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Abstract

Background—Non-routine events (NRE) are defined as any suboptimal occurrences in a process
being measured in the opinion of the reporter and comes from the field of human factors
engineering. These typically occur well up-stream of an adverse event and NRE measurement

has not been applied to the complex context of neonatal surgery. We sought to apply this novel
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safety event measurement methodology to neonates in the NICU undergoing gastrostomy tube
placement.

Methods—A prospective pilot study was conducted between November 2016 and August 2020
in the Level IV NICU and the pediatric operating rooms of an urban academic children’s hospital
to determine the incidence, severity, impact, and contributory factors of clinician-reported non-
routine events (NREs, i.e., deviations from optimal care) and 30-day NSQIP occurrences in
neonates receiving a G-tube.

Results—Clinicians reported at least one NRE in 32 of 36 (89%) G-tube cases, averaging 3.0
(Standard deviation: 2.5) NRE reports per case. NSQIP-P review identified 7 cases (19%) with
NSQIP-P occurrences and each of these cases had multiple reported NREs. One case in which
NREs were not reported was without NSQIP-P occurrences. The odds ratio of having a NSQIP-P
occurrence with the presence of an NRE was 0.695 (95% CI1 0.06 — 17.04).

Conclusion—Despite being considered a “simple” operation, >80% of neonatal G-tube
placement operations had at least one reported NRE by an operative team member. In this
pilot study, NRE occurrence was not significantly associated with the subsequent reporting of
an NSQIP-P occurrence. Understanding contributory factors of NREs that occur in neonatal
surgery may promote surgical safety efforts and should be evaluated in larger and more diverse
populations.

Level of evidence—IV
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Introduction

Non-routine events (NRE) — defined as any aspect of care perceived by clinicians or trained
observers as a deviation from gptimal care in that specific clinical context — comes from

the field of human factors engineering (HFE). NRE reporting instruments are validated

and have been used to study patient safety in operating rooms, intensive care units,
emergency departments, and outpatient clinics [1-6]. NREs typically occur well up-stream
from true adverse events, which are the more typical events captured in surgical safety
reporting systems (such as the ACS NSQIP). Detecting potential safety concerns prior to the
occurrence of an adverse events has obvious advantages and could lead to increased safety
of surgical procedures.

In addition to the dichotomous measurement of an NRE occurrence (yes/no), NRE reports
typically include the reporter’s (e.g., anesthesia provider, surgical team member, NICU
clinician, or independent observer) assessment of the factors that contributed to each NRE.
Contributory factors include both mutable factors (e.g., patient positioning, training in

the operative technique, supervision) and non-mutable factors (e.g. patient anatomy or
pathology) which can be used to facilitate learning and systems improvement [6].

NRE measurement and investigation of contributory factors has not been applied to neonatal
surgery and offers a different perspective for evaluating the safety of various procedures and
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different technical approaches to the same operation. Whether NREs are associated with

the likelihood of developing a subsequent adverse event is unknown within the neonatal
surgery context. These methods might provide a complementary approach to conventional
clinical or health services research methodologies and may provide insight into malleable
system and process opportunities to improve outcomes that are not otherwise apparent

using more traditional methodology. HFE techniques are well-suited for perioperative safety
research and include direct observation of surgical cases by trained research personnel,
audio-video recording of cases for retrospective analysis by subject matter experts, and
surveying and interviewing NICU and OR clinicians immediately after cases to collect
perioperative safety-related events and their contributory factors [1, 7-9]. HFE data collected
using these techniques provides richer contextual information than the data reported to
incident reporting systems and/or extracted from electronic health records (EHRS) [10].
Analyses of these data can be used to identify upstream factors that precede and may
contribute to perioperative harm events [11].

To simplify this pilot study of NRE measurement and identification of contributory factors
to each NRE, which has never been applied to the neonatal surgery population, we restricted
this analysis to infants undergoing gastrostomy tube (G-tube) placement without any other
concomitant procedure. G-tube placement is among the most common operative procedures
performed on infants admitted to the neonatal intensive care unit (NICU) [12-16] although
reported studies in medically complex infants and neonates are sparse [17-19].

