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Abstract
Objective: To assess whether a multi-faceted intervention targeted 
toward improvement in emergency physician documentation rates 
of confirmation of endotracheal tube (ETT) position is associated 
with lower mortality rates in patients undergoing emergent 
endotracheal intubation.

Methods: We analyzed an emergency department (ED) performance 
improvement (PI) database from an airway registry that was developed 
to monitor the care of patients undergoing endotracheal intubation 
in prehospital settings or in the study site ED. PI initiatives included 
implementation of electronic health record (EHR) documentation 
templates for ETT placement/confirmation, an online educational 
module, and performance feedback. After a usual-care phase, quality 
improvement interventions were initiated. Mortality data from before 
and after the intervention were obtained from the EHR by trained 
reviewers using standardized data collection forms.

Results: Between 2006 and 2010, data for 961 patients were 
entered into the registry. Rates of documentation of appropriate 
methods of ETT position confirmation were higher after the 
intervention (557/758 [73.5%] vs. 122/198 [61.6%], RR 1.19; 95% 
CI, 1.06-1.34). Mortality rates improved throughout the intervention, 
with a trend toward a decrease in mortality after the intervention for 
the successive 3 years and an overall decline from 21.4% before to 
18.1% in the 3 years following the intervention (P = 0.36).

Conclusion: Improvement in emergency physician documentation 
rates of ETT position confirmation was associated with a trend 
toward lower mortality rates, consistent with a trend identified in a 
previous analysis of survival in a national registry.
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of 272 intubations are performed each year in an ED, based on a 
survey of 189 facilities. This number did not include patients arriving 
already intubated [1]. Airway management generally entails securing 
and maintaining an airway by use of an endotracheal tube (ETT). 
Failure to correctly place an ETT in the trachea and thus secure an 
airway can increase the risk of mortality and severe morbidity. The 
tube can become dislodged or placed in the esophagus or into a main 
stem bronchus. Misplacement of an ETT can result in inadequate 
ventilation, poor oxygenation, catastrophic clinical deterioration, 
and death [2]. Confirmation of correct ETT placement in the ED 
is an essential part of the care of patients undergoing intubation. 
Prompt recognition and repositioning of an incorrectly placed ETT 
can prevent potentially disastrous outcomes. Even when proper 
positioning of an initial airway has been documented in an outside 
facility, the tube can become dislodged bronchus during transport. 
Therefore, airway management and documentation become an 
ongoing process during a resuscitation [2]. The only way to reliably 
ensure accurate ETT placement is by using a specific verification 
method, followed by documentation in the medical record, i.e., 
secondary confirmation.

Patient safety in the ED begins with the airway. Thus, it is not 
surprising that numerous quality assessment studies have been 
conducted surrounding this critical clinical intervention. Much of the 
research on airway interventions in the ED has focused on specific 
medications and techniques best utilized to achieve expeditious 
endotracheal intubation. A decent proportion of the literature 
addresses intubation success after a given number of attempts, the 
need for a surgical airway, and variation of intubation success rates 
by specialty [3-5]. One report indicated that the need for multiple 
intubation attempts to secure an airway was independently associated 
with an increased incidence of adverse events, including cardiac arrest, 
dysrhythmia, hypotension, unrecognized esophageal intubation, 
hypoxemia, and main stem bronchus intubation [6]. More recently, 
investigators have considered the amount of practice needed for 
airway skill maintenance in pediatric emergency physicians [7] and 
rates of successful emergency intubation in children [8]. Clearly, this 
topic is of broad concern to those involved in emergency care in a 
variety of settings and for anyone concerned with quality assessment 
of a critical clinical intervention [9].

Introduction
Management of the airway is the single most important 

intervention in the stabilization of critically ill patients in the 
emergency department (ED). It has been estimated that an average 
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to a standard ETT in the study site ED. Surgical airways (chronic 
tracheostomy patients) were excluded a priori from inclusion in the 
registry and therefore from this analysis.

Data collection

The initial airway registry, launched in 2006, was developed as 
part of a performance improvement project designed to monitor 
the care of ED patients following emergent ETT placement. The 
construction of this registry has been described previously [14,16]. 
Briefly, a standardized airway registry form (the Intubation Audit 
Form [see appendix]) was completed by the ED staff physician 
immediately after an intubation (or immediately after verification of 
proper ETT placement in the event that the tube was placed before 
the patient arrived in the ED). These forms were used to identify study 
patients and then medical records were reviewed using a standardized 
audit tool for documentation of confirmation of tube placement. 
Appropriate documentation of confirmation was defined according 
to recommendations from the American College of Emergency 
Physicians (ACEP), which cite three options for confirmation: end-
tidal CO2 detection, re-evaluation with direct laryngoscopy, or use of 
an esophageal detection device [17].

