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ABSTRACT
Background Benchmark data from the Trauma Quality
Improvement Program (TQIP) identified an opportunity
for improvement in our trauma programme. Our
unexpected return to the intensive care unit (ICU) was
found to be higher than the national averages and we
also noticed that our readmission rate had increased. We
chose to address these complications as continuous
quality improvement projects. It was hypothesized that
restructuring the workflow of the trauma advanced
practice providers (APPs) to focus on the delivery of
comprehensive clinical care would decrease return to ICU
and readmission rates of trauma patients.
Methods The development of the APP programme
occurred from 2012 to 2014. First, APP daily shifts were
extended to mirror the resident physicians’ coverage.
Second, the APPs’ original job description was expanded
from ‘task-oriented’ workflow to providing
comprehensive clinical care. Third, the APPs were
involved in the evaluation and decision-making process
for transferring trauma patients from the ICU. Finally, the
APPs implemented a new discharge process that
included all information in a standardized format and a
follow-up phone call 24–48 hours after discharge. The
trauma registry at our verified, academic level I trauma
center was use to assess our ICU and hospital
readmission rates during the time we instituted the new
APP workflow programme.
Results In 2012, our ICU readmission rate was 5.7%
(TQIP=1.9%) but then decreased to 4.4% in 2013
(TQIP=2.5%) and 2.1% in 2014 (TQIP=2.8%). Our
hospital readmission rate was 2.0% in 2012 but then
decreased to 1.38% and 0.96% over the next 2 years.
Conclusions After extending the APP service coverage,
implementing a comprehensive clinical care model and
standardizing the discharge process, our unplanned
return to ICU rates have decreased to below the TQIP
national average and hospital readmission rates have
also decreased by half.
Level of evidence III.

INTRODUCTION
One of the hallmarks of trauma care is a commit-
ment to continually assessing our results and
looking for opportunities to improve the care of
our patients. In fact, the ‘Performance
Improvement and Patient Safety’ chapter of the
Resources for Optimal Care of the Injured Patient
2014 “calls for each trauma program to demon-
strate a continuous process of monitoring,

assessment, and management directed at improving
care”.1 However, some of the challenges have been
identifying opportunities and having a comparison
with which to measure your performance. To that
end, the American College of Surgeons Committee
on Trauma on Trauma (COT) developed the
Trauma Quality Improvement Program (TQIP).2

As noted on their website, “TQIP accomplishes
its work by collecting data from your trauma
center, providing feedback about your center’s per-
formance, and identifying institutional character-
istics that your trauma center staff can implement
to improve patient outcomes. The program uses
risk-adjusted benchmarking to provide your hos-
pital with accurate national comparisons.”2 In
2013, benchmark data from TQIP identified an
opportunity for improvement in our trauma pro-
gramme. Our unexpected return to the intensive
care unit (ICU) was found to be higher than the
national averages and we also noticed that our hos-
pital readmission rate had increased. We chose to
address these complications as continuous quality
improvement projects. It was hypothesized that
restructuring the workflow of the trauma advanced
practice providers (APPs; trauma nurse practi-
tioners and physician assistants) to focus on the
delivery of comprehensive clinical care would
decrease unplanned return to ICU and readmission
rates of trauma patients.

METHODS
In 2013, we noted that our 2012 TQIP Benchmark
Report had an unexpected return to the ICU that
was much higher the national average. We also
noted, from our institutional trauma registry, that
our hospital readmission rate had increased over 3
consecutive years to 2%. As a quality assurance ini-
tiative, we restructured the workflow of our trauma
APPs (nurse practitioners and physician assistants)
to focus on these issues in a project that we termed
‘comprehensive clinical care’. The main compo-
nents of this initiative were to have the APPs
assume the majority of care for the trauma patients
by: (1) standardizing the ICU transfer process, (2)
having the APPs be primary care providers on the
ward, (3) standardize the discharge process, (4)
calling all patients within 24–48 hours of discharge
and (5) organizing an APP lead trauma clinic for
outpatient follow-up.
When trauma ICU patients were deemed stable