Our multidisciplinary research team recently completed a 4-year HFE study funded by

the Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) to determine the incidence and severity of NREs in neonates requiring surgery and
the association of NREs with 30-day post-operative NSQIP-P occurrences. The study was
the first to collect NREs and their contributory factors across the phases of perioperative care
(e.g., pre-operative through 24-hours post-operative). We employed both a 100% NSQIP-P
case review and the hospital’s standard sampled case review to determine and compare
captured surgical outcomes in observed cases. G-tube was the most frequently observed
procedure, occurring in approximately one-quarter of all cases. The primary purpose of

this report is to determine the incidence and severity of NREs in neonates undergoing
gastrostomy tube placement and present the methods and findings of the first HFE-based
observational study in this population.

2. Methods
2.1 Study Design and Setting

A prospective observational study was conducted between November 2016 and August 2020
in the Level IV NICU and the pediatric operating rooms at an urban academic children’s
hospital.

NREs were used to measure perioperative deviations from optimal care in observed G-tube
cases. Clinicians voluntarily and anonymously reported NREs using a validated instrument,
the Comprehensive Open-ended Non-routine Event Survey (CONES) [6]. To capture NREs
across the phases of perioperative care, the CONES was administered immediately post-
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operatively to all participating clinicians in the NICU and to those in the operating room
and again 24-hours post-operatively to the NICU clinicians caring for the infant. NREs
reported by clinicians immediately post-operatively were classified as “early post-operative
NREs”. NREs reported by NICU clinicians 24-hour post-operatively were classified as “late
post-operative NREs”.

The NREs were rated by SMEs for severity and their impact on the clinical team’s course
of care for the infant using a 5-point Likert-like scales. The rating anchors for NRE severity
were 1 (negligible), 3 (moderate severity), and 5 (catastrophic). The anchors for impact on
course of care were 1 (minimal), 3 (temporary), and 5 (sustained). Ratings were subjective
and based on clinical judgement. Contributory factors to each NRE were classified by
SMEs using the following seven categories: clinical care processes (e.g., professional

work, patient work, patient-professional collaborative work), equipment or supplies (e.qg.,
availability, access, functional status, etc.), individual factors (e.g., patient, clinicians, staff),
environment of care (e.g., design of workspace, noise, temperature, etc.), logistical and
system factors (e.qg., hospital policies, procedures, unit safety culture), team factors (e.qg.,
teamwork, communication, and coordination), and patient factors (e.g. demographic and
clinical) [6]. More than one contributory factor, if necessary, could apply to each NRE.

2.2 Participants

The study protocol was approved by the hospital’s Institutional Review Board (IRB

# 050488). The project is registered as a clinical trial with ClinicalTrials.gov (ID:
NCT02756195). Eligible neonates had to be admitted to the NICU, receive pre-operative
care in the NICU, undergo G-tube, and were expected to receive post-operative NICU

care. Patients requiring concurrent surgical procedures were excluded (see Figure 1).

All perioperative clinicians who deliver care to neonates including attending physicians,
fellows, residents, nurses, nurse practitioners, nurse anesthetists, student nurses, therapists
(respiratory, occupational, etc.), technicians, and clinical staff, were eligible to participate in
the study. Written consent was obtained from parents or legal guardians and participating
clinicians. Clinician participation was defined as completing the CONES immediately after
observed surgical cases.

2.3 Perioperative Patient Outcomes

A 100% case review of 30-day mortality and the occurrence of post-operative major
morbidities was completed using the NSQIP-P methodology [20, 21]. The comprehensive
NSQIP-P review was conducted by a surgical resident and a research coordinator, who
were trained by the hospital’s NSQIP-P reviewer and an attending pediatric surgeon study
investigator with expertise in the NSQIP-P methodology. The results of the study’s 100%
NSQIP-P case review were compared to the results of hospital’s standard sampled NSQIP-
P review methodology. The hospital currently conducts a complete NSQIP-P review of
approximately 40% of all eligible operations.

