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Abstract

Aim: Neonatal resuscitation guidelines promote the laryngeal mask (LM) interface for positive pressure ventilation (PPV), but little is known about
how the LM is used among Neonatal Resuscitation Program (NRP) Providers and Instructors. The study aim was to characterize the training, expe-
rience, confidence, and perspectives of NRP Providers and Instructors regarding LM use during neonatal resuscitation at birth.

Methods: A voluntary anonymous survey was emailed to all NRP Providers and Instructors. Survey items addressed training, experience, confi-
dence, and barriers for LM use during resuscitation. Associations between respondent characteristics and outcomes of both LM experience and
confidence were assessed using logistic regression.

Results: Between 11/7/22-12/12/22, there were 5,809 survey respondents: 68% were NRP Providers, 55% were nurses, and 87% worked in a
hospital setting. Of these, 12% had ever placed a LM during newborn resuscitation, and 25% felt very or completely confident using a LM. In logistic
regression, clinical or simulated hands-on training, NRP Instructor role, professional role, and practice setting were all associated with both LM expe-
rience and confidence.

The three most frequently identified barriers to LM use were insufficient experience (46%), preference for other interfaces (25%), and failure to con-
sider the LM during resuscitation (21%). One-third (33%) reported that LMs are not available where they resuscitate newborns.

Conclusion: Few NRP providers and instructors use the LM during neonatal resuscitation. Strategies to increase LM use include hands-on clinical
training, outreach promoting the advantages of the LM compared to other interfaces, and improving availability of the LM in delivery settings.
Keywords: Newborn, Resuscitation, Laryngeal Mask, Survey

Association/American Academy of Pediatrics Neonatal Resuscitation
Guidelines recommend “ventilation corrective steps” to troubleshoot
impediments.® However, these steps are variably performed, can
worsen ventilation quality, and may delay advanced airway place-
ment, prolonging bradycardia and hypoxia.”

The endotracheal tube is the most common alternative airway
used during neonatal resuscitation. However, endotracheal intuba-
tion requires advanced technical skills and carries significant proce-

Introduction

Up to 10% of all newborns require resuscitation to breathe immedi-
ately after birth.! Positive pressure ventilation (PPV) is the most
important intervention during neonatal resuscitation.’> PPV is typi-
cally performed with a facemask, but mask leak and airway obstruc-
tion are common obstacles to effective ventilation. American Heart
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dural risks.”> A laryngeal mask (LM), or supraglottic airway, is an
alternative airway that is widely available and promoted in neonatal
resuscitation guidelines.® Despite this, little is known about LM use
during neonatal resuscitation in high-resource settings. A single-
center study in the United States (US) identified barriers to LM use
including limited experience, insufficient training, endotracheal tube
preference, and lack of awareness.®

Little is known about Neonatal Resuscitation Program (NRP) Pro-
viders’ use and perceptions for the LM during neonatal resuscitation.
We conducted this survey to characterize current experience, use,
perceived barriers, and implementation readiness for the LM across
a contemporary cohort of NRP Providers and Instructors.

Methods

An invitation to participate in the survey was disseminated from the
American Academy of Pediatrics to email addresses of 425,762
NRP Providers and Instructors on the NRP listserv. Most listserv
members are US-based. Interested respondents accessed an
embedded link to an anonymous electronic survey between
11/7/22 and 12/12/22. Study data were collected and managed using
REDCap (Research Electronic Data Capture) electronic data capture
tools hosted at University of Oklahoma Health Sciences Center.”®
Two reminder emails were sent with two weeks between emails,
and the survey was closed one week after the final email reminder.
The American Academy of Pediatrics and the University of Okla-
homa Health Sciences Center Institutional Review Boards reviewed
this study and deemed it exempt from oversight. Written informed
consent was waived; the invitation specified that participation was
voluntary and that participation in the survey implied consent.

The survey (supplemental material) included questions adapted
from a previous single center study.® Consistent with the NRP termi-
nology, we used the term “laryngeal mask.” Survey items addressed
demographic characteristics, training, experience, and confidence
using a LM during resuscitation. The survey prompted respondents
to identify up to three barriers to LM use from a prespecified list.
Additional questions pertained to LM availability and respondents’
perceptions around appropriate timing of the LM use during neonatal
resuscitation. Three items assessed LM implementation acceptabil-
ity, appropriateness, and feasibility on a 5-point Likert scale, using
prompts adapted from a validated implementation outcome assess-
ment tool.'° Likert scale responses of “agree” and “completely agree”
were consolidated as “agree” for reporting purposes.

