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Abstract

BACKGROUND—Intensive care units (ICUs) function frequently at capacity, requiring
incoming critically ill patients to be placed in alternate geographically distinct ICUs. In some
medical ICU populations, “boarding” in an overflow ICU has been associated with increased
mortality. We hypothesized that surgical ICU patients experience more complications when
boarding in an overflow ICU and that the frequency of these complications are greatest in boarders
farthest from the home unit (HU).

METHODS—A 5-year (June 2005 to June 2010) retrospective review of a prospectively
maintained ICU database was performed, and demographics, severity of illness, length of stay, and
incidence of ICU complications were extracted. Distances between boarding patients’ rooms and
the HU were measured. Complications occurring in patients located in the same floor (BUSF) and
different floor (BUDF) boarding units were compared and stratified by distance from HU to the
patient room. Logistic regression was used to develop control for known confounders.

RESULTS—A total of 7,793 patients were admitted to the HU and 833 to a boarding unit
(BUSF, n =712; BUDF, n = 121). Boarders were younger, had a lower length of stay, and Acute
Physiology and Chronic Health Evaluation Il and were more of tentrauma/emergency surgery
patients. Compared with in-HU patients, the incidence of aspiration pneumonia (2.2% vs. 3.6%, p

Copyright © 2014 by Lippincott Williams & Wilkins)
Address for reprints: Jose L. Pascual, MD, PhD, Division of Traumatology, Surgical Critical Care and Emergency Surgery,
Department of Surgery, The Trauma Center at Penn, 3400 Spruce St, Maloney 5, Philadelphia, PA 19104,
jose.pascual@uphs.upenn.edu..

J.L.P. and N.W.B. contributed equally to the primary authorship of this article.
Supplemental digital content is available for this article. Direct URL citations appear in the printed text, and links to the digital files
are provided in the HTML text of this article on the journal’s Web site (www.jtrauma.com).

AUTHORSHIP

J.L.P. and P.M.R. designed this study. J.L.P. and M.P.R. conducted the literature search and collected data. M.D., D.N.H. and N.W.B.
performed data analysis. J.L.P., NW.B., S.R.A., D.N.H., B AK, C.AS., C.W.S. and P.M.R. contributed to data interpretation. J.L.P.
and N.W.B. wrote the manuscript. All authors participated in critical revision. J.L.P. and N.W.B. equally contributed to the first
authorship of this manuscript.

DISCLOSURE
The authors declare no conflicts of interest.


http://www.jtrauma.com

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Pascual et al. Page 2

< 0.01) was greater in BUSF patients and highest in those farthest from the HU (odds ratio [OR],
2.39;p =0.01). Delirium occurred less often in HU than in BUDF patients (3.3% vs. 8.3 %, p <
0.01), and both delirium (OR, 6.09, p < 0.01) and ventilator-associated pneumonia (OR, 4.49, p <
0.05) were more frequent in patients farther from the HU.

CONCLUSION—Certain ICU complications occur more frequently in boarding patients
particularly if they are located on a different floor or far from the HU. When surgical ICU bed
availability forces overflow admissions to non—-home ICUs, greater interdisciplinary awareness,
education, and training may be needed to ensure equivalent care and outcomes.

LEVEL OF EVIDENCE—Epidemiologic study, level 111. Therapeutic study, level IV.

Keywords
ICU boarding; off-service admissions; ICU complications; surgical intensive care

The availability of critical care resources is becoming progressively insufficient for an ever
aging Western population. Recent reports have highlighted how the demand for intensive
care beds continues to increase despite global cost-cutting measures that prevent their
physical expansion.! Institutions have thus used different strategies to accommodate patients
who require critical care in the absence of preferred intensive care unit (ICU)
accommodations.2~4 One solution has been to temporarily “board” critically ill patients in
their existing hospital location such as the emergency department or the post anesthesia unit
(PACU) while awaiting ICU bed availability. Several studies have suggested that such
boarding practices may worsen patient outcomes and increase both length of stay (LOS) and
mortality.5~7 In large hospitals where several distinct subspecialized ICUs coexist, another
strategy is to admit critically ill patients to an ICU other than the preferred home (e.g.,
intended) ICU. The home ICU service then travels to this geographically distinct unit to
administer care. A few studies have evaluated this practice, predominantly in medical ICU
patients boarding in coronary care units (CCUs). Here, results vary, but some studies also
have found worse outcomes with CCU boarding.3 Little is known about surgical ICU
(SICU) patient outcomes when they board in subspecialized 1CUs other than the preferred
home SICU.