2.4 Data Analysis

Descriptive statistics, including percentages for categorical variables and medians and
interquartile ranges (IQR) for continuous variables, were computed for patient demographics
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and clinical factors, NRE characteristics, and NSQIP-P outcomes. Three logistic regression
models were used to determine the distinct association between Any NRE (yes/no),

NRE count (i.e., number of NREs per case), and maximum NRE severity and the

outcome, NSQIP-P occurrence (yes/no)[22]. All regression analyses were adjusted for two
following potential confounders: American Society of Anesthesiologist (ASA) Physical
Status Classification System (dichotomized as <3 and = 3) and pre-procedural ventilation
(yes/no), The effect of NRE measures was summarized using the adjusted odds ratio (OR)
with 95% CI and Wald-type test. P-values less than 0.05 were considered evidence of
statistical significance.

Results

Patients

A total of 36 G-tube procedures were observed - 17 cases of patients undergoing an
open procedure and 19 cases of patients undergoing a laparoscopic procedure. Pre-surgical
diagnoses included feeding difficulties, oropharyngeal dysphagia, and failure to thrive.

Surgeons

The 36 surgical procedures were completed by seven attending surgeons.

NRE frequency, severity, and impact on team’s course of patient care

A total of 109 NREs were reported (3.0 + 2.5 per case). On average (Table 2), both NRE
severity (2.0 £ 1.1) and their impact on patient care (2.3 + 1.1) was minimal to temporary.

NRE distribution by phase

NREs were present in all phases of care (Table 3), with the majority of NREs occurring
intraoperatively. However, there was not a significant difference in the distribution of NRE
reports by perioperative phase.

An examination of specific examples of NREs by perioperative phase is necessary to
demonstrate the full breadth and depth of NREs and their contributory factors (Table 4).
Pre-operative NREs mostly included patient clinical events, equipment issues, and failures
in communication and coordination related to the NICU-to-OR patient handover. NREs with
the highest severity in this phase were patient-related. One patient self-extubated during the
night preceding the operation, requiring re-intubation in the NICU prior to the NICU-to-OR
handover. Another infant exhibited agitation and progressive oxygen desaturation starting in
the NICU that worsened in the OR prior to surgical incision. An NRE of moderate severity
involved a difficult intubation by a student nurse anesthetist. Equipment- and handover-
related NREs were generally rated as being lower severity. The most common pre-operative
NREs involved uncoordinated patient handovers between the NICU and OR. On several
occasions, key members of the patients NICU care team (a neonatologist, nurse practitioner
or NICU nurse) were absent during patient handover. Two examples of equipment-related
NREs were an anesthesia fellow forgetting a transport monitor during transport from the
OR to the NICU and a separate incident involving the transport of an infant to the OR in

a fixed-top isolette that drew concerns about patient access in case of emergency. In these

J Pedliatr Surg. Author manuscript; available in PMC 2023 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

France et al.

Page 6

cases, the issues were resolved by retrieving the forgotten monitor and replacing the isolette
with a more accessible model.

Operative NREs were the most frequently reported and severe, and occasionally changed
the infant’s planned course of care. Operative NREs included patient clinical events,
equipment issues or malfunctions, and system failures. The most frequent severe clinical
NREs were bronchospasm, difficult patient airways associated with oxygen desaturation,
bradycardia or tachycardia, and hypotension. Equipment-related NREs included a leak in
the endotracheal tube resulting in patient desaturation, unsterile G-tube (discovered before
being passed to sterile field), the pulse oximeter tracing not displaying on the monitor,
malfunction of a laparoscopic instrument (two separate cases), and an anesthesia monitor
failure. System-related NREs included a 5-hour delay in starting a case, an operation moved
to a different OR than usual that was not stocked with needed equipment, a case not boarded
as laparoscopic, an operating table in the wrong position requiring patient re-positioning,
the OR being short-staffed, lack of available beds in the post-anesthesia care unit (PACU)
causing disruption at the end of the case, and significant delays in delivery of required
equipment.