Over a 12-month period in 2007, a series of quality improvement 
initiatives were implemented in an attempt to improve documentation 
of appropriate methods of ETT position confirmation. The 
construction and implementation of these initiatives have also been 
described previously [16]. Briefly, they included an ED electronic 
health record (EHR) airway documentation charting template, an 
online educational module for emergency physicians, and continuous 
performance feedback. The airway registry was queried for all patients 
in the usual-care (2006-2007) and intervention (2008-2010) phases. 
This patient information was then used to obtain mortality data 
via review of the EHR by trained reviewers using standardized data 
collection forms (Table 1). The 12-month implementation phase was 
not included in the mortality analysis.

Outcome measure

Mortality was defined as the death of an intubated patient in the 
ED.

Statistical analysis

Statistical analysis was performed using SAS software (version 9, 
Cary, NC). Proportions with 95% confidence intervals and p values 
are reported. To examine the difference in mortality rate before the 
intervention and after the intervention, we used the chi-squared test. 
A P value less than 0.05 was considered statistically significant.

Results
Between 2006 and 2010, data for 961 patients with ETT 

placement were entered into the registry: 201 patients prior to the 
quality improvement intervention, 207 patients during calendar 

In addition to enhancing patient care and safety, appropriate 
documentation of ETT placement and confirmation of correct 
positioning is paramount for patient safety. Our understanding of 
verification of airway placement as a quality indicator and as a measure 
of patient safety is a relatively recent phenomenon, beginning within 
the past 15 years. In 2008, the National Quality Forum included 
documentation of ETT placement as an emergency medicine metric 
[10]. With regard to documentation of airways specifically, the field 
of emergency medicine has lagged behind the American Society of 
Anesthesiologists in applying basic standards for airway placement 
and monitoring [11]. ED airway registries have been created only 
recently. The National Emergency Airway Registry (NEAR) appeared 
in 1998 and 2000 and now holds records from more than 6000 cases 
[12,13].

We demonstrated previously that the quality of documentation of 
airway placement in the ED is inadequate, especially for patients who 
arrive to the ED already intubated [14]. Whether the process of airway 
documentation occurs reflects in part the increasing complexity 
of medical records. It is vital to verify that the patient actually has 
a secure airway; therefore, verification is an essential component of 
patient safety in the emergency setting.

We also previously demonstrated the success of a multifaceted 
quality improvement initiative in improving confirmation 
documentation rates [15]. Our quality improvement initiative 
included an implementation of ED EHR documentation templates 
for ETT placement/confirmation, an online educational module 
for emergency physicians (COMET), and continuous performance 
feedback.

The purpose of the current study was to evaluate whether the 
use of a multi-faceted intervention designed to improve emergency 
physicians’ documentation rates of the confirmation of ETT position 
is associated with lower mortality rates in patients undergoing 
emergent endotracheal intubation. This analysis is a study of airway 
documentation as it relates to patient safety issues and whether 
education can influence this critical metric. In addition, this study 
will play a role in ensuring the field of emergency medicine advances 
to match the standards set by anesthesiologists in the critical area of 
airway documentation.

Methods
Setting and population

The setting for this observational cohort study was the ED of an 
urban tertiary care center with an annual census of approximately 
60,000 patients and an affiliated emergency medicine residency 
program. All patients who arrived intubated (having been intubated 
in the prehospital setting or at the referring ED) or who underwent 
endotracheal intubation in the study site ED were included in our 
analysis. Cases in which alternative airway devices (e.g., King airway, 
LMA) were used were included only if the first device was changed 

Table 1: Characteristics of intubated emergency department patients.

Outcomes

Pre-Intervention Intervention year
Post-Intervention (2008-2010)

   
2006 2007 2008 2009 2010 2008-2010

n = 201 n = 207 n = 188 n = 250 n = 115 n = 553
ICU 145.0 153 147 206 88 441
(%) 72.1 73.9 78.2 82.4 76.5 79.8

Transfer 2 0 1.0 0.0 1.0 2.0
(%) 1.0 0.0 0.5 0.0 0.9 0.4
Died 43 48 38 42 20 100
(%) 21.4 23.2 20.2 16.8 17.4 18.1

Extubated in ED 1 0 0 1 0 1
(%) 0.5 0.0 0.0 0.4 0.0 0.2

Other 5 4 0 1 5 6
(%) 2.5 1.9 0.0 0.4 4.4 1.1

Empty Form 5 2 2 0 1 3
(%) 2.5 1.0 1.1 0.0 0.9 0.5

http://clinmedjournals.org/articles/ijrpm/ijrpm-3-062-appendix.doc
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death. This is truly an issue of quality and safety. Emergency physicians 
are keenly aware of the critical nature of airway management. The ED 
should approach a zero-risk environment for airway management, 
including secondary confirmation of ETT placement as well as 
appropriate documentation of this confirmation.

