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BACKGROUND: Endotracheal intubation is a common procedure performed by respiratory
therapists (RTs). The purpose of this study was to describe current RT intubation practices in
North Carolina through the use of a survey instrument. METHODS: A survey was developed by
the authors using REDCap. The survey was sent via email to all licensed RTs in North Carolina.
Information collected included respondent demographics, intubation practices (including train-
ing and skill maintenance), and attitudes about RT intubation practices. RESULTS: Of the 411
respondents, 68 % intubated at their facility, representing 81 unique institutions. RTs who per-
formed intubation were more likely to be from community hospitals and less likely to be from
level 1 trauma centers. Respondents reported intubating adult (91%), pediatric (61%), and neo-
natal (65%) patients. The most common areas in which RTs reported performing intubation
were the adult ICU (80%), emergency department (76 %), outside the operating room for emer-
gencies (76%), neonatal ICU (43%), the delivery room (45%), and pediatric ICU (25%). The
median (interquartile range) number of supervised intubations required to be considered compe-
tent was 5 (3-5). The most common numbers of intubations required to be considered compe-
tent were 5 (32%), 3 (26%), 10 (16%), 2 (4%), and 0 (3%). The perceived number of
intubations to achieve competence was 6 (range 5-10) and did not differ based on years of expe-
rience. Most respondents believed their RT intubation program was safe (93%) and effective
(91%), and that RTs were well-trained (81%), that their intubation skills were objectively eval-
uated (66%), and that RTs receive sufficient feedback on performance (68%). CONCLUSIONS:
RTs in North Carolina frequently performed intubation and had high confidence in their pro-
grams. Further studies are needed to establish standardized training for endotracheal intubation,
document success rates for intubations, and evaluate the use of video laryngoscopy by RTs. Key
words: intubation, airway management, respiratory care practitioner; respiratory therapist; airway
training, endotracheal intubation. [Respir Care 2020;65(7):954-960. © 2020 Daedalus Enterprises]

Introduction

Endotracheal intubation is a common procedure used to
facilitate invasive mechanical ventilation, protect the air-
way, prepare patients for inter- or intrahospital transfer, and
to facilitate invasive or painful procedures. Emergency
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intubation is often required for patients outside the ICU as
a result of sudden or gradual physiologic deterioration.
Emergency intubation is one of, if not the most, hazardous
procedure a patient can undergo in the ICU and is associ-
ated with high complication rates, including severe hypoxe-
mia, cardiac arrest, hemodynamic deterioration, aspiration,
brain injury, and death." Intubation by respiratory therapists
(RTs) has been described in a variety of settings, with a
recent survey indicating that approximately 50% of respira-
tory therapy departments provide intubation.>”
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Historical data suggest that RTs provide a safe and effec-
tive intubation service, with the largest case series of 833
intubations noting a success rate of 95% with a complica-
tion rate of 12%.° A neonatal case series also noted a suc-
cess rate of 95%.” RTs have a relatively high success rate
of 90% when acting as a back-up when resident physicians
failed to complete the procedure.” RT success rates are sim-
ilar to published case series among emergency medicine
residents,® critical care providers,”'® and pre-hospital pro-
viders."" It is difficult to compare the published RT data
due to differences in reported outcomes because recent
studies have focused largely on first-attempt success rate in
contrast to RT studies, which focused on overall success
rate.'*'* Importantly, available data published to date have
been single-center case series of varying size and quality.

The most recent publication describing RT intubation
clinical practice is from the year 2000, which predates the
use of video laryngoscopy and the widespread adoption of
noninvasive ventilation (NIV) and high-flow nasal cannula
(HFNC). In particular, the number of intubations available
for RTs has likely decreased due to an increasing number
of intubations being performed by other clinicians, includ-
ing emergency medicine providers, critical care physician
trainees, and advanced practice providers. In addition,
increasing use of NIV and HFNC has significantly de-
creased the number of patients who require intubation
for respiratory failure.'>'” With fewer opportunities for
RTs to develop and maintain their intubation skills, it is
important to identify the amount of training and skill
maintenance required for RTs. The primary purpose of
this study is to describe current RT intubation practices
in the state of North Carolina through the use of a survey
instrument. A secondary purpose was to identify poten-
tial areas for quality improvement and to identify best
practices throughout the state.