Post-operative NREs typically involved patient clinical events of moderate severity. They
occurred either in the OR PACU soon after the case, or up to 24-hours post-operatively

in the NICU. Examples of post-operative clinical NREs included bronchospasm, stridor

and respiratory distress, apnea, prolonged paralysis, and an unplanned extubation. System-
related post-operative NREs included a respiratory therapist (RT) not being available upon
return to the NICU, delays in receiving medications from the pharmacy, a PACU nurse
delivering the patient to the NICU without giving report to the NICU team, the NICU team
not being present upon OR team’s arrival, and RT equipment not being calibrated before the
infant arrived back to the NICU.

3.5 NRE contributory factors

The leading contributory factors (Table 4) to NREs were patient factors, clinical care
processes, and equipment - each were cited as contributors in over one-fifth of all reported
NREs. Contributory factors are not mutually exclusive so their sum can exceed one-hundred
percent.

3.6 Post-operative outcomes

Concordance between the NSQIP-P reviewers, computed using Kendall’s coefficient (W),
was 0.826 (P<0.001). Our 100% NSQIP-P case review (Table 5) identified 7 patients
(19%) with post-operative NSQIP-P occurrences, no patients died within the 30-day post-
operative period, and 3 patients died beyond one month after surgery. In comparison, the
hospital’s official sampled NSQIP-P review (40% of hospital cases; submitted to NSQIP)
found 4 patients experienced NSQIP-P occurrences, no patients died within the 30-day
post-operative period, and one patient died after 30 days post-surgery.

NSQIP-P occurrences included pneumonia, unplanned intubation, reintubation, cardiac
arrest, and surgical site infection (SSI). Perioperative NREs were reported in 6 cases with
NSQIP-P occurrences, all 9 cases where the infant remained in the hospital at day 30
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post-operative, and all 3 neonates who died beyond one month after surgery. One case where
NSQIP-P occurrences were absent had no NRE reports.

3.7 Unadjusted Analysis and Regression Analyses

The unadjusted analysis determined the odds ratio of having a NSQIP-P 30-day post-
operative occurrence with the presence of an NRE was 0.695 (95% CI1 0.06 — 17.04).
Logistic regression analysis did not find an association between NRE incidence, NRE

count, or maximum NRE severity and NSQIP-P occurrence, respectively, after adjusting

for potential confounders (Table 6). There was a very large effect size in patients with
pre-procedural ventilation (OR 5.4, p = 0.08). However, the confidence interval was wide for
this variable.

4. Discussion

This study demonstrates that NREs are prevalent in the perioperative care of infants
requiring gastrostomy, varying in their severity and impact on the infant’s course of care.
All clinicians (i.e., neonatology, anesthesia, and pediatric surgery) and in all care settings
(e.g., NICU, PACU, OR) readily reported NREs during all care phases (i.e., pre-operative,
intraoperative, and post-operative). Approximately 8 out of 10 observed cases included at
least one clinician-reported NRE; NRE-containing cases averaged 3 NREs per case. Our
100% NSQIP-P case review identified 5 cases (15%) with 30-day post-operative occurrences
and each of these cases had multiple reported NREs. The 4 cases in which no NREs were
reported had no NSQIP-P occurrences. The hospital’s sampled NSQIP-P review (i.e., sub-
sample of all available cases) did not capture one case that had post-operative occurrences,
including +30-day mortality. In this pilot trial, NRE occurrence was not significantly
associated with NSQIP-P occurrence (OR 0.695, (95% CI 0.06 — 17.04).