Getting health care personnel to improve their rates of 
documentation is no simple task, even for a procedure as fundamental 
and life-saving as securing an airway. One report documented a multi-
pronged effort to improve records related to five basic aspects of the 
airway: drugs and doses used, grade of view, size of ETT, confirmation 
of placement, and adverse events encountered. Even with the 
introduction of a structured educational program, documentation of 
this information improved only slightly [26]. There are likely multiple 
barriers to improving procedure documentation in emergent airway 
management. The burden of documentation can become a threat 
to successful implementation of a process. Questions as to where 
a form is located, who is designated to fill it out, and where it goes 
after completion can be perceived as onerous to health care providers 
in a chaotic environment [27]. The work environment in any ED, 
including physical layout, crowding, design of tools, staffing levels, 
culture of safety, and goal conflicts, are not necessarily conducive to 
documentation [28]. Airway management almost always occurs in an 
intense, sometimes chaotic, environment. Practitioners are likely to 
be more concerned with life-saving therapeutic interventions than 
with their documentation. As with other interventions, the emergent 
nature of many intubations in the ED along with lack of time for 
documentation will always represent a barrier to consistent and 
timely reporting. We hope that our findings reinforce the importance 
of documentation in the provision of patient care.

Limitations
This study took place at a single institution, a tertiary referral 

center that receives a disproportionate number of critically ill 
patients in transfer. As such, it is not a typical inpatient facility. A 
disproportionate share of transferred intubated patients might have 
had their airway secured by physicians at other hospitals rather than 
by paramedics.

The relationship between increased rates of documentation of 
ETT confirmation and mortality in the ED is one of correlation, 
not causation. We did not collect data on and therefore were unable 
to control for some additional factors that could have influenced 
the mortality rate before and after the performance improvement 
intervention. These include indications for the need for intubation, 
age, gender, body mass index, and other clinical parameters such as 
severity of illness or CPR in progress on arrival.

year 2007 (the year of the quality improvement intervention), and 
553 patients after the intervention. The rate of documentation of 
appropriate methods of ETT position confirmation was higher after 
the educational intervention (557/758 [73.5%] vs. 122/198 [61.6%], 
RR 1.19; 95% CI, 1.06-1.34) (P = 0.02). The mortality rate among 
intubated patients declined from 21.4% before the intervention to 
18.1% (P = 0.36) after the intervention (Figure 1).

Discussion
The introduction of a multifaceted quality improvement program 

designed to improve appropriate documentation of ET tube location 
confirmation was associated with a decreased mortality rate among 
intubated ED patients. Unrecognized ETT misplacement can result 
in failure of oxygenation and ventilation, causing death or significant 
morbidity [18]. Miss rates for airway placement have been reported 
as 5.8% by Jones and associates [19], in the low single digits by 
Stewart and colleagues [20], and as high as 25% by Katz and Falk [21]. 
Further evidence that airway placement and confirmation constitute 
a patient safety concern comes from a secondary analysis of the 
Get with the Guidelines Resuscitation Database (GWTGR), which 
contains records from 75,777 patients in whom an ETT was placed 
[22]. That study demonstrated that patients whose ETT position 
was documented appropriately, as confirmed by capnography or 
an esophageal detection device, had a higher return of spontaneous 
circulation and survival to hospital discharge, with adjusted odds 
ratios of approximately 1.23 and 1.09, respectively, compared 
with those in whom this documentation was lacking [22]. To our 
knowledge, our current study is only the second one that supports the 
finding that improved documentation of confirmation is associated 
with a decrease in mortality rate. It is notable that most reports of 
airway placement in the emergency setting focus on complications 
of the procedure itself (e.g., hypoxia, bronchial intubation, 
arrhythmia) rather than documentation of tube position [23,24]. 
Al-Eissa and colleagues described a perception of success in core 
procedure performance, including endotracheal intubation, without 
mentioning verification of airway placement [25]. In this report, we 
address something more basic: whether documentary proof that tube 
position was confirmed is associated with decreased mortality rates 
among intubated ED patients.

Our study suggests a link between the quality of documentation 
of the ET tube confirmation process and the quality of the procedure 
itself. In terms of patient care, documentation of airway confirmation 
also provides a means of communication among providers across 
the spectrum of care and through patient handoffs. Incorrect ETT 
placement results in lack of oxygenation which, if not identified at 
every step, including handoffs, will lead to neurologic catastrophe and 

         

Figure 1: Mortality rate among intubated patients before and after introduction of quality improvement initiative.
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Conclusion
The implementation of a series of performance improvement 

initiatives, i.e., continuous performance feedback, an online 
education module for emergency physicians, and implementation 
of electronic medical record documentation templates for the ED, 
improved documentation of airway placement. This increase was 
associated with an overall decline in patient mortality over the study 
period. Lack of verification of ETT placement, coupled with a failure 
to document confirmation, poses a significant risk to patient safety 
and quality of care.
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