Our academic medical center frequently operates at 100% bed capacity and routinely admits
SICU patients to alternate subspecialty ICUs when the home SICU (HU) is full. These
boarding patients are cared for by nurses from the local unit and by the surgical critical care
service (SCCS) that travels between the home and boarding units.

In the current study, we sought to determine if patients boarded in a geographically distinct
subspecialized ICU and cared for by a travelling SCCS experienced greater ICU
complications. We further hypothesized that the patients boarding farthest from the HU were
at highest risk for complications.
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PATIENTS AND METHODS

The study was approved by our institutional review board. All SCCS admissions queried
between June 2005 and June 2010 in the Hospital of the University of Pennsylvania Surgical
ICU database were considered for study.

SCCS: Composition

Surgical patients requiring ICU care originate from 1 of 17 admitting primary services
(trauma, emergency surgery [ESS], colorectal, gastrointestinal, pancreatic, hepatobiliary,
otorinolaryngology, urology, bariatric, obstetrics/gynecology, vascular, endocrine/oncologic,
oral maxillofacial, orthopedic, plastic, solid organ transplantation, and thoracic surgery).
Patients are randomly admitted to one of two SCCS teams (gold or green). Cardiac and
neurologic surgery patients are not admitted to the SCCS. Although they are cared for by the
SCCS, liver transplant SICU patients were excluded from the study because they are
historically always admitted to the neuro-SICU (NSICU). Week-long daytime attending
intensivist coverage alternates between dedicated critical care—trained anesthesiologists and
trauma surgeons. Each SCCS team is composed of ICU fellows (anesthesia, trauma and
pulmonary critical care), surgical, emergency medicine, or anesthesia residents (3-6 per
team in month-long rotations) and experienced® advanced practitioners (Certified Registered
Nurse Practitioner—1-2 dedicated to either team). Night time in-house coverage includes
one fellow and two residents. On evenings and weekends, a telemedicine service (nurse and
intensivist) monitors patients through a video camera located only in HU rooms.

Prospectively Maintained SICU Database

The database is maintained by rounding CRNPs who enter demographic data (name,
medical record number, age, sex, race, room number, Acute Physiology and Chronic Health
Evaluation 1l [APACHE I1] score, ICU admission/discharge date, ICU LOS, reason for ICU
admission) in every SCCS patient at admission. Each SCCS patient is evaluated daily for
any of 29 mutually exclusive complications that, if present, are added to their database entry.
These include delirium, atrial fibrillation, myocardial infarction, cardiac arrest, acute lung
injury (ALI), adult respiratory distress syndrome (ARDS), pneumonia, aspiration
pneumonia, ventilator-associated pneumonia (VAP), self-extubation, reintubation,
pneumonitis, acute renal failure, abdominal compartment syndrome, gastrointestinal bleed,
adrenal failure, bacteremia, Clostridium difficile colitis, fungemia, line sepsis, septic shock,
severe sepsis, urinary tract infection, deep venous thrombosis, decubitus ulcers, multiple-
organ failure, and ICU death. To be designated a complication, these conditions cannot be
present before admission or a reason for admission to the ICU. Definitions based on national
society guidelines were created by an expert panel of intensivists and did not change in the
5-year study period (Supplemental Digital Content 1 http://links.lww.com/TA/A390).
Although all previously mentioned complications (including death) were reviewed, only
neurologic and respiratory conditions were selected as primary outcomes for the current
study because they were deemed most common and relevant.
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Geographic Location of Home and Boarding Units