Research on NREs, contributory factors, and their association with major morbidity

and mortality is limited. Prior NRE research in adult anesthesia has reported 22—30%
intraoperative incidence rates in observed cases and NRE counts per case, comparable to
those reported in this study [6, 11, 23]. Conversely, case studies in gynecological surgery
and pediatric cardiac surgery did not report incidence rates at the case level (implied to be
near 100%), but reported 12 and 15 NREs per case, respectively [24, 25]. There is no NRE
research on neonates or medically complex infants.

The NRE approach used in this pilot study advances perioperative safety research in several
important ways. First, our approach expands NRE analysis beyond a single clinical domain
or environment by examining the continuum of perioperative care, the pre-operatively in the
NICU (one-hour before the NICU-to-OR patent handover), transitioning to OR setting, and
concluding 24-hours post-operation in the NICU. This is the first study to capture NREs
longitudinally and explicitly across care transitions. Collecting clinician-reported NREs
longitudinally captures both isolated events that may occur anywhere on this continuum and
the accumulation of NREs over the entire course of perioperative care. This methodology
aims to determine if either isolated NREs or the accumulation of many NREs is associated
with post-operative major morbidity and mortality. Preliminary NRE research in anesthesia
and surgery, including this study, has not established that link. Finding an association
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between NREs and subsequent adverse patient outcomes would be significant as most NREs
are not currently reported in conventional hospital reporting systems. NREs occur on an
order of magnitude more frequently than reported hospital events [6]. Thus, the routine
collection of NREs could provide greater opportunity to learn about patient risk, latent errors
and systemic issues, clinical responses, and organizational resilience prior to catastrophic
failures.

Second, our methodology invites open-reporting of NREs from a/f clinicians who are
involved in each infant’s care along this continuum. This includes neonatology, NICU
nursing, anesthesia, and the entire surgical team and this inclusiveness is purposeful to
obtain a diverse and thorough perspective of case quality. NRE reporting is intentionally
subjective to encourage reporting of anything that registers in the clinician’s mind as

“off” or suboptimal. Each clinician’s reporting threshold and behavior is calibrated by their
cumulative clinical knowledge, expertise, and perception of optimal care for each patient and
the clinical context rather than dictated by strict definitions, rules, or algorithms. Finally, the
methodology further expands the view of surgical safety by pushing beyond the evaluation
of the surgeon’s technical skill and acumen to consider the broader impact of the system in
which they work and deliver patient care [26—29].

Our findings and the current NRE methodology have several limitations. Our analysis was
based on a small convenience sample of G-tube cases at a single academic medical center.
While the study was a useful vehicle to demonstrate the NRE approach and its potential
value in perioperative safety and comparative effectiveness research, it was not sufficiently
powered to explore the relationship between G-tube surgical technique and post-operative
outcomes. Replication of the NRE methodology in fully-powered, hypothesis driven studies
is recommended. Adding HFE-based analyses to future multi-center, multi-technique studies
would complement and advance previously published procedural efficiency and patient
outcomes studies. Together, these data would produce granular safety profiles of each
technique that would guide clinical decision-making in the OR.

Our approach used research personnel to survey clinicians about NREs during or
immediately after critical perioperative care transitions. Having research personnel
embedded in the NICU and OR is not a sustainable solution for NRE collection and

may introduce the Hawthorne effect in observed teams. To minimize the Hawthorne
effect, we conducted numerous pre-study observations as part of our training protocol to
desensitize clinicians to the presence of the observers. Further, our team has a long history
of observational research in the perioperative environment and has found little evidence
that the Hawthorne effect influences clinician behaviors as demonstrated by the incidence,
severity, and impact of NREs voluntarily reported by clinicians in this environment. For
NRE reporting to be a more pragmatic approach, while still overcoming the limitations of
conventional hospital incident reporting systems, processes must be developed to enable
workflow-integrated NRE reporting. The CONES (i.e., our validated NRE survey) can
usually be completed quickly, which would allow it to be easily integrated into a sign-out
or surgical debriefing, completed post-case via a smartphone app. Improving proximity of
event occurrence and event reporting through workflow integration of CONES or a similar
instrument would increase the frequency and accuracy of reporting, thereby increasing
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information to support system performance for feedback and safety improvement. For
example, it is difficult to assess the severity or impact of a deficient patient handover

in the moment. Patient safety research has shown that poor patient handovers can lead

to downstream safety events and adverse patient outcomes [30, 31]. Comprehensive HFE
studies of handover-related NREs, to and from the OR, and their impact on patient outcomes
are needed.

