more flexible protocols for pressure
ulcer prevention.
SCI providers and researchers also need to recognize

and respond to gaps in current SCI care guidelines.
Instead of prevention guidelines that address body
systems and risk factors in isolation, we should consider
developing a guideline that encompasses all preventive
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care strategies for people with SCI concurrently given
their interactions. Therefore, skin protection might be
considered together with pneumonia prevention and
bowel and bladder management, as these systems
don’t function (or dysfunction) in isolation. Also, guide-
lines need to take into consideration the individual
differences between patients and the varying needs of
patients. In the systematic review mentioned above,
one clear finding was that pressure relief strategies
need to be individualized and flexible, given changing
situations and circumstances.5

Providers care deeply about their patients and their
patient outcomes. When adverse events lead to rehospita-
lization, providers rightfully note the lack of social
support, lack of attendant care, inaccessible homes, bad
neighborhoods, the vagaries of third party payment,
patient noncompliance, and the like. Unfortunately,
these “explanations” have served to exempt us from any
responsibility. They deflect accountability. They con-
veniently absolve us from events more distal to the clini-
cal encounter. They confirm our sense of powerlessness to
affect the course of a patient’s well-being once they have
left our clinical span of control when in fact there is much
that we can do as we note later.

Organization and delivery of SCI care
DeJong et al. report that most patients with SCI
believed that they had sufficient patient health education
while in rehabilitation.3 Skelton et al. report that 86%
had access to a primary care provider (PCP).1 Yet,
57% of those in the Skelton et al. study used ER care
and 45% were rehospitalized. Clearly something is
amiss with how we are providing care.1

To bring rehospitalization rates down, we need to
rethink and reinvent rehabilitative care and post-rehabi-
litation SCI health care in addition to the clinical strat-
egies mentioned above. Yes, we have made great strides
over the last 40 years but are we rendering the right care
at the right time in the right place by the right provider
and for the right person?7 We are prone to look for
single interventions, one or more magic bullets—a
patient education intervention in rehabilitation, a tele-
phone follow-up protocol, outpatient follow up, accessi-
ble physician offices, in-home visits, a less pressure ulcer
prone seat cushion, a better in-dwelling catheter, and
yet, none of these individually or even collectively, can
be fully effective unless it is the right care at the right
time and for the right person.

Failures of imagination
Our failures stem, in part, from our payment systems
that restrict our span of clinical control and limit our

imagination of what could be. Our failures also stem
from our research models and research designs that
narrow the scope of our inquiries and our approach to
problem solving. Single intervention studies such as ran-
domized trials—deemed the gold standard in the health
sciences, are often reductionistic, where setting or
context is thought to be white noise. And then we
wonder why so many promising randomized trials
show no intervention effect. The Skelton et al. study,
to which this commentary responds, builds on data
from a randomized trial of a telephone follow-up
intervention that showed no reduction in health care
utilization such as rehospitalization (personal com-
munication with Jeanne Hoffman, June 24, 2015).1

Yet, this intervention might well have been an effective
case management tool in a more integrated post-dis-
charge health system.

Our multivariate models are also deficient in helping
us understand post-rehabilitation health care utilization.
We typically use patient-centric variables—demo-
graphics, health and functional profiles, and health
care utilization variables specific to the patient such as
patient’s rehabilitation length of stay, hours of therapy,
etc. We are not good at capturing system variables
that are hard to quantify. We frame our research ques-
tions and clinical thinking accordingly.

Power of data
Where do we start? Start with data. We have lots of it.
We need, for example, to understand who exactly are
the high users of health care. What separates the “fre-
quent flyers” from the others? How are they different?
How can we target them? Or, consider the rehospitaliza-
tion data stemming from the DeJong et al. study cited
earlier.3,8 The centers with above-average risk-adjusted
rehospitalization rates should be learning from centers
with below- average rehospitalization rates as to why
there is such disparity in risk-adjusted readmission
rates and what they might do differently. We need to col-
laborate with, and learn from one another in ways that
go well beyond presenting papers at scientific meetings.
Doing rigorous controlled research studies are necess-
ary, but not sufficient; they are not always the elixir
we think.

Instead, we guard our data carefully. We hide behind
the veil of patient confidentiality, provider sensitivities,
and scientific integrity. The entire National SCI
Database, including its multi-year follow-up data,
should be deidentified, made compliant with Health
Insurance Portability and Accountability Act
(HIPAA) for distribution, and opened up for compara-
tive analyses among participating SCI centers to help us
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learn from one another. Each center should be evaluat-
ing their performance relative to their peers including
their patients’ post-discharge health care utilization
and outcomes. NSCISC should also make public use
samples available to non-system participants who want
to improve their own programs by benchmarking their
performance against their peers deemed to be model
systems. The MSCIS might consider drawing on the
example of AHRQ’s [Agency for Healthcare Research
& Quality] HCUP family of health care databases that
are now routinely available for 3rd party analyses includ-
ing HCUPnet, the agency’s free on-line data query
system or its on-line MONAHRQ system that allows
providers to upload their own data for comparative ana-
lyses. 9

Role of health care reform
TheMSCIS could be much more and become a far more
dynamic platform for innovation and improved SCI
care. The Affordable Care Act (ACA) provides a rich
array of opportunities to test different methods of inte-
grating acute care, post-acute rehabilitation care, and
follow-up care into one episode of care—the very
raison d’être of the model systems program. Where,
for example, do we see a bundled payment demon-
stration for SCI care where all providers from acute
care to follow-up care are held jointly accountable for
both outcomes and costs over an extended period of
time? Imagine an accountable care organization
(ACO) built around the needs of individuals with SCI.
Why cannot the model systems program become a facil-
itator for a multi-site bundled payment initiative in SCI?
Granted that the ACA’s new initiatives are largely
focused on the Medicare program and most patients
with SCI are not Medicare eligible and, granted we
are often dealing with small numbers at any one individ-
ual SCI center, but the principles governing these initiat-
ives are generalizable to other payers. One needs to look
at the entire arc of American health care reform that is
moving from fee-for-service, unit-based care to
episode- and population-based management, bundled
payment, accountable care, and value-based
purchasing.
In short, the ACA provides new opportunities to

realign the financial incentives needed to get providers
across the entire continuum to communicate and collab-
orate toward a common set of patient endpoints.

Payment drives practice. One has only to look at some
of the existing bundled payment demonstrations to see
how providers are reimagining and reinventing their
clinical pathways and reallocating funds to intervene
post-discharge in ways not previously possible. We
need to do the same in SCI management if we are to
drive down rehospitalization rates and avert unneeded
health care use. It would also encourage us to test and
use “the simple, low-to-no cost solutions that are not
commonly prescribed” mentioned earlier, in part
perhaps, because they were deemed non-reimbursable.
Various health-reform initiatives are doing what the

Skelton et al. study has done, namely, look at the
entire pattern of health care utilization, much of which
is dysfunctional.1 Rehospitalization rates have emerged
as a sentinel quality indicator in American health care.
But rehospitalization rates need to be understood in
the larger context of health care utilization to help us
better understand the broader patterns of care that
lead to rehospitalization and how other types of care
might help mitigate and control the medical compli-
cations that lead to a readmission.
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