The main SICU (HU) is composed of 24 beds distributed circularly around three nursing
pods with touchdown spaces in each for chart documentation and computer consultation of
laboratory work, radiology, and consultant notes. The principal boarding unit used when the
HU is full is the NSICU. Before November 9, 2009, the NSICU was located on the same
floor as the HU but in an adjacent building (boarding unit same floor [BUSF], 13 beds),
requiring only horizontal travel from the HU (Fig. 1, path marked in red). After November
9, 2009, the NSICU remained the principal boarding unit but moved locations to three floors
immediately below the HU (boarding unit different floor [BUDF], 22 beds). The nursing
staff, physicians, treatment algorithms, physical resources, and leadership of the NSICU
remained unchanged after the geographic move. A third unit, the cardiothoracic SICU,
occasionally admits SCCS patients when the NSICU is also full, but their routine practice is
to transfer them to the HU as soon as a bed becomes available and was thus excluded from
the study before any analyses. The nursing standards, patient care nursing guidelines, nurse-
to-patient ratio, average years of nursing experience, nursing certification (RN, BSN) are
similar in all three ICUs.

Distance From HU to Boarding Unit Rooms

A surveyor’s wheel was used to measure the distance between the HU and the threshold of
every BUSF and BUDF patient room. Because the BUDF is located three floors below the
HU, the stairs were measured linearly to obtain individual room distances. Alternatively, if
team members used an elevator, average travel to each BUDF room was approximately 215
ft shorter than when using the stairs.

Statistical Analyses

RESULTS

Individual SCCS admissions were analyzed as one of five of the following populations: (1)
all SCCS admissions (HU + boarding units], (2) HU only, (3) all boarders (BUSF + BUDF),
(4) BUSF only, and (5) BUDF only. Analysis of variance with Bonferroni correction was
used to evaluate differences in mean categorical parameters. Univariate analysis of
categorical variables was conducted with x2 analysis. In cases where confounding variables
(APACHE 11, LOS, age, sex, or proportion of trauma/ESS patients) were significantly
different between groups, multivariate analysis with binomial regression controlled for
identified confounders. SPSS software (version 20, SPSS, IBM Corp., Chicago, IL) was
used for analysis. Continuous data are presented as mean with range and complication
incidence as cases/group and odds ratio (OR) with 95% confidence intervals (Cls). A p <
0.05 was considered statistically significant.

Study Population

Between June 1, 2005, and June 1, 2010, 10,711 SCCS admissions were identified. Of these,
1,749 were excluded because they were either liver transplant patients or patients admitted
overnight only to the PACU. Another 336 admissions boarding in the cardiothoracic SICU
were also excluded. The remaining 8,626 SCCS admissions were identified as eligible for
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study inclusion. Of these, 7,793 (90.3%) were admitted to the HU and 833 (9.7%) were
boarded in the NSICU (BUSF and BUDF). Of the 833 boarding patients, 712 were admitted
to the BUSF and 121 to the BUDF. Compared with all boarders, HU patients were slightly
older and had a higher APACHE |1 score and ICU LOS (Table 1). More admissions to the
boarding units were trauma/ESS patients, the two primary services most often admitting to
the SICU emergently. The most common reason for admission to the SCCS was
postoperative observation following an elective routine operation such as Whipple,
hepatectomy, or esophagectomy, where patient physiology is adequate and no organ failure
is present, but because of the long and extensive surgery, the patient is routinely monitored
for at least 24 hours in the ICU. The second most common reason was trauma observation
where, for example the patient has an injury-liver laceration, cerebral hemorrhage, or flail
chest—despite hemodynamic stability and no overt organ dysfunction, there is a known high
risk for rapid deterioration that may require urgent intervention, and thus, close and frequent
monitoring is needed.