for transfer to the floor, the trauma APPs provided
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Figure 1 Registered nurse (RN) trauma patient discharge checklist. AVS, after visit summary.
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an independent assessment and wrote transfer orders to the
ward if they agreed. The trauma surgeon on call adjudicated any
differences of opinion. The trauma APPs then became the
primary care providers for trauma patients on the ward, coord-
inating all aspect of their care. The trauma APPs also developed
a standardized discharge process that included a checklist for
the discharging nurse (figure 1), information on follow-up
appointments, a pamphlet for the patient that included fre-
quently used clinic phone numbers, and information on obtain-
ing disability forms, medical records and radiological studies.
The trauma APPs instituted a follow-up phone call programme
that contacted trauma patients 24–36 hours after discharge to
inquire about pain management, development of new symptoms
and status of follow-up appointments. Finally, we also converted
our case manager and social worker from unit-based model to a
service-based model with dedicated trauma service personnel
from Monday to Friday. In addition, the case manager’s office
was co-located with the trauma APPs to facilitate communica-
tion and collaboration.

We used our annual TQIP benchmark reports from 2012 to
2013 and 2014 to trend our unplanned return to ICU rate
before (2012), during (2013) and after (2014) this restructuring.
Since the elderly patient population was the largest contributing
segment, we also reviewed the unplanned ICU readmission rate
for this group as well. We also used our institutional trauma
registry to track our unplanned hospital readmission rate during
this same time frame (TQIP did not track hospital readmission
at this time). Changes in our ICU readmission rate compared
with the TQIP national average were analyzed using χ2 testing.

RESULTS
During the 3 years of this study, there were no significant differ-
ences in trauma volume, patient age, percent male, injury severity
score, hospital and ICU length of stay (LOS) or mortality rate
(table 1). In 2012, our ICU readmission rate was 5.7% while the
TQIP national average was 1.9% (p<0.05 by χ2). After the initi-
ation of the trauma APP programme, the ICU readmission rate
decreased to 4.4% in 2013 (TQIP=2.5%) and to 2.1% in 2014
(TQIP=2.8%, p=0.28 by χ2). ICU readmissions for geriatric
patients similarly improved (from a high of 7.5% down to 4%)
but remained slightly above the TQIP national average for this
population, although this difference was no longer statistically sig-
nificant (p=0.7; figure 2). Our overall readmission rate to our
hospital was 2.0% in 2012 but then decreased to 1.38% and
0.96% over the next 2 years (figure 3).

DISCUSSION
Using TQIP data and our own trauma registry, we were able to
identify opportunities for improvement in the care of trauma

patients. Specifically, we had seen an increase in the number of
patients with unplanned readmissions to the ICU and to the
hospitals. We interpreted these events as lack of coordination of
care, especially around the time of handoffs (ICU-to-floor and
inpatient-to-home). Through our Trauma Performance
Improvement and Patient Safety (PIPS) committee, we initiated
a quality improvement project. The main features of the pro-
gramme were (1) restructuring the work flow to make ICU
transfers and hospital discharge part of the workflow of our
trauma APPs, (2) developing a discharge checklist and informa-
tion packet for the patients and (3) a postdischarge phone call
for early check-in with the patient. With these changes, we saw
a significant decrease in our unplanned readmissions to the ICU
as well as an improvement in our hospital readmission rates
(figures 2 and 3).

Readmission to the ICU is a common event. In a systematic
review of 31 studies, Wong et al3 found that ∼10% of all
patients discharged from an ICU are readmitted during the
same hospitalization. Not surprisingly severity of illness scores
was higher among readmitted patients in most studies.
However, readmission to the ICU was associated with mortality
and longer LOS in the ICU and hospital, suggesting that any
effort to decrease these events through coordination of care
would be beneficial.

