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ABSTRACT

Purpose

The purpose of this dissertation was to explore the facilitators of, and barriers to,
neonatal resuscitation to identify areas for improvement. First, an integrative review of
measurement instruments for delivery room neonatal resuscitation simulations was
conducted, followed by a qualitative study examining interprofessional neonatal
resuscitation team member perceptions of facilitators and barriers to delivery room
neonatal resuscitations. The first qualitative study informed the second qualitative study,
an examination of the enablers and barriers to effective bag-mask ventilation as perceived
by labor and delivery nurses.

Problem

Birth asphyxia continues to remain a cause of neonatal deaths worldwide (Te Pas,
Somotka, & Hooper, 2016). Simulation is a potentially powerful means of maintaining
competence in individual neonatal resuscitation skills and team performance (Halamek,
2016). However, areview of the literature revealed a lack of standardized measurement
of outcomes related to simulation-based training (Clary-Muronda & Pope, 2016).
Moreover, a paucity of research has been conducted to link simulation-based education
programs, often costly to implement, with neonatal outcomes.

The specific aims of this dissertation were:
e Aiml: To conduct an integrative review of measurement instruments for delivery

room neonatal resuscitation simulations
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e Aim 2: Toexamine the facilitators of, and barriers to, delivery room neonatal
resuscitation from the perspectives of interprofessional neonatal resuscitation team
members

e Aim 3: To explore the barriers and enablers of bag-mask ventilation from the
perspectives of labor and delivery nurses

Design

This research employs qualitative methodology to explore the barriers and
enablers of effective delivery room neonatal resuscitation, using two qualitative studies,
with the first study informing the second. The Theoretical Domains Framework (TDF),
an intuitive guide to examine the barriers and enablers to implementation of best
practices, was used to frame this research.

Findings

This two part qualitative study examining facilitators of, and barriers to, delivery
room neonatal resuscitations revealed a skills deficit for labor and delivery nurses in bag-
mask ventilation skills. Several contextual factors affected the ability of labor and
delivery nurses to implement best practices in delivering bag-mask ventilation to
newborns in the delivery room, ranging from individual factors such as comfort with
skills, practice, and ability to use the algorithm to guide action in atimely fashion, to
organizational factors such as staffing, equipment, and logistics.

Conclusion

The TDF provided a comprehensive guide to frame enablers and barriers to best
practices in this understudied population. Standardized guidelines do not take into

account the contextual factors that may impede the implementation of best practices.
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Prior to intervention implementation, assessment of organization and population specific
factors and consideration of such factors in designing interventions is more likely to
promote a sustainable improvement in clinician practices and adherence to the Neonatal

Resuscitation Program algorithm.

Keywords: neonatal, resuscitation, delivery room, interprofessional, team, qualitative,
Theoretical Domains Framework



1. INTRODUCTION
1.1.  Overview of Dissertation
Birth asphyxia continues to remain a cause of neonatal deaths worldwide (Te Pas,
Somotka, & Hooper, 2016). Most neonates transition to life outside the uterus with little
intervention at the time of birth; however 4-10% will require some assistance with
establishing respirations (AAP, AHA, 2015). Delivery room neonatal resuscitations
require prompt, well-coordinated interventions for optimal outcomes. While the
importance of timeliness is well documented in the literature, evidence suggests that most
delivery room neonatal resuscitations do not occur in accordance with the recommended
timeline (McCarthy etal., 2013; McKinsey & Perlman, 2016). Simulation is a potentially
powerful means of maintaining competence in neonatal skills, however, a review of the
literature revealed a lack of standardized measurement instruments to determine clinician
competence. Moreover, few studies have been conducted to link simulation-based
education programs, often costly to implement, with neonatal outcomes.
The specific aims of this dissertation were:
e Aiml: To conduct an integrative review of measurement instruments appropriate
for interprofessional neonatal resuscitation simulations
e Aim 2: To examine the facilitators for, and barriers to, delivery room neonatal
resuscitation from the perspectives of interprofessional neonatal resuscitation
team members to determine areas for improvement
e Aim 3: To qualitatively explore the barriers and enablers of bag-mask ventilation
from the perspectives of labor and delivery nurses for the purpose of developing

an intervention that will promote the enablers and minimize the barriers



The overall objective of this research was to identify the facilitators for, and
barriers to, effective clinical practices in delivery room neonatal resuscitations to develop
a targeted simulation-based intervention with the goal of improving neonatal outcomes.
The overarching questions driving this research are: (1) What do interprofessional
neonatal resuscitation team members believe to be facilitators for, and barriers to,
effective delivery room neonatal resuscitations? (2) What specific areas can be targeted
for intervention to minimize the barriers and enhance the enablers of delivery room
neonatal resuscitations? The results of this research provide the foundation for the
development of a multifaceted approach to intervention implementation, one that takes
into account the multifactorial enablers and barriers to the implementation of best
practices in delivery room neonatal resuscitations. The long-term goal of this research is
to refine approaches to neonatal resuscitation education by using a theory-informed
strategy to assess existing enablers and barriers for consideration in intervention
development.

2. BACKGROUND AND PROBLEM STATEMENT

Neonatal resuscitation requires teams with a diverse set of skills to process large
amounts of information quickly while working through complex algorithms to provide
timely, case-appropriate care (Yamada, Yaeger & Halamek, 2015). Although the neonate
represents the smallest, most fragile population in the hospital setting, retrospective
observational studies have shown that errors in resuscitation in this population are
common (Yamada, etal., 2015). Errors of commission in completing tasks such as
positive pressure ventilation, intubation and chest compressions, are among the more

common errors, and are potential sources of harm (Bennett, Finer, Halamek, Mickas,



Bennett, etal., 2016). In 1987, the American Academy of Pediatrics and the American
Heart Association (AAP & AHA) developed standardized neonatal resuscitation training,
the Neonatal Resuscitation Program (NRP). Although there has been an improvement in
neonatal mortality rates, studies have shown that the error rate associated with adherence
to the NRP algorithm still ranges from 16-55% (Fuerch, Yamada, Coelho, Lee, &
Halamek, 2015). The American Academy of Pediatrics suggests more frequent training to
ensure competency for interprofessional team members responding to delivery room
neonatal resuscitations, but there is no specific recommendation for the frequency of such
training (Bellini, 2016).

Simulation-based education is a prominent tool in medical education, and has
been adopted for use in hospital-based continuing education programs to improve
interprofessional team functioning (Cheng, Lang, Starr, Pusic, & Cook, 2014; Michael et
al., 2014). Despite the increasing use of simulation in hospital-based education (Halamek,
2016), the benefits of such training in relation to outcomes are not well supported in the
literature (Dadiz, et al., 2013; Finan et al., 2012; Rakshasbhuvankar and Patole, 2014). A
concise understanding of the underlying problems surrounding delivery room neonatal
resuscitations is necessary for the development of effective interventions aimed at
improving team processes and patient outcomes (Yamada, etal., 2015). Sustainable
improvements in team processes and patient outcomes are more likely to occur with
specific targeted interventions that consider the barriers to best clinical practices (Michie,

van Stralen, & West, 2011).



3. GAPS IN KNOWLEDGE

Although evidence supports an environment conducive to a culture of teamwork
and collaboration, barriers exist to optimal team functioning, especially in situations
where team members are diverse in knowledge and skill sets. A retrospective study by
Yamada et al. (2015) examining 250 real-time neonatal resuscitations in the operative
delivery room showed that 149 tasks (23%) were completed incorrectly, with 42 (28%)
errors of omission, and 107 errors of commission (72 %). Although no systematic
retrospective studies have been conducted to examine the relationship between neonatal
resuscitation skills and clinical outcomes, existing evidence shows that errors during
neonatal resuscitations, particularly in very low birth weight infants, can be devastating
with poor neurodevelopmental consequences (Yamada et al., 2015).

The Neonatal Resuscitation Program has been instrumental in improving neonatal
outcomes (Berger, 2012). However, studies have shown that individuals completing the
course experience skill decay in only three to six months, although participants are only
required to demonstrate competence through renewing certification every two years
(Surcouf et al., 2013). A longitudinal cohort study by Mosley and Shaw (2013) revealed a
deterioration of neonatal resuscitation skills three months after the NRP course. However,
participants who participated in bi-yearly booster sessions retained both knowledge and
skills (Mosley & Shaw, 2013). Simulation-based training, a central component of the
NRP, can be an effective method of reinforcing individual skills, collaborative team
skills, and overall team performance.

A prospective observational study by Trevisanuto etal. (2016) examined the

perceived time of intervention in simulated delivery room neonatal resuscitations. The



research revealed an underestimated timing of key resuscitation interventions
(Trevisanuto et al.,, 2016). Experts in neonatal resuscitation stress that aeration of the
lungs is the most important step in neonatal resuscitation; yet, little attention is given to
this crucial skill in neonatal resuscitation training. Notwithstanding the importance of
bag-mask ventilation, the procedure is not without challenges such as difficulty obtaining
an adequate seal, inconsistent tidal volumes, and airway obstruction, which can
complicate or prolong resuscitation (Wilson, O’Shea, Thio, Dawson, & Boland et al.,
2014). Wood et al. (2008), in a small study evaluating the effectiveness of improving
technique with bag and mask neonatal ventilation, suggested that additional training in
bag-mask ventilation will likely reduce the incidence of failed bag-mask resuscitation,
simplifying some neonatal resuscitations. Since the Wood et al. (2008) study, there have
been few studies focusing on the simple task of bag-mask ventilation. However,
emerging evidence suggests that bag-mask ventilation is a skill for which both
experienced and novice practitioners require frequent practice, outside of routine NRP
training (Schilleman, et al., 2010; van VVonderen, Witlox, Kraaij & Pas, 2014; Wilson,
O’Shea, Dawson, Boland, & Davis, 2014). Despite this evidence, standardized neonatal
resuscitation training places little emphasis on establishing and maintaining competency
in this skill. Deficits in bag-mask ventilation have the potential to complicate the simplest
of delivery room resuscitations. However, targeted training in bag-mask ventilation skills
may improve outcomes in delivery room resuscitations. Furthermore, a needs assessment
identifying knowledge or skills deficits, followed by self-paced learning, is likely to

enhance group learning in the larger NRP course (Meguerdichian et al., 2016).



4, DESIGN AND METHOD

This research employs qualitative methodology to identify the barriers to, and
facilitators for, effective delivery room neonatal resuscitations from the standpoints of
interprofessional team members for the purpose of targeting specific areas for
improvement. A two-phase qualitative study, the first study investigated the problem of
neonatal resuscitation broadly, from the perspectives of interprofessional team members.
Findings from the first study informed the second study, narrowing the focus to labor and
delivery nurses and positive pressure ventilation skills. Information from this qualitative
research can be used as a guide to identify specific needs that may easily be improved
with simulation-based training with a focus on targeted skills deficits. This research used
a theory-informed approach, facilitated by the Theoretical Domains Framework (TDF), to
identify the most salient issues encountered in clinical practice in neonatal resuscitation
teams. Identification of existing barriers and enablers to implementing the best evidence-
based practices is integral for sustainable improvements in clinical practices. A
systematic method to examine the rationale of current practices, the TDF provides an
intuitive approach to address key clinician behaviors to develop specific, targeted
interventions to improve practice and patient outcomes (Boet et al., 2017; Craig et al.,
2015; Debono et al., 2017).
5. KEY CONCEPTS/TERMS AND DEFINITIONS
51 Bag-Mask Ventilation

Bag-mask ventilation describes one method of ventilating the lungs by providing

positive pressure ventilation when assistance with breathing is required. There are three



types of devices that can be used to deliver positive pressure ventilation, a self-inflating
bag, a flow-inflating bag, or a t-piece resuscitator (AAP/AHA, 2015).
5.2.  Cognitive Intrinsic Load

Cognitive intrinsic load is interactive material that contributes to a particular
learning activity. The reduction of intrinsic load is associated with learning theories that
emphasize enhancing the authenticity of learning by scaffolding learning task from
simple to complex for long term memorization (Paas, Renkl, & Sweller, 2004).
6. THEORETICAL FRAMEWORK

An implementation science framework with evidence-based underpinnings for
tailoring clinical interventions to meet the specific needs of the clinician, the TDF
provided an intuitive guide to frame this research. The importance of evidence-based
practice is well emphasized in the literature, however, behavior change in the clinical
arena is a challenging and complex process affected by numerous variables (Cane,
O’Connor, & Michie, 2012). Many individual and organizational change theories exist
and have been applied in healthcare research however, no one theory has been identified
as most suitable for behavior change (French et al., 2012). Developed by a team of health
psychologists, health care researchers, and psychological theorists, the TDF was designed
specifically for implementation behavioral research. Specifically created for use by
interdisciplinary researchers, the Theoretical Domains Framework (TDF) creates a means
to bridge the knowledge-practice gap by using theory to guide intervention
implementation (Michie et al., 2005). The TDF addresses an extensive range of potential
barriers and enablers that may impede or facilitate such interventions (French et al.,

2012). The implementation of the TDF to achieve the desired clinician behavior changes



Is systematic and transparent, involving a four step process of identification of the
following: (a) targeted behaviors for change, (b) barriers and enablers to the proposed
change, (c) change techniques or models of behavior to use, and (d) measurement and
implementation of the change (French et al., 2012). Cane, O’Connor, and Michie (2012),
conducted additional research to test the validity of the TDF using behavioral experts to
sort theoretical constructs of the TDF resulting in a refined framework with a strong
empirical base. A literature review by Francis, O’Connor and Curran (2012) identified 17
studies that used the TDF in empirical studies to guide health care clinician behavior
changes. Moreover, transparency and the repeatability of the TDF process in behavior
change implementation are identifiable strengths to the TDF, further supporting its use in
this research.
7. BRIEF OVERVIEW OF MANUSCRIPTS
Manuscript Description

The first manuscript is an integrative review of the current literature to determine
measurement instruments appropriate for measuring neonatal resuscitation team
performance in simulations. Since a long-range goal of this research is developing an
intervention that uses simulation as a means to improve care delivery and neonatal
resuscitation skills, finding a well-established instrument to measure the effect of such
training was necessary. However, most measurement instruments identified were not
applicable to the neonatal population, lacked a team focus, or were specifically for use by
physician-only teams (Clary-Muronda & Pope, 2016). Furthermore, few instruments
were identified for use in delivery room neonatal resuscitation simulations, a unique,

dynamic setting with team members with varying levels of skill sets. Even fewer



instruments were identified with adequate psychometric documentation. One instrument
was identified that underwent appropriate psychometric testing, however the instrument
was developed in 2006, requiring an update of the instrument (Lockyer at al., 2016).

The second manuscript described a qualitative study in which interprofessional
team members were interviewed, following the TDF as a guide, to determine the
facilitators for, and barriers to, effective delivery room neonatal resuscitations. According
to the TDF, identification of targeted behavior for change is the first step. The behavior
for change was assessed by the following question: Who needs to change what behavior?
Answering this specific question facilitated the identification of a specific crucial skill
with potential to improve clinical outcomes, positive pressure ventilation. Information
from this study revealed a recurrent theme of a need for targeted positive pressure
ventilation practice for labor and delivery nurses, often first responders to neonatal
resuscitations. As stipulated by the TDF, the next step involved an exploration of the
enablers and barriers to effective delivery of positive pressure ventilation, which laid the
foundation for the third manuscript.

The third manuscript describes a qualitative study in which the enablers and
barriers of effective positive pressure ventilation were examined from the perspectives of
labor and delivery nurses. Using qualitative description, with a direct content analysis
approach, the perceptions of labor and delivery nurses were explored in focus group
interviews. The goal of the focus group interviews was to provide the foundation for a
specific, targeted intervention that promotes the enablers for, and minimizes the barriers
to, effective positive pressure ventilation by these crucial neonatal resuscitation team

members.
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ABSTRACT

Objective: To ideniily instruments apprapeiate o measuse inerprolessional team perfarmance in necralal resusei-
tation (M), descibe the wabdity ard refiablity of extant NR instuments, and determing nstruments Toe use in intar-
arobassional bithing room MR simulafions.

Data Sources: The Cumulative Indax ta Nursing and Allied Haalth Litaratura, Crid MEDLINE, Proquest, Sciance-
Direct, PubMied, ang Scopus databasas ware saarchad

Study Selection: We usan Inclusion and sxclusion critaria and scraenad 41 abstracts from January 2000 through
Decernber 2014 for sakivancs 10 e ressareh quastion. We reviewed 78 ful-lest primary ressareh publisations in
Erglish and excluded 37 publications nol specific b pecdialics or neanatology. Aller in-depth review ol the 41 stodies
that ramaired, wa axcluded acditional studias if thay did not hava an intarprofassional focus, include peychometnc
informasion, or include & measuramant inssrumant, Tan publicasions. mat the inclusion critera.

Data Extraction and Synthasls: Studes wom reviewed, categorizad, ang scormd to entify instrumants o measus
rilerpralessional tearm peromance in simulations of bithing reom MR A social ecological model was used as a guide
Tramewerk bo idartity mulliple influencing tactars at various levals thal alfect team pedarmance. Ten instruments wilh
documantation af validity and raliabdity for kechnical compatence and team processas N intarprofassional birthing
mam NH feams wers icentified,

Concluskon: Extant instrumants rarsly addness the mukiple factors that may impede imerprofessional team parfar-
france in birting reorn MAL |Lis necessany lor reseanchiens o angage in rigonus peyehometiic lesling of measwiesment
mistrumenls to ensure Beir validity and reliabiity for interprofessional NR teams and congider lests or updales
[if necessary) of exiant instrumants rathar than @e cavelcpmant of new Instnaments.
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Pocrnich, 2013). Unfortunatsty, an effectiva team
neads more than just & group of NR exparts
(Miller, Rilery, Davis, & Hansan, 2008). A team that
functions well in MR events in the birthing room
requires an orchestration of skils from diverse
team members, each with various skill levels and
knowlacge. Multiple factors affiect team cohesion
and can serve as facilitators or bamiers 1o NR

ost neonates will transition nomally with

dtle intervention and promobton of skin-to-
skin contzct and bonding (Dani et al., 2015)
Howewver, more than 400,000 neonates per year in
the United States require assistance to establsh
ventiletions at birth; less than 1% of all neonates
require extensive resuscitation (Mahidi, Tavefan,
Haidarzade, & Hajizadeh, 2014; Rich, Leons, &

Finar, 2010). Tha first minutes of life ara crucial
for compromised neonates and necessitate
timely intervention, team cohesion, and coordi-
nzted sfforts for the best outcomes. Ressarchers
demonstrated that effectve teamwork improves
quality of care in neonatal resuscitstion
(MR Sawyer, Lsubach, Hudak, Yamamura, &

= 206 AWHOMNM, the Assocaton of Women's Healh, Obstetric and Meoratal Hursss.

PunEshed ry Elsndar Inc, Al nighls resaned
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teamn functioning.

After the 2004 Joint Commission recommenda-
tion for improved collaboration and communica-
tion in peringtal tsams, the MNeonatal
Resuscitetion Program (NAP) dewvelopers identi-
fied 2 need to integrate behevioral skills and
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teamwork imo the MRP curriculem (Katakam,
Trickey, & Thomas, 2012). To answer the call for
beter perinatel outcomes, many hospitels are
developing simuletion-based educafional pro-
grams with the aim 1o improve care delivery.
Howewer, there are few effective measurement
instruments with avidance of reliability and val-
idity 1o sssess team functoning and peror-
mance, especially in diverss interprofessional
teams (Thomas et 2., 2010} Although technical
paerformancs or team processes are eveluated in
most studies of interprofessionzl teams. it has
becoms apparent that both gualties together are
required for better outcomes (Schmutz & Manser
201:3). In interprofeseional MA, team performance
and proficiency are highly dependent on social
interaction among team maembers, which is in turn
influenced by interpersonal, emdronmental, and
organizational factors (Masiello, 2312} Athough
effective team compstency in the management of
MR events in the birthing room involves technical
skils critical for optimal patient outcomes, mes-
sures to assees interprofessional team proceeses
such =5 team performance and interaction are
inconsistent (Masiello, 2012} Furthermors, reli-
ability 2nd validity have not been documented for
many of the exant published messurement in-
struments for interprofessionsl team performance
in resuscitation (Kardong-Edgren, Ademson, &
Fitzgarald, 2010}

Purpose

The purposes of this integrative revies were to (a)
identify measurement instruments  that  are
curnenily used bo assess intenprofessional team-
wark technical functioning and team performance
in MR in the birthing room. (b) describe the reli-
ability and validity of the extant instruments, and
(c} determine which of thess instruments are
approprigte for use in simulations of NR in the
birthing room. To effectively sddress multiple
factors in the health care seiting, we used the
McLeroy, Bibeau. Steckler and Glenz {1888)
applcation of a social ecological model [SEM)
as the theoretical framework to guide this inte-
grative review (Golden & Earp, 2012).

Backeround

Patient eafety inftiatves can benefit from an
enhanced uwndarstanding of tesm processas
and how o develop team functioning to improve
performance. In 19949, the Institute of Medicine
(IOM) identdied the mesd for interprofessional
training in the formative ecwcstion of health care
professionals with continued  interprofessional
education throughout team members’ carsers.

JOGHN 2006; Wol. 45, kssue 5§
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Measures to assess interprofessional team processes
such as team performance and interaction are
inconsistently reported in the literature.

In 2003, the IOM strongly suggested that inter-
professional educstion initistives would mprove
patient cutcomes, howewer, hesith peofessional
education remains discipline specific. Subse-
quently, Congress amended Tile X of the
Public Health Service Act to designate the
Agency for Heslhcare Research and Quality
[AHRO) to conduct and suppart research wih
the goal to improve patient sefety and cutcomes
(104, 1933}, In response to this dirsctive,
imerprofessional educationsl programs that wse
simuletion-bassd  learning  actwites  are in
development in hospitsls. Although the number
of mezsurement tools for technical performance
hae incresssd axponentially, thera are few in-
strumenis 1o appropriately measure interprofies-
sional  teamwork  processss and team
performance because of the lack of relishility
and valdity of these messuwrements (Jeficott &
Mackenzie, 2008).

Alhough evidence shows that simulation-bassd
MR emercises improve team performance in
simuletion settings, the efiect of simulation-based
learning on inerprofessional MR team perfor-
mance during actual realtme resusciations
remains unknown. Furtharmore, because of
inconsistent determination of outcomes, lidle
suppart of the effectivenass of simulation-bas=d
fraining exisie in the literatwre (D=diz et al.,
2013, PRubio-Gurung et al, 2014 More
resgarch to explore the sffects of interprofes-
sional simulation-based education on interpro-
fessional team processes is necessary to refing
this educational stratagy for translation of skills 1o
the clinical ares and improvament of patient out-
comes. Clinical simulstions are rapidly becoming
ceniral te interprofessional efforts to improve pa-
tient autcomes. In & mate-analysie of technology-
enhanced simulstion in pediatric edwecstional
studies, researchers found that few studiss
inzluded an interprofessional learner group and
patient care-related outcomes (Chang, Lang,
Starr, Pusic, & Cook, 2014). Moreover, most
resgarch on emulation-based learning in the
various professions ocours in slos specific to the
respectiva profession, and the suthors of many of
these studies rely on measurement instruments
with minimal or no documented psychometric
proparties.
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Few measurement instruments can be used appropriately
to measure interprofessional teamwork processes and
interprofessional team performance because of the lack of
reliability and validity of these measurements.

Despite the leck of peychometric documentation
or pEychomefric testing in interprofessionsl pop-
vlstions, these stedies form the foundation for
simuletion-passd educational programe. Consa-
quently, educational programe designed for an
nierprofessional population might not address
the muliple factors that serve == barriers to
efipctive teamwork functioning and thersiore
might not heve a significent effact on patient
outcomes. Although the need for rigorous instru-
meant developmeant processes and paychometric
testing is apparant, researchers continue fo
develop measures with little attention to validity
and raligbility testing (Devellis, 2012). MR 5 a
high-stakas intervention that reguires efiective
nterprofessional teamwork based on the best
current evidence for optimal petent outcomes
(Jukkala & Henly, 200). Currently, there are fiew
extant maasuremant instruments with which to
&a58ess interprodessional teem performance in
quality improvemneant braining inftiatives and even
fewer in NR {Sigslst at al., 2013).

Theoretical Framework

Alhough theorstical frameworks hawve not been
consistentty applied to simulation-besed reseanch,
findings hawve been linked by the wse of theory 1o
guide the ressarch process (Jefries, 2004).
Vanous components of hesth care systems can
=serve as barriars o sffectve teamwork and affect
pabient outcomes (Jleficott & Mackenzie, 2008).
With the application of 2 SEM, wa were able to take
2 multiactorial approach to address individual,
nierpersonal, environmental, organizationzl, and
oolicy factors that affect interprofessional MR team
collaborstion and performance (Wealler, Boyd, &
Cumin, 2014). It is especially important 1o
consider multipls-level factors in birthing rooms,
where the environment is often noisy, chaotic, and
complex (Halamsk, 2008).

Methods

Integrative reviews sllow for inclusion of experi-
mentel and nonsxperimental ressanch to create
& comprehensive understanding of a particular
ghenomenon (Whittemore