Boarding Patients and the Incidence of Complications (All Boarders)

The nursing standards, patient care nursing guidelines, nurse-to-patient ratio, average years
of nursing experience, and nursing certification (RN, BSN) were similar in the home and
boarding units. However, the proportion of staff nurses with Certification for Adult,
Pediatric and Neonatal Critical Care (CCRN) was greater (41%) than in either boarding unit
(31%). In contrast, 30% of the boarding unit nurses were certified in neuroscience (Certified
Neuroscience Registered Nurse) but none in the HU. When evaluating all (29) tracked
complications (and death), none was found to occur more often in HU than in boarded
patients. However, boarders had higher rates of aspiration pneumonia than those of HU
patients (boarders, 3.4 vs. nonboarders, 2.2 %, p = 0.02) (Table 2). When controlling for
LOS, APACHE Il score, and proportion of trauma/ESS patients, this difference remained
significant. The risk of having any complication (excluding death) was slightly higher in
boarded patients.

Patients Boarding in an Adjacent Unit on the Same Floor (BUSF)

To remove the potential confounding effect of vertical travel to horizontal distances between
HU and boarding beds, BUSF and BUDF admissions were analyzed independently.
Aspiration pneumonia occurred more often in BUSF patients even after multivariate analysis
(Table 3). However, delirium seemed to occur more often in the HU (3.3% vs. BUSF, 2.0%;
p = 0.02), but this difference was lost with multivariate analysis. The risk of suffering any
complication was slightly higher in the BUSF population. No complication occurred
significantly more often in the HU than in the BUSF.

The BUSF: Boarding Farthest From the HU and the Incidence of Complications

When distributing the distances between BUSF rooms and the HU in three almost equal bins
(377-410 ft, n = 228; 411-441 ft, n = 258; 446-476 ft, n = 226), the incidence of aspiration
pneumonia increased with distance, with the farthest group displaying twice the HU
incidence (OR, 2.39; 95% ClI, 1.22-4.67; p = 0.01) (Supplemental Digital Content 2, http://
links.lww.com/TA/A391). ICU mortality in the BUSF also tended to be greatest in the
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farthest beds from the HU (OR, 1.7), but this failed to reach statistical significance (p =
0.06) (Supplemental Digital Content 3, http://links.lww.com/TA/A392).

Boarding Patients on a Floor Different From That of the HU: The BUDF

To determine if vertical travel (stairs or elevator use) contributed differently to travel
distances, admissions to the BUDF were analyzed separately. Again, no complication
occurred, with significantly greater frequency in the HU than in the BUDF (Table 4).
Delirium incidence in the HU occurred less than half as often as in the BUDF (3.3% vs.
8.3%, p = 0.001). Similarly, the occurrence of any complication was slightly greater in the
BUDF, but this did not reach statistical significance (p = 0.08).

The BUDF: Added Vertical Travel on Horizontal Distances Between Boarding Patients and

the HU

The distances from BUDF rooms to the HU were categorized into three bins (223-309 ft, n
= 42; 312-332 ft, n = 39; 339-407 ft, n = 40), as measured from the HU entrance to each
BUDF room using linear distance using the stairs. Incidence of delirium was highest in the
group located farthest from the HU (OR, 6.09; p < 0.001, Fig. 2). Similarly, incidence of
VAP increased with distance from the HU, reaching a maximum (OR, 4.49; p = 0.02) in the
farthest group from the HU (Supplemental Digital Content 4, http://links.lww.com/TA/
A393). Incidence of reintubation (OR, 2.60; 95% CI, 0.755-8.959; p = 0.13) and any
complication (OR, 2.22; 95% CI, 0.933- 5.268; p = 0.07) was also greatest in the farthest
group from the HU although this did not reach significance.

DISCUSSION

In the current 5-year study, we found that boarding ICU patients in an alternate ICU
increased the risk of aspiration pneumonia, which occurred most often in beds farthest from
the HU. When adding a vertical component for the SCCS to travel, delirium and VAP, both
occurred most often in boarding patients located farthest from the HU. None of the 29
complications were found to occur with greater frequency in the HU than in any boarding
unit.