Methods

We developed a survey instrument in REDCap (Research
Electronic Data Capture tools, hosted at Duke University
Medical Center) after a literature search of RT intubation
practices. The survey was sent to members of our depart-
ment’s research committee and medical directors for review,
and changes were made as appropriate. After receiving
an exemption from the Duke University Medical Center
Institutional Review Board, the survey was sent via email to
all RTs with a license to practice in North Carolina. The
email addresses of all licensed RTs as of February 8, 2019,
were provided by the North Carolina Respiratory Care
Board. The survey was kept open for 3 weeks, and no re-
minder emails were sent. Following questions on respondent
and hospital demographics, the survey branched and ascer-
tained whether RTs provided intubation at their facility. All
respondents answered questions about intubation practices.
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QUICK LOOK

Current knowledge

Endotracheal intubation is common procedure per-
formed by respiratory therapists (RTs). Available stud-
ies to date have been single-center case series of
varying size and quality. The primary purpose of this
study was to describe current RT intubation practices
in North Carolina. A secondary purpose was to identify
potential areas for quality improvement and to identify
best practices throughout the state.

What this paper contributes to our knowledge

RTs frequently performed intubation in North Carolina.
The median number of intubations required to be certi-
fied was 5, with 76% of respondents reporting that = 5
were required for certification. The vast majority of
respondents indicated a high level of confidence in their
intubation program. There were variances between RTs’
perceived competency requirements and the published
competency requirements from other clinicians in the
literature. Prospective, multicenter studies are needed to
further evaluate RT intubation practice.

Managers and directors of facilities where RTs intubated
were asked additional questions about quality assurance
strategies, success rate, first-attempt success rate and com-
plication rate. The complete survey is included in the sup-
plementary materials at http://www.rcjournal.com.

To evaluate training methods, one response from each
center was used to reduce bias resulting from a large
number of responses from a few centers. When there
were multiple or conflicting responses, the response
from the director/manager, clinical specialist/educator,
clinical supervisor, or staff therapist were chosen in the
order listed. Due to the high level of experience
reported, we a priori divided respondents into < 2 y of
experience, 2-5 y of experience, 6-9 y of experience,
10-20 y of experience, and > 20 y of experience to eval-
uate whether the perceived number of intubations
needed to be considered competent differed based on ex-
perience. If there were only multiple responses from
staff RTs, the respondent with the most experience was
chosen. Statistical analyses were descriptive with com-
parisons between hospital demographics for RTs who
intubate and those who do not. Agreement for number of
intubations required to develop and maintain compe-
tency was evaluated. Data were analyzed using SPSS 25
(IBM, Armonk, New York). Continuous data were com-
pared with nonparametric testing, and the chi-square test
was used for categorical data. Statistical significance
was set at a = 0.05.
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Table 1.  Respondent Demographics
RTs Intubate (n = 264) RTs Do Not Intubate (n = 125) P

Role

Director 5Q2) 1(1) S

Manager 14 (5) 8 (6)

Clinical supervisor 18 (7) 8 (6)

Educator/clinical specialist 20 (8) 10 (8)

Staff therapist 202 (77) 93 (74)

Other 5(2) 5@

Years as an RT 17 (10-28) 14 (5-24) 34
Facility classification”

Academic medical center 41 (16) 65 (52) .09

Tertiary referral center 36 (14) 10 (8) 11

Community 141 (53) 45 (36) .001

Level 1 trauma center 61 (23) 44 (35) .01

Quaternary 2(1) 0(0) .33

Other 26 (10) 17 (14) 27

Total beds in facility, median (range) 316 (100-900) 450 (115-803) 54

RTs on staff 30 (15-80) 25 (11-100) 75
Who makes the first intubation attempt during cardiac arrest or

other emergencies outside the ICU?

Any airway-trained RT 155 (59) NA <.001

RT clinical supervisor 3(1) NA

Resident physician 16 (6) 15 (12)

Critical care or emergency fellow physician 9@3) 16 (13)

Critical care or emergency medicine attending physician 23 (9) 24 (19)

Anesthesia provider (MD, CRNA) 7@3) 44 (35)

Advanced practice provider (PA, NP) 2(1) 4(3)

Most experienced provider, regardless of specialty 30 (11) 43)

Other 16 (6) 7 (6)

Data are presented as n (%) or median (interquartile range) except where noted.
*Respondents could choose more than one category.