The primary outcomes of interest were previous LM use during
neonatal resuscitation (yes/no) and confidence using the LM during
neonatal resuscitation, measured on a Likert scale from “not at all
confident” to “completely confident.” For analysis and reporting pur-
poses, responses of “very confident” and “completely confident”
were consolidated as “confident,” with all other responses being
combined as “not confident.” Responses for each outcome were
summarized based on respondent subgroups related to role, practice
setting, and LM training. Generalized linear models with a binomial
outcome and a logistic linking function were run in R, version
4.2.3, to analyze the association between respondent characteristics
and the two primary outcomes. The logistic model for each outcome
included 7 predictors: professional role; current NRP role (Instructor
or Provider); primary work setting; number of times participating in
newborn resuscitation in the past six months; and binary indicators

of having completed didactic, simulated, and clinical training with a
LM. A p-value of 0.05 was considered statistically significant.

Results

Responses were received from 5,809 (1.4%) of the listserv members
(Table 1). Only 12% of respondents had ever placed a LM during
newborn resuscitation, and 25% felt very or completely confident
using a LM.

Responses for each of these outcomes based on respondent
subgroups are shown in Table 2. Clinical or simulated hands-on
training, NRP Instructor role, newborn resuscitation experience,
and practice setting were all associated with both LM use and confi-
dence. There were significant differences in both outcomes (previous
LM use and confidence) based on professional role (Table 3).

Responses regarding barriers to LM use are presented in Fig. 1.
Among respondents, 67% indicated a LM is available in the setting
where they resuscitate newborns. When asked to identify the earliest
point in the NRP algorithm when LM use is appropriate, 46% of
respondents endorsed LM use when facemask PPV is ineffective,
and 48% felt the LM to be appropriate when intubation is unsuccess-
ful. Only 3% considered LM use appropriate when PPV is first per-
formed, and 2% indicated LM use is never appropriate for neonatal
resuscitation.

Regarding LM implementation questions, 66% of respondents
agreed with the statement “I welcome implementation of the laryn-
geal mask as an alternative airway in my practice setting” (accept-
ability). Among respondents, 60% agreed that “Implementation of
the laryngeal mask as an alternative airway seems like a good match
for my practice setting” (appropriateness), and 73% agreed with the
statement “Implementation of the laryngeal mask as an alternative
airway is possible at my practice setting” (feasibility).

Discussion

We conducted the first US-based national survey of NRP Providers
and Instructors regarding LM use during neonatal resuscitation.
Although the NRP has endorsed the LM since 2005,"" just 12% of
respondents had ever used a LM during resuscitation, and only
25% felt very or completely confident using the LM. While barriers
to LM use were identified, most respondents considered implemen-
tation of the LM in their practice setting to be acceptable, appropri-
ate, and feasible.

Our results are similar to surveys of neonatal providers in the Uni-
ted Kingdom, Brazil, and North America.'>'* We found that 67% of
respondents have a LM available where they perform newborn
resuscitation. Similarly, Goel et al. recently reported that a LM is
available in 67% of NICUs and neonatal transport services in Aus-
tralia and New Zealand.'® Ensuring a LM is available in every setting
where neonatal resuscitation occurs is a straightforward intervention
to support LM implementation.

The most common barriers to LM use endorsed by respondents
were insufficient experience, preference for other interfaces, and fail-
ure to consider the LM during resuscitation. Our results suggest that
hands-on training is likely to increase both use and confidence
around the LM for resuscitation. Regarding the latter two barriers
identified (preference and consideration), we speculate that many
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Table 1 - Respondent Characteristics.