In the last decade, there has been mounting concern at the increasing demand for critical
care resources in the setting of insufficient ICU bed availability.919 In 1999, the Society of
Critical Care Medicine published triage recommendations to guide rationing of resources
when faced with insufficient ICU accommodations.1 However, neither these nor other
guidelines have addressed alternate locations to admit ICU patients when the intended ICU
is full. Institutions have thus internally developed methods to address this mounting
discrepancy.

In some centers, postoperative populations awaiting ICU admission are “boarded” in the
PACU. Studies evaluating this practice found that nurse staffing and training was
insufficient to face the higher patient acuity and that this was associated with a significant
mortality in boarded patients.12 Yet, irrespective of where postoperative patients reside
while waiting SICU admission, delay in transfer to the SICU results in a longer time spent
mechanically ventilated.13
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Emergency department boarding of ICU patients is also common across US hospitals. The
Institute of Medicine has recently identified this as a major concern for public health? after
several studies have identified worse outcomes and increased mortality.>:6:14.15

Another option has been to board ICU patients in alternate, unrelated subspecialty ICUs. In
medical ICU populations, boarding in a CCU was found to increase ICU and hospital LOS,
although other similar studies found no difference in any outcome measures between such
boarders and nonboarders.16

Lott et al.1” evaluated 124 1CUs admitting patients to “diagnosis-appropriate” or “diagnosis-
inappropriate” ICUs and found that risk-adjusted mortality was greatest in those boarding in
diagnosis-inappropriate subspecialty ICUs. In particular, patients who underwent abdominal
surgery (SICU) experienced a 30% greater mortality if admitted to a diagnosis-inappropriate
subspecialty ICU. Another smaller study suggested that outcome differences may have
occurred because of reduced compliance with HU care guidelines (e.g., deep venous
thrombosis and gastrointestinal prophylaxis) in the boarding unit.18 In our study, mortality
tended to be 24% greater in the BUDF than in the HU (p = 0.69).

Subspecialized critical care may be highly advantageous for certain conditions, but some
authors have suggested that it may also compete with institutional efforts to standardize
organization and management of general critical care.1” Furthermore, ICU adaptations made
to build proficiency in a limited range of diagnoses may limit adaptability of personnel, to
care for conditions outside the specialty unit’s expertise.? In our study, boarding units were
specialized in neurologic conditions, and reduced personnel familiarity, training, and
certification with general surgical/trauma conditions may have contributed to worse
outcomes in boarders.19

Greater distance between critically ill patients and their providers may also result in reduced
oversight and discoordinated care, potentially delaying the evaluation of the newly arrived
patient and recognition of subsequent subtle changes in their condition. Engoren2? found
that each 1-hour delay in providers seeing a new critical care admission was associated with
a 2.1% increased risk of death and LOS.

Medical providers may consciously or unconsciously perceive greater travel distances as a
barrier to communication with bedside nursing or ancillary personnel (respiratory care,
physiotherapy, etc.). It may thus seem more efficient to address several patient issues close
together in the HU than to manage one in a remote boarding patient. This may lead
providers to accumulate several issues on a given distant patient before travelling to their
bedside. In parallel, the boarding unit nurse may also wait for several issues to collect before
communicating with the home SCCS. In one large study evaluating avoidable errors
occurring among surgeons and surgery residents, the inability to readily communicate with
the nursing staff in person was raised as a key source of avoidable errors. This was attributed
in part to less face-to-face communication between provider and bedside nurses.2 The latter
point is particularly germane to the current study because redundant communication back
and forth between providers (which occurs more readily when nurses and physicians are
located in proximity) was a key principle identified to guide information transfer and
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communication best practices. It is difficult to determine exactly how adding a vertical
distance to travel (i.e., stairs or elevator use) affected medical and nursing providers’
perceptions. In our study, boarding on a different floor resulted in a greater association
between complications and distance from the HU.

Pneumonia, particularly VAP, is the most common infection present in SICUs,22:23 with
several factors placing surgical patients at particular risk (i.e., altered gastrointestinal
motility, airway/chest injury, diminished gag reflex?4-27). A meticulous examination of
practice patterns within both home and boarding units confirmed that all followed the same
risk reduction strategies (semirecumbent position, continuous suctioning of subglottic
secretions, stress ulcer prophylaxis).