RT = respiratory therapist

NA = not applicable

IQR = interquartile range

CRNA = certified registered nurse anesthetist

PA = physician assistant

NP = nurse practitioner

Results

The survey was sent to a total of 4,817 licensed RTs; 101
emails were returned as being undeliverable, for a total of
4,716 potential respondents. The response rate was 9%
(411 of 4,716). Twenty-two respondents were from outside
of NC and were excluded. Of the remaining respondents,
264 (68%) provided intubation at their facility, representing
81 unique institutions. Further, 66% (81 of 123) of individ-
ual centers reported intubating. The number of responses
from each institution ranged from 1 to 24. These institu-
tions had a median (range) of 316 (100-900) beds, a me-
dian (interquartile range [IQR]) of 30 (15-80) RTs on staff,
and were predominantly community facilities (206, 53%);
academic facilities (62, 16%), level 1 trauma centers (89,
23%), tertiary (54, 14%) and quaternary (4, 1%). RTs who
intubated were more likely to be from community hospitals

956

(53% vs 36%, P= .001) and less likely (23% vs 35%, P=
.01) to be from level 1 trauma centers. Respondent demo-
graphics are summarized in Table 1.

There were responses from 81 unique institutions. Re-
spondents defined an intubation attempt as an endotra-
cheal tube passed through the mouth (48, 60%) or as a la-
ryngoscope or any other device in the oropharynx (28,
34%); other/not answered responses totaled 5 (6%).
Respondents reported that RTs at their institutions intu-
bated adult (74, 91%), pediatric (49, 61%), and neonatal
(53, 65%) patients. The most common areas in which
RTs reported intubating were the adult ICU (65, 80%),
the emergency department (62, 76%), the neonatal ICU
(35, 43%), outside the operating room for emergencies
(62, 76%), the delivery room (36, 45%), the pediatric
ICU (20, 25%), and other (13, 16%). Reported training
methods among institutions were classroom training
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Fig. 1. Survey responses for the number of intubations required for competency at their institution. Note that the vast majority required < 10

intubations.

(41, 51%), written materials (31, 38%), written test (22,
27%), skill demonstration in a simulation setting (69,
85%), and supervised intubations (58, 71%). Classroom
training took a median of 4 (IQR 2-6) h and was taught
predominantly by RTs. Topics across institutions cov-
ered included anatomy and physiology (62, 77%), phar-
macology (46, 57%), positioning and pre-intubation
preparation (73, 90%), difficult intubation predictors
(63, 78%), equipment (70, 87%), techniques for direct
laryngoscopy (64, 79%), techniques for video laryngos-
copy (51, 63%), videos of intubations (27, 33%), and
other (5, 6%).

Supervised intubations were performed in the operating
room (43, 53%), ICU (55, 68%), emergency department
(47, 58%), delivery room (23, 28%), and other (19, 24%).
During training, RTs were observed by physicians (63,
78%), an RT supervisor or educator (45, 56%), advanced
practice provider (27, 33%), physician and RT supervisor
(12, 15%), or non-specified (9, 11%). The qualifications for
intubation training were no minimum years of experience
(67, 83%), demonstrated competency in basic airway man-
agement (73, 90%), Advanced Cardiac Life Support (ACLS)
(66, 82%), Pediatric Advanced Life Support (48, 59%),
Neonatal Resuscitation Program (50, 62%), baccalaureate
degree (0, 0%), and advanced credentials, defined as
Neonatal/Pediatric Specialist or Adult Critical Care Specialist
(8, 10%). For institutions that required a minimum amount
of experience, the median amount of experience was 3
(IQR 2-4) y. Annual competency was determined by
automatic recertification if they completed a minimum
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number of intubations (51, 63%), pass a written test (11,
14%), classroom retraining (10, 12%), observed compe-
tency in the operating room (15, 19%), observed compe-
tency outside of the operating room (16, 20%), or
observed competency in a simulation setting (24, 30%);
other annual competency responses include “once RTs are
certified they do not require recertification” (11, 14%) and
other (3, 4%).