Characteristic (N = 5,809)

n (%)’

Current NRP Role (n = 5,556)°
Instructor
Provider
Professional Role (n = 5,487)?
Nurse
Respiratory Therapist
Physician
Neonatology
General Pediatrics/Hospitalist
Family Medicine
Emergency Medicine
Other
Advanced Practice Provider
Certified Nurse Midwife
First Responder (Emergency Medical Technician, Paramedic)
Other

1,801 (32%)
3,755 (68%)

3,041 (55%)
894 (16%)

784 (14%)
395/784 (50%)
259/784 (33%)
89/784 (11%)
16/784 (2%)
39/784 (5%)
463 (8%)

132 (2%)

131 (2%)

42 (1%)

Number of Times Neonatal Resuscitation Performed in Last 6 Months (n = 5,728)°

Never
1-4 times
5-10 times
More than 10 times
Training in Laryngeal Mask® (n = 5,730)?
Hands-on, clinical
Hands-on, simulation
Didactic
Most Frequent Practice Setting (n = 5,695)°
Hospital
Birth center
Patient home
Pre-hospital
Hospital Details
Teaching hospital (n = 4,929)?
Neonatal care (n = 4,924)?
[
1]
1l
\Y
None
Don’t know

1,613 (28%)
2,353 (41%)
785 (14%)
977 (17%)

414 (7%)
3,940 (69%)
2,232 (39%)

4,966 (87%)
279 (5%)
187 (3%)
263 (5%)

2,558 (52%)

720 (15%)
1,085 (22%)
1,774 (36%)
808 (16%)
211 (4%)
326 (7%)

' Group frequencies may not sum to the total N because of missing values. Percentages may not sum to 100 because of rounding.

2 Number of valid observations for this variable.
3 Training types are not mutually exclusive, so percentages will not sum to 100.

neonatal clinicians prioritize intubation when facemask ventilation
fails. However, endotracheal intubation requires advanced technical
skills and carries significant procedural risks: almost 50% of intuba-
tion procedures require at least 2 attempts, 20% result in adverse
events, and 4% are complicated by life-threatening severe adverse
events.® In contrast, LM insertion can be learned by inexperienced
airway providers in a single training session.'®'” Prioritizing LM over
intubation during neonatal resuscitation may improve patient safety
by establishing effective ventilation quickly, enabling initial resuscita-
tion providers to establish an alternative airway that does not require
advanced airway skills, and decreasing the risk of intubation proce-
dural complications.

Most available evidence has focused on LM as the primary inter-
face when PPV is first performed. A recent meta-analysis demon-
strated the LM is superior to facemask as the primary PPV
interface to avoid ventilation failure for newborns born at

>34 weeks' gestation.'® Importantly, most trials in that meta-
analysis were conducted in low-resource settings. We sought to
understand the earliest point of the NRP algorithm when respon-
dents considered LM use to be appropriate in the US. Very few sur-
vey respondents considered the LM appropriate as the primary
interface. Rather, respondents were evenly divided as to considering
LM use appropriate when facemask PPV is ineffective (“can’t venti-
late”) or only when intubation is unsuccessful (“can’t ventilate and
can't intubate”).

Our study identified many addressable barriers and may inform
implementation strategies for LM use during neonatal resuscitation.
At the local level, ensuring a LM is available in every setting where
newborn resuscitation is performed is a prerequisite for widespread
use. From an educational perspective, hands-on clinical training is
likely to improve resuscitation providers’ confidence and use of the
LM. Finally, respondents’ perceptions varied regarding when it is
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Table 2 - Experience and confidence placing a laryngeal mask during neonatal resuscitation, based on

respondent subgroups.

Respondent Characteristic

Experience placing laryngeal mask,
n/N (%)

Confidence placing laryngeal mask':
n/N (%)

NRP Role
Provider
Instructor
Professional Role
Advanced Practice Provider
Certified Nurse Midwife
First Responder (EMT, Paramedic)
Nurse
Physician
Respiratory Therapist
Other
Resuscitation Experience in last 6 months
0
1-4
5-10
>10
Practice Setting
Non-hospital
Hospital, no/unknown neonatal care
Hospital, level I/l neonatal care
Hospital, level 11l/IV neonatal care
Didactic training in laryngeal mask
Yes
No
Simulation training in laryngeal mask
Yes
No
Clinical training in laryngeal mask
Yes
No

368/3746 (10%)
287/1787 (16%)

75/462 (16%)
17/132 (13%)
24/130 (18%)
206/3026 (7%)
158/783 (20%)
136/888 (15%)
6/42 (14%)

105/1608 (7%)
278/2343 (12%)
99/781 (13%)
186/975 (19%)

127/726 (17%)
40/534 (7%)
202/1795 (11%)
298/2575 (11%)

304/2227 (14%)
365/3503 (10%)

566/3927 (14%)
103/1803 (6%)

192/414 (46%)
477/5316 (9%)

