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Abstract
Background Unplanned hospital readmissions increase
healthcare costs and patient morbidity. We hypothesized
that a program designed to reduce trauma readmissions
would be effective.
Methods A Trauma Transitional Care Coordination
(TTCC) program was created to support patients at high
risk for readmission. TTCC interventions included call
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reported current substance abuse, and 26.9% (n=70)
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had a current psychiatric diagnosis. 74.2% (n=193)
attended outpatient trauma appointments within 14
days of discharge. 96.3% were successfully followed.
Only 6.6% (n=16) of patients were readmitted in the
first 30 days after discharge. This was significantly lower
than both center-specific readmission rates before start
of the program (6.6% vs. 11.3%, P=0.02) and recently
published population-based trauma readmission rates
(6.6% vs. 27%, P<0.001).
Discussion A nursing-led TTCC program successfully
followed patients and was associated with a significant
decrease in 30-day readmission rates for patients with
high-risk trauma. Targeted outpatient support for these
most vulnerable patients can lead to better utilization
of outpatient resources, increased patient satisfaction,
and more consistent attainment of preinjury level of
functioning or better.
Level of evidence Level IV.
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Unplanned 30-day readmissions after trauma
hospitalization are associated with a twofold
increase in risk of death at 1 year and threefold
higher per-patient expense.1 One-fourth of annual
Medicare expenditures in the USA are a result of
30-day hospital readmissions. As part of an effort
to improve quality and reduce healthcare costs,
the Hospital Readmission Reduction Program was
instituted in 2012. This program reduces Medicare payments for hospitals with excessive readmissions for specific conditions and procedures,

including heart attack, heart failure, pneumonia,
chronic obstructive pulmonary disease, hip/knee
replacement, and coronary artery bypass graft
surgery.2
Given the association with worse outcomes and
the economic pressure from the Hospital Readmission Reduction Program, there has been much
interest in reducing the 30-day readmission rate
in medical patients.3-8 Transitional care coordination is a set of interventions that has been proven
effective in reducing 30-day readmission rates
in patients with complex chronic medical conditions.9-11 The hallmarks of transitional care include
focus on highly vulnerable, chronically ill patients
throughout clinical transitions in health and healthcare; the time-limited nature of the services; and
the emphasis on education of patients and family
caregivers to address root causes of poor outcomes
and avoid preventable rehospitalizations.12 The
interventions that have been proven the most effective in successful transitional care programs for
chronic medical diseases have included active care
coordination by a nurse, active medication reconciliation, communication between primary caregivers
and hospital, and home visitation.13
As trauma survival improves and trauma care
becomes more complex, it is increasingly recognized that certain traumas create chronic disease.
The form of this chronicity may be different for
different patients. On discharge trauma patients
may have separate appointments with a panoply
of specialists, new medications for anticoagulation
requiring monitoring, newly diagnosed chronic
medical conditions, or even completely new
anatomy. All of which may have profound longterm consequences for the patient. Although there
is a movement in the trauma community to gather
longer term outcomes,14 there are few, if any,
interventions described to improve patient-centered outcomes for at-risk trauma patients after
discharge.
It was our objective to design and implement a
Trauma Transitional Care Coordination (TTCC)
program based on traditional transitional care
coordination models for chronic medical conditions. The aim of this program was to identify and
support those trauma patients at highest risk for
readmission and reduce overall readmission rates
in this population. Additional outcome measures
included trauma clinic appointment attendance,
new primary care provider appointment attendance, and enrollee perception of the program.

Hall EC, et al. Trauma Surg Acute Care Open 2018;3:1–4. doi:10.1136/tsaco-2017-000149

1

Trauma Surg Acute Care Open: first published as 10.1136/tsaco-2017-000149 on 8 February 2018. Downloaded from http://tsaco.bmj.com/ on May 24, 2022 by guest. Protected by
copyright.

Trauma Transitional Care Coordination: protecting
the most vulnerable trauma patients from
hospital readmission

Open Access

Any previous readmission

Table 3 Causes of 30-day readmissions among Trauma Transitional
Care Coordination enrollees

Lack of home assistance/care services

Non-preventable

Worsening of known infections (8)

Poor or absent insurance

Preventable

Inadequate culture follow-up (1)

Identified risk factors for readmission

Social factors

Medical history

Trauma sequelae

Psychiatric disease

Symptomatic pleural effusion (1)

Drug abuse

Incorrect discharge medications (1)

Multiple comorbidities without primary care

Inappropriate discharge location (5)

Pulmonary embolism without primary care
Vascular injury without primary care
New tracheostomy
New traumatic brain injury
High-output fistula
Large, open wounds before definitive closure

Methods

Using a combination of literature review and expert clinical
opinion from a panel of experienced trauma providers including
nurses, case managers, intensivists, and surgeons, risk factors for
readmission were defined (table 1).
Patients who had any of the risk factors were identified prior
to discharge. A full-time Trauma Transitional Care coordinator
supervised the following interventions: call to patient (or caregiver) within 72 hours of discharge to identify barriers to care,
complete medication reconciliation, coordination of medical
appointments or home visits, and individualized problem solving
(table 2).
Information on all 30-day readmissions was collected using
phone interviews and inperson meetings with TTCC coordinators. The 30-day readmission rates were compared with the
center-specific readmission rate using the year prior to the initiation of the TTCC program. This comparison rate was the raw
readmission rate for all trauma admissions to our center. The
30-day readmission rate of TTCC enrollees was also compared
with population-based, risk-adjusted rates of readmissions
using published benchmarks. Information was also collected on
completion of follow-up outpatient trauma appointments and
new primary care provider appointments.
After completion of the program, each enrollee was asked
to complete a 10-item exit questionnaire over the phone.
The instrument was designed to gauge enrollee perception of
the program, helpfulness of services provided, and ability of
enrollees to gain independence in identifying complications and
taking care of their new normal.