The median number of intubations required to be de-
clared competent was 5 (IQR 3-5). The most common
number of intubations required were 5 (32%), 3 (26%), 10
(16%), 2 (4%), and 0 (3%). Results are summarized in
Figure 1. There were no differences in the reported or per-
ceived number of intubations required when results were
analyzed by years of experience. Results are summarized in
Table 2.

Seven managers/directors answered questions about their
quality assurance processes in place, with 4 (57%) having
active QA processes in place. All reported defining an intu-
bation attempt as an endotracheal tube passed through the
mouth. Reported overall success rates were 100%, 94%,
91%, and 94%. First-attempt success rates were reported as
97%, 89%, 88%, and 92%, respectively. All 4 centers rep-
resented used chart review, and 3 (75%) required a quality
assurance form to be filled out after each intubation.
Respective complication rates were not reported, 5%, 1%,
and not reported. Additional results are summarized in the
supplementary materials at http://www.rcjournal.com.
Attitudes about intubation practices are summarized in
Figure 2.
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Table 2.  Number of Intubations for Competence
Respondents, n Reported Requirements P Professwn.a I Opinion P
of Requirements
Intubations needed to be competent
All respondents 5(3-5) 46 6 (5-10) 37
< 2y of experience, median (range) 2 7 (3-10) 8 (5-10)
2-5y 19 5(2-6) 5(2-6)
6-9y 11 5(3-10) 5 (3-10)
1020y 39 5(2-25) 5(2-25)
>20y 56 5(2-10) 8 (2-20)
Intubations required annually for recertification
All respondents 3(3-5) 57 5 (3-10) .16
< 2y of experience, median (range) 2 7 (3-10) 8 (5-10)
2-5y 19 3 (2-6) 5(3-15)
6-9y 11 3 (2-10) 6 (3-12)
1020y 39 5(1-25) 5 (0-20)
>20y 56 3 (0-10) 5 (0-20)

Results are presented as median (interquartile range) except where noted. Respondents represented 81 unique institutions.

Strongly agree +
agree

Neutral or
undecided

Strongly
disagree +
disagree

B RTs provide safe intubations
O RTs provide effective intubations

@ RTs are well-trained to intubate

B RT intubation program is objectively evaluated

O RTs receive evaluation on intubation competence

Fig. 2. Results of Likert scale of perception of respiratory therapist (RT) intubation programs.

Discussion

In this survey of RTs in North Carolina, 68% of RT
respondents reported providing intubation, representing 81
unique institutions. Respondents who intubated were more
likely to be from community hospitals, and these institu-
tions were similar in size to centers that did not intubate.
The median number of intubations required to be certified
was 5, with 76% reporting that = 5 were required for certi-
fication. A minimum level of experience was the exception,
with 86% of respondents indicating there was no minimum
amount of experience required prior to intubation training.
A majority of respondents defined an intubation attempt as
an endotracheal tube introduced in the mouth. The vast ma-
jority of respondents indicated a high level of confidence in
their intubation program.

Intubation is a high-risk, low-volume procedure that re-
quires substantial training and skill maintenance to per-
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form safely.'®'" The survey yielded variable competency
programs for intubation programs throughout the state.
Training methods varied, with 27% of institutions requir-
ing a written test and 38% providing written materials.
Bishop et al?® reported that a high score on a written test
was highly correlated with skill demonstration, whereas
the number of intubations performed each year was not.
Completing a minimum number of intubations was the
most common recertification method reported by our
respondents. The median reported number per year was 3,
or an average of one intubation every 4 months. Only 51%
of respondents reported that classroom training was part
of their training. For those who did have classroom train-
ing, the median length was only 4 h, and didactic topics
(eg, pharmacology, video laryngoscopy) were not reported
to be consistently covered.