771/3733 (21%)
643/1789 (36%)

158/460 (34%)
28/131 (21%)
74/129 (57%)
456/3027 (15%)
276/779 (35%)
332/885 (38%)
17/42 (40%)

330/1604 (21%)
551/2339 (24%)
205/781 (26%)
346/974 (36%)

264/726 (36%)
114/529 (22%)
366/1793 (20%)
667/2572 (26%)

672/2221 (30%)
766/3500 (22%)

1255/3923 (32%)
183/1798 (10%)

253/413 (61%)
1185/5308 (22%)

Abbreviations: EMT: Emergency Medical Technician; NRP: Neonatal Resuscitation Program.
' Confidence includes respondents who answered “very” or “completely” confident.

Table 3 - Multivariable analysis of factors associated with experience and confidence placing a laryngeal mask

during neonatal resuscitation.

Characteristic Experience Placing Laryngeal Mask Confidence Placing Laryngeal Mask'
aOR 95% ClI aOR 95% CI
NRP Instructor (Ref: NRP Provider) 1.71 1.40, 2.09 2.64 2.27, 3.08
Professional Role (Ref: Physician)
Advanced Practice Provider 0.76 0.54, 1.06 0.84 0.64, 1.09
Certified Nurse Midwife 0.91 0.49, 1.61 0.56 0.34, 0.91
First Responder (EMT, Paramedic) 1.29 0.70, 2.32 3.71 2.34, 5.93
Nurse 0.43 0.33, 0.55 0.44 0.36, 0.54
Respiratory Therapist 0.97 0.73, 1.30 1.87 1.49, 2.37
Resuscitation experience last 6 months (Ref: 0)
1-4 times 2.17 1.64, 2.90 1.27 1.05, 1.54
5-10 times 2.30 1.62, 3.27 1.33 1.04, 1.70
>10 times 3.00 2.16, 4.18 1.58 1.25, 2.00
Setting (Ref: Hospital, Neonatal Level Ill or 1V)
Non-hospital 2.07 1.50, 2.83 1.75 1.36, 2.26
Hospital, No/unknown Neonatal care 1.24 0.82, 1.84 1.23 0.93, 1.62
Hospital, Neonatal Level | or Il 1.55 1.23, 1.94 1.01 0.85, 1.20
Didactic Training in laryngeal mask 0.81 0.66, 0.98 1.10 0.95, 1.27
Simulation Training in laryngeal mask 2.62 2.04, 3.40 4.15 3.43, 5.04
Clinical Training in laryngeal mask 8.87 6.90, 11.40 4.74 3.69, 6.10

Abbreviations: aOR: adjusted Odds Ratio; Cl: Confidence Interval; EMT: Emergency Medical Technician; NRP: Neonatal Resuscitation Program, Ref: Reference.
' Confidence includes respondents who answered “very” or “completely” confident.
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| have insufficient
experience using LM

| prefer other interfaces

| don't think about using
LM during resuscitation

| have insufficient
training in LM

LM placement not within
my scope of practice

LM not available where
| resuscitate newborns at birth

10.4%

| am concerned LM not effective
way to ventilate newborns

8.8%

| am concerned about
potential risks of LM placement

7.5%

9.9%

No barriers

0% 10%

13.6%

46.4%

25.2%

21.2%

21.0%

20% 30% 40% 50%
Percentage of Respondents

Fig. 1 - Barriers to laryngeal mask use identified by NRP Providers and Instructors. Respondents were asked to
identify up to 3 barriers to LM use. Abbreviations: LM: laryngeal mask.

appropriate to insert the LM during neonatal resuscitation, suggest-
ing there is opportunity to clarify neonatal resuscitation guidelines
on this point.

We acknowledge study limitations. Given the low response rate,
responses may not reflect the experience and perceptions of all NRP
Providers and Instructors. Nonetheless, the high absolute number
(>5,000) of respondents provide confidence in the precision of
responses among participants. In addition, the respondents’ profes-
sional roles and practice reflect the breadth of providers who are

trained in NRP and settings where neonatal resuscitation is per-
formed. Finally, our study is unique in that we also assessed barriers
to LM use and implementation readiness.

Conclusion

Few NRP Providers and Instructors use the LM during neonatal
resuscitation. Implementation strategies should address LM
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availability, educational interventions supporting hands-on clinical
training, and outreach promoting the advantages of the LM.
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