Results

Two hundred and sixty patients were enrolled in the TTCC
program from January 2014 to September 2015. The average
age of enrollees was 41 years old (SD=14), the mean injury
severity score was 14.6 (SD=10.2), and the mean length of stay
was 11 days (SD=10.5). The majority of enrollees were white
(53%), with 38% African–American enrollees and 9% listed as
other. Most enrollees had blunt trauma (73%).
Of our 260 enrollees, 30.8% (n=80) were uninsured, 41.9%
(n=109) reported current substance abuse, 26.9% (n=70) had a
current psychiatric diagnosis, and 55.4% (n=144) had multiple
comorbidities without a primary care provider.
Only 9 out of 260 patients were lost to follow-up. Seventy-four percent (n=193) of enrollees attended trauma clinic
appointments within 14 days of discharge. Forty-four percent
(n=115) attended new primary care provider appointments
within 30 days of discharge.
The 30-day readmission rate was 6.6% (n=16). This readmission rate was significantly lower than our center-specific readmission rate for the year prior to initiation of the TTCC program
(6.6% vs. 11.3%, P=0.02). This 30-day readmission rate was
also lower than the previously published figure of 27% readmission rate among 174 318 injured patients treated at trauma
centers in California (P<0.001).1 Of the 16 readmissions, 8 were
non-preventable and 8 were preventable (table 3).
Of those enrollees who completed the program, 59.6%
(n=155) completed the exit questionnaire. All survey participants agreed with the statement ‘I feel more prepared and in
more control of my new healthcare needs. I am able to take care
of myself and my new normal’. In addition, all survey participants agreed with the statements ‘The TTCC helped me understand why my medications are important, and when and how to
take them’ and ‘I had multiple appointments that were easy for
me to attend because the TTCC was helpful in helping me sort
them out’.

Discussion

Table 2 Timeline for Trauma Transitional Care Coordination
interventions TTCC
Before discharge
Identification of high-risk patient
Initial meeting with TTCC coordinator
Within 72 hours of discharge
Call to patient or caregiver
Identification of barriers to care
Complete medication reconciliation
Ongoing
Coordination of medical care/appointments
Personalized problem solving
TTCC, Trauma Transitional Care Coordination.

2

The TTCC program was able to significantly reduce 30-day readmission rates among patients with high-risk trauma compared
with previous center-specific rates and population benchmarks.
TTCC also demonstrated feasibility of long-term follow-up with
96.6% of enrollees completing the program. All of those TTCC
enrollees who completed the exit questionnaire felt prepared to
take care of themselves and their new normal.
Previously published 30-day readmission rates after trauma
range from 7% to 30%.15-21 Some of this variability comes from
collection method and from specific trauma population studied.
Most of the readmission rates less than 10% come from singlecenter studies without complete follow-up.15 22 23 Most of the
published 30-day readmission rates for trauma also include all
trauma patients at each center, not just those patients at high
risk for readmission.19 24 25 We used two different readmission
rates as a basis of comparison. Our center-specific rate of 11.3%
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institutions) and having no risk adjustment for readmission built
in. The center-specific rate we used included all admitted trauma
patients. To try and compare our TTCC participants with a
trauma population whose baseline readmission risk was more
like their own, we also used a population-based rate for comparison.1 However, this comparison rate does not take into account
the added risk associated with previous hospital readmissions,
increased comorbidities, lack of resources, psychiatric history,
and specific injury patterns that our TTCC enrollees had. All
of these factors have been shown individually to increase risk
of 30-day readmission.18-20 26 It could be the specific decrease in
risk of 30-day readmission attributable to TTCC is greater when
these factors are taken into account.
Another limitation to this study is using 30-day readmissions
as our outcome measure. Readmissions have been associated
with worse patient outcomes and higher cost and therefore have
become an easily measurable and accepted substitution for poor
outcome. Our next steps include tracking and comparing the
actual longitudinal outcomes of TTCC enrollees and non-TTCC
enrollees. The trauma community as a whole is struggling to
define what these long-term, patient-centered outcomes are.27
Bobrovitz et al28 have developed and validated the Quality of
Trauma Care Patient-Reported Experience Measure. Other
measures might include return to work or school; functional and
social status; and initiation and participation in needed health or
support services. There is general agreement that there is a dearth
of validated longitudinal outcome measures for trauma patients,
and part of the work ahead is the development of meaningful,
actionable, and measurable quality indicators.29
Consistent with previous studies of transitional care coordination for chronic medical conditions, we have demonstrated
that targeted outpatient support for at-risk trauma patients can
lead to decreased 30-day readmission rates, better utilization of
outpatient resources, increased patient satisfaction, and more
consistent attainment of preinjury level of functioning or better.
Institution of similar programs at other trauma centers could
improve long-term outcomes and help contain healthcare cost
on a national level.
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outpatient resources. Almost 75% of enrollees had follow-up
outpatient trauma appointments and 44% had new primary
care provider appointments. There were no preventable visits
to the emergency department. All enrollees who completed the
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