Finally, we need to better understand any associations of NRE incidence and severity

with patient outcomes [32]. Establishing a direct association between NREs and outcomes
would, especially if directionality could be ascertained, provide a clear roadmap for safety
improvement: prevent NREs to improve patient safety. Unfortunately, the NRE construct

is likely more complex and nuanced. For example, one of the major principles of high
reliability organization (HRO) theory — the study of organizations that perform safely and
reliably in high-risk environments - is pre-occupation with failure [33]. HRO theory suggests
that teams (e.g., NICU or surgical team) and organizations (e.g., hospitals) that enact or
operationalize this principle would report more NREs during work and deliver better patient
outcomes than organizations less attuned to potential failures and deliver better patient
outcomes than organizations less attuned to potential failures. High NRE reporting rates,
therefore, may be a positive organizational attribute and foundational to learning healthcare
systems [34]. In contrast, future studies should evaluate type of NREs and their association
with proximate (i.e., that case) and system outcomes.

5. Conclusions

The NRE methodology holds promise as a complementary approach to conventional
clinical and health services research methods and may be particularly well-suited for
comparative effectiveness research of clinic processes, tools, and interventions. Given

the relatively low frequency of adverse outcomes in pediatric surgery and the difficulty

of identifying actionable data with standard reporting methods, NRE methods may be
especially well suited to pediatric surgery safety evaluation. Further, this approach facilitates
the examination of interdisciplinary care processes that span physical space (e.g., NICU
and OR) and time (e.g., phases of care). NRE reporting and analysis aims to expose risks
inherent in our increasingly complex socio-technical systems of care delivery. Such risks
are nowhere more evident than in the perioperative care of neonates and medically complex
infants. Future comprehensive multi-center studies would help determine the relationship
between NRE reporting behaviors and clinical team performance and if NRE measures
(e.g., incidence, severity, patient impact) are associated with or predict post-operative major
morbidity and mortality in children and neonates.
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Highlights

The measurement of non-routine events (NRE) is a safety methodology arising from the
field of human factors engineering and is meant to detect potential safety alarms well
up-stream of an adverse event (e.g., NSQIP-P occurrence). The NRE methodology has
never been applied to neonatal surgery, which was our goal. To simplify this pilot study,
we applied NRE measurement to G-tube placement in the NICU surgical population. We
found that even in this “simple” operative procedure >80% of cases had an NRE reported
by involved clinicians whereas only 19% had a NSQIP-P occurrence reported. NRE
occurrence was not associated with an increased likelihood of an NSQIP-P occurrence,
but this methodology does offer novel information that should be considered as we try to
increase surgical safety. Application of this methodology to a broader array of operative
procedures is needed.
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Observed Neonatal
Surgical cases
N =308

Exclude 229 non-gastrostomy cases

v

v

Cases including gastrostomy
tube placement
N=79

Exclude 43 cases that combined
gastrostomy with other procedures

v

A4

Stand-alone gastrostomy
tube placement cases
N =36

Figure 1.
Patient Selection
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Patient demographics.