Although the specific number of intubations required to
gain competence is currently unknown, available data
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suggest that the number of intubations required to achieve
competence for direct laryngoscopy may be as high as 150
intubations.?! A systematic review found that at least 50
intubations were required by learners using direct laryngos-
copy in the operating room before a success rate of 90%
was achieved.?' Although that study did not include RTs,
the majority of learners in the reported studies were novi-
ces, and the results are likely applicable to RT learners. In
comparison, during training, Bucher et al** reported that
emergency medicine residents averaged 29 intubations per
year (with one resident performing 157 intubations in 1 y),
which is much higher than the number of intubation oppor-
tunities provided to RTs. Je et al** reported that 74 intuba-
tions were needed for emergency medicine residents to
achieve proficiency. A study of pediatric critical care fel-
lows found approximately 51 intubations were required to
achieve competence.'® Studies evaluating the number of
intubations needed for competency have largely been per-
formed in the operating room under controlled circumstan-
ces for both paramedic and medical students, but those
studies did not include RTs.*' The number of intubations
required for RTs to achieve competence is currently
unknown; the largest case series to date required 10 super-
vised intubations and 8 h of classroom training, thresholds
few of our respondents met.® Importantly, this study pre-
dated the use of video laryngoscopy and did not perform
subgroup analysis evaluating the safety of RTs providing
intubation in trauma, children, neonates, or other specialty
situations. This is a critical area for future research to
ensure RTs who perform intubations have received ade-
quate training and skill maintenance.

RTs reported frequently intubating during emergencies
outside of the operating room. During emergencies, best prac-
tice suggests that only adequately trained personnel intubate,
regardless of specialty.”* Only 9% of our respondents reported
that the most experienced person performed intubations; how-
ever, 57% reported that any airway-certified RT made the first
intubation attempt. Since our respondents indicated a high
level of confidence in their RT intubation programs, it appears
that the majority of respondents believed they had a competent
person make the first attempt. Because time to intubation and
the amount of time that chest compressions are interrupted
both decrease with increasing intubation experience, having
the most experienced personnel intubate should be strongly
considered, although it may not be always be feasible due to a
host of circumstances.”

RT intubation success rate and first-attempt success rate
during chest compressions have not been published to date.
Video laryngoscopy has also been described because it
may improve first-attempt success rate, although this rela-
tionship is unclear and its use has not been studied in
RTs.'>'42%27 Given that 63% of respondents reported cov-
ering video laryngoscopy during their training, it appears
that video laryngoscopy may not be widely utilized by RTs.
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We did not ask about video laryngoscopy use or other
equipment specifically, in the interest of keeping the survey
at a manageable length.

An important aspect of future studies is consensus on
what constitutes an intubation attempt. For example, 48%
of our respondents defined an attempt as an endotracheal
tube being passed through the mouth. This is in direct
contrast with published data that states a laryngoscope or
other tool in the oropharynx defines an intubation
attempt.®?'>21:2627 To design future studies, agreement
on what constitutes an attempt and controlling for indi-
vidual training and experience are critical aspects to
ensure a successful trial. Further data evaluating RT intu-
bation practices are needed to identify quality improve-
ment targets, optimize training methods, and provide
higher-quality evidence supporting the role of RTs in pro-
viding intubation. Quality assurance and continuous quality
improvement efforts are a critical part of any airway man-
agement program. We had responses from 7 managers, of
whom only 4 had quality assurance processes in place.
Combined with results from our prior data, in which only
57% of departments were engaging in quality assurance
processes, there is a great opportunity for RTs to apply qual-
ity improvement methodology to intubation practice.* Given
the low number of responses from manager/directors, the
rigor of current quality assurance processes could not be
evaluated. A curriculum of twice monthly high-fidelity simu-
lation in small groups as described by Mosier et al'® has the
potential to be used as a model because they reported a sig-
nificant improvement in critical care fellows intubation suc-
cess rates. Importantly, over time they increased fellows’
first-attempt success rate to 90%."®

There are many limitations to our study. The respondents
likely had special interest in intubation. The response rate
was low, although respondents represented 81 unique institu-
tions. As with all surveys, some questions may not have been
worded clearly. There was a low number of manager/director
responses, making comparison of success rates and complica-
tion rates across centers difficult. This study outlines intuba-
tion practices utilized in only a single state; a larger study is
needed to determine RT intubation practices across the
United States and internationally. This survey could poten-
tially be used as a guide for future and larger studies.

Conclusions

RTs in North Carolina frequently provide intubation and
report high confidence in their programs. There were var-
iances between RTs’ perceived competency requirements
and the published competency requirements from other
clinicians in the literature. Prospective, multicenter studies
are needed to establish the number of intubations required
to achieve competence, to establish the safety of RTs intu-
bating during cardiac arrests or other emergencies outside
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the ICU, to evaluate the use of video laryngoscopy, and to
elucidate optimal training methods.

13.

14.
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