Delirium is also a common complication in the ICU, and increasing evidence indicates that
its incidence is greatly underestimated.28 As far as we could determine, all units used the
same accepted practices to reduce ICU delirium (i.e., rapidly discontinuing benzodiazepines/
opiates, optimizing sleep-wake cycles etc.29). However, we could not determine if there
were differences in preexisting neurologic/psychiatric disease or the use of alcohol and
drugs—important risk factors for delirium and, thus, potential confounders.

The current study has important limitations. First, it is a retrospective analysis of
complications recorded in a prospective observational database. Second, certain
complication definitions may now be outdated as they were chosen at the time of database
launching (2003). For example, we did not use the Confusion Assessment Method to make
the diagnosis of delirium, although current evidence suggests this is a preferable assessment
method.29:30 Third, only HU rooms were equipped with cameras for continuous
telemedicine surveillance, and we cannot be certain that telemedicine interventions in HU
patients did not contribute to reduced complications. Fourth, the database could not identify
patients admitted to a boarding unit who were subsequently transferred to the HU for the
remainder of their ICU stay. Complications in these patients would have been assigned to
the boarding unit even if they had occurred later after transfer to the HU. Fifth, greater
neurologic expertise of boarding unit nursing staff may have led to greater identification of
delirium in boarders. However, it was SCCS providers who independently identified
complications using a single definition for all patients regardless of their location. Finally,
we did not evaluate differences in boarding and HU personnel education, training, and
degree of familiarity and experience with the broad range of general surgical conditions—
important elements that may have affected complications.

We believe that our data establish a clear relationship between boarding of SICU patients
and the development of complications. As suggested by others,31:32 what is required next is
to identify in a structured manner the causative provider or system factors that can
ultimately be mitigated. Perhaps, it is the long-standing experience and comfort of the
interdisciplinary teams surrounded by familiar technology, infrastructure, and hierarchy of
communication that has conditioned the HU for optimal performance. Much of this is
acquired over time with repeated exposure to this particular population of patients. If this is
the primary goal for optimal critical care outcomes, it would be simplistic and disingenuous
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to think that these characteristics can be rapidly transferred to the boarding unit staff without
training and more constant exposure to the HU population of patients.

However, these data have led our critical care group to pursue a number of strategies to track
and mitigate correctable elements associated with SICU boarding:

1. The concept of “repatriating” patients to the HU as soon as HU beds become
available may need further exploration, although the idea of adding yet one more
hand off to a new team of nursing providers has been shown in itself to increase
complications.33

2. Additional education of nursing and ancillary disciplines and travelling medical
teams now stresses the particular vulnerability of boarding patients and ensures at
least an equal sense of ownership of those patients with clear and readily available
communication channels (telephone, pagers, telemedicine cameras) between
boarding unit staff and the HU medical team.

3. We are also creating a multidisciplinary forum where all disciplines of the different
units are invited to discuss safety events occurring in boarded patients to identify
real and perceived barriers to care and communications related to boarding. These
events will be tracked by one of the hospital patient safety officers (J.L.P.) and
brought to the institution’s quality and safety board to formulate concrete provider
education initiatives and correct faulty system processes.

4. Finally, we have now consolidated the plan to bring boarding unit patients into the
telemedicine watch, with intensivists alerted to their boarding status and keeping
them under continuous watch.

CONCLUSION

This preliminary work indicates that boarding SICU patients elsewhere from the HU should
be recognized as inherently adding a proportion of risk to the subsequent care and
management of the critically ill patient. It further underscores an urgent need to formulate
concrete interdisciplinary strategies to identify provider and system factors to mitigate the
effects of a practice that will not likely disappear in the current environment of reduced
critical care resources.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Geographical location between the Home SICU (HU), the Boarding SICU Same Floor

(BUSF) and the Boarding SICU Different Floor (BUDF). In red is the travel path undertaken
for the SICU service to reach BUSF patients. To reach BUDF patients the SICU service
must travel directly down 3 floors using the stairs or elevators.
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Figure 2.

Incidence of delirium as a function of distance from the HU in the setting of added 3 floor
vertical travel (BUDF). Note the significantly greater incidence in patients farthest from the

HU.
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TABLE 2

Complications in HU and all Combined Boarding Patients

Page 15

HU (n=7793) All Boarded (BUSF + BUDF) (n=833) pUnivariate ppuyltivariate’

Aspiration pneumonia 168 (2.2%) 28 (3.4%) 0.02 0.009
VAP 342 (4.4%) 38 (4.6%) 0.44 0.132
Pneumonia otherwise not specified 116 (1.5%) 18 (2.2%) 0.09 0.11
Pneumonitis 70 (0.9%) 7 (0.8%) 0.53 0.71
ARDS 141 (1.8%) 10 (1.2%) 0.12 0.28
ALI 223 (2.9%) 19 2.3 (%) 0.20 0.57
Self-extubation 147 (1.9%) 10 (1.2%) 0.10 0.15
Reintubation 257 (3.3%) 26 (3.1%) 0.44 0.71
Delirium 260 (3.3%) 24 (2.9%) 0.28 1.0
Any complication (excluding death) 1,116 (14.3%) 130 (15.6%) 0.17 0.006
ICU death 392 (4.9%) 49 (5.9%) 0.16 0.11

*
Controlling for ICU LOS, APACHE II, and trauma/ESS ratio.
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Complications in the BUSF and HU: The Effect of Greater Linear Distance for SCCS Teams to Travel

TABLE 3

HU(n=7793) BUSF(n=712) pUnivariate ppytivariate’
Aspiration pneumonia 168 (2.2%) 26 (3.6%) 0.01 0.003
VAP 342 (4.4%) 32 (4.5%) 0.48 0.24
Pneumonia otherwise not specified 116 (1.5%) 16 (2.2%) 0.08 0.10
Pneumonitis 70 (0.9%) 6 (0.8%) 0.54 0.95
ARDS 141 (1.8%) 9 (1.3%) 0.18 0.38
ALI 223 (2.9%) 16 (2.2%) 0.20 0.40
Self-extubation 147 (1.9%) 9 (1.3%) 0.15 0.23
Reintubation 257 (3.3%) 19 (2.7%) 0.22 0.75
Delirium 260 (3.3%) 14 (2.0%) 0.02 0.15
Any complication (excluding death) 1,116 (14.3%) 108 (15.2%) 0.28 0.02
ICU death 392 (5.0%) 41 (5.8%) 0.22 0.11

*
Controlling for ICU LOS, APACHE II, and trauma/ESS ratio.
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Complications in the BUDF and HU: The Effect of Vertical Travel for SCCS Teams to Travel

TABLE 4

HU(n=7793) BUDF(n=121) pUnivariate ,\uyltivariate’
Aspiration pneumonia 168 (2.2%) 2 (1.7%) 0.52 0.71
VAP 342 (4.4%) 6 (5.0%) 0.44 0.24
Pneumonia otherwise not specified 116 (1.5%) 2 (1.7%) 0.54 0.85
Pneumonitis 70 (0.9%) 1(0.8%) 0.70 0.95
ARDS 141 (1.8%) 1 (0.8%) 0.36 0.48
ALI 223 (2.9%) 3 (2.5%) 0.54 0.91
Self-extubation 147 (1.9%) 1(0.8%) 0.33 0.38
Reintubation 257 (3.3%) 7 (5.8%) 0.11 0.09
Delirium 260 (3.3%) 10 (8.3%) 0.008 0.001
Any complication excl death 1,116 (14.3%) 22 (18.2%) 0.14 0.08
ICU death 392 (5.0%) 8 (6.6%) 0.27 0.69

*
Controlling for ICU LOS, APACHE I, trauma/ESS ratio.
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