Collins et al4 demonstrated that the addition of an experi-
enced acute care nurse practitioners to their trauma step-down
unit results in an overall decrease LOS, as well increased both
physician and nursing satisfaction. Similar to our model, the

Figure 2 Unplanned return to the ICU rates. *p<0.05 by χ2. ICU,
intensive care unit; SHC, Stanford Healthcare; TQIP, Trauma Quality
Improvement Program.

Table 1 Demographics and patient outcomes

2012 2013 2014

Trauma volume 2459 2401 2609
Age (years) 42.9 42.2 42.6
Males (%) 62.5 62.6 62.9
ISS 7.1+8.1 7.3+7.9 7.3+7.4
Hospital LOS (days) 3.1+7.3 2.9+11.6 2.7+5.2
ICU LOS (days) 4.8+6.3 4.4+4.9 4.9+17.0
Mortality (%) 2.1 2.0 2.4

ICU, intensive care unit; ISS, injury severity score (+SD); LOS, length of stay (+SD).
Figure 3 Unplanned hospital readmission rates.
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APP was ‘the point of first contact for all patients, families, and
nurses in the step-down area’ and ‘coordinated patient care with
various members of the team including consulting services,
ancillary services, and case management’. The APPs also pro-
vided detailed educational material to the family and patients,
including discharge instructions. Similar to our study, they felt
that the coordination, consistency and teamwork provide by the
nurse practitioner were key elements in the success of the
programme.4

The hospital readmission of 1% is very low but is similar to
other reports.5 This certainly underestimates the total readmis-
sion rate as we could only track readmissions to our hospital.
Other single institutional studies have found readmission rates
of 4–7%.6 7 Copertino et al7 found a 6.6% readmission rate at
a median of 9 days after discharge in a single institution study.
While many of these are likely to be unavoidable, major
comorbidities were significant predictor, suggesting that coord-
ination of discharge and early follow-up may help reduce
readmission rates. Our low readmission rate (1–2%) compared
with the 4–7% reported in these studies may reflect different
inclusion criteria in our trauma registries and databases.

More comprehensive readmission databases (using state or
provincial wide data sources) have found somewhat higher
unplanned readmission rates. Using a state wide data base from
California, Olufajo et al8 found a 7.6% readmission rate with
36% occurring at a different hospital. Moore et al9 found a
similar 30-day readmission rate at 6%, but this did increase to
21% when carried out to 6 months. Significantly, 77% of read-
missions in their study were not to the index hospital, under-
scoring the need for thorough follow-up with trauma patients.

Haan et al10 added trauma nurse practitioners to their team
and used them to replace fellows on daily multidisciplinary dis-
charge rounds. They found that ‘nurse practitioners were able
to perform at a level equal to that of senior house staff ’ and
noted ‘no decreases in the efficiency of the discharge round
process’. Combined with these findings, non-rotating dedicated
trauma APPs may provide better discharge outcomes for the
polytrauma patient. Although anecdotal, we think this is espe-
cially helpful working as a team with the trauma case manager
and social worker.

Incorporating APPs onto a trauma teams with trainees can
present some challenges. Collins et al4 found essentially a 100%
agreement among trauma surgeons and nurses that the addition
of trauma APPs was beneficial, although they did not survey
residents or fellows. However, as Haan et al10 noted, in this era
of restricted duty hours and increasing volume, the APPs can
help the team maintain efficiency. Kahn et al11 found that when
APPs were introduced into a surgical ICU, almost half of their
surgical residents reported a positive effect and only 31% felt it
was detrimental.

The limitations of this study are that it was observational, the
TQIP ICU readmission rates are not risk-adjusted and TQIP did
not track hospital readmissions. Despite these limitations, these
data support similar studies outlining the beneficial effects of
incorporating APPs into the care of trauma patients.4 10 11

CONCLUSIONS
By restructuring the workflow of our APPs to focus on the deli-
very of comprehensive care of trauma patients and standardizing
the ICU transfer and hospital discharge processes, we were able
to reduce unplanned readmissions to ICU and also decrease hos-
pital readmission rates of trauma patients.
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