Table 1

Variable

Gestational Age (Weeks)
-Median (Q1, Q3)

Female

-Yes (% of cohort)

Weight (Kilograms)
-Median (Q1, Q3)
Postnatal age (Weeks)
-Median (Q1, Q3)
Postmenstrual Age (Weeks)
Pre-Procedural Ventilation
-Yes (% of cohort)

ASA Level

2 (% of cohort)

3 (% of cohort)

4 (% of cohort)

Observed Cases (N = 36)

34.6 (30.1, 38.3)

29 (80.6%)

3.6 (2.9, 4.36)

57.5(25.5,97.2)
43.9 (41.1, 46.4)

11 (30.6%)

4(11.1%)

29 (80.6%)
3 (8.3%)
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Table 2

Frequency, severity, impact of non-routine events.

Variable

# of NREs per Case
Mean + SD

Cases containing NREs
Yes

No

Observed Cases (N = 109)

3.0%+25

30 (83%)
6 (17%)

SME-rated NRE Average Severity (1-5)

Mean = SD

20+11

SME-rated NRE Average Impact on Patient Care (1-5)

Mean + SD

23%10
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Table 3:
NRE distribution by phase
Variable Clinician-Reported NREs (N=109)
Pre-operative NRES 19 (16.5%)
Operative NREs 72 (66.1%)
Early post-operative NRES 14 (12.8%)
Late post-operative NRES 4 (3.7%)

J Pedliatr Surg. Author manuscript; available in PMC 2023 July 01.

Page 16



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

France et al.

Table 4:

Contributory Factors for Non-routine Events

Variable

Contributory Factors (N=109)

Patient Factors

-Yes (% of cohort)
Clinical Care Processes

-Yes (% of cohort)
Equipment

-Yes (% of cohort)
Teamwork

-Yes (% of cohort)

29 (26.6%)

26 (24.1%)

22 (20.2%)

10 (9.2%)

Logistical & System Factors

-Yes (% of cohort)
Individual Factors
-Yes (% of cohort)
Environment of Care
-Yes (% of cohort)
Other
-Yes (% of cohort)

10 (9.2%)

9 (8.3%)

4 (3.7%)

3 (2.8%)
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Table 5:
Results of 100% NSQIP-P Case Review

Variable Cases(N=36)

Post-Op Occurrences

-Yes (% of cohort) 7 (19.4%)
30 Day Status

-Discharge to Home (% of cohort) 27 (75.0%)

-Hospital (% of cohort) 9 (25.0%)

-Death (% of cohort) 0 (0%)
Mortality (31+ days post-op)

-Yes (% of cohort) 3(8.6%)
Re-admit

-Yes (% of cohort) 3(11.5%)
Unplanned Re-Op

-Yes (% of cohort) 0 (0.0%)
Planned Re-Op

-Yes (% of cohort) 0 (0.0%)
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Table 6:

Logistic Regression Analyses: Association between NRE measures and NSQIP-P Occurrence

ANY NRE (yes/no)

term estimate std.error statistic p.value conflow conf.high
(Intercept) 0.435 1.498 -0.555  0.5786 0.0113 7.05
Pre-procedural ventilation (Yes) 5.457 0.974 1.743 0.0814 0.8673 46.47
ASA score >=3 0.334 1.392 -0.787  0.4315 0.0224 8.77
Any NRE (Yes) 0.695 1.326 -0.274  0.7839 0.0586 17.04
NRE Count
term estimate std.error statistic p.value conflow conf.high
(Intercept) 0.301 1.345 -0.894  0.3715 0.0110 3.43
Pre-procedural ventilation (Yes) 5.437 0.973 1.741 0.0817 0.8656 46.20
ASA score 23 0.318 1.375 -0.832  0.4052 0.0219 8.11
NRE Count 1.031 0.202 0.153 0.8783 0.6731 1.53
Maximum NRE Severity
term estimate  std.error  statistic  p.value conflow conf.high
(Intercept) 0.375 1.358 -0.722 0.470 0.014 4.55
Pre-procedural ventilation (yes) 5.362 0.975 1.723 0.085 0.849 45.70
ASA score 23 0.323 1.381 -0.817 0.414 0.022 8.31
Maximum NRE severity 0.948 0.325 -0.163 0.870 0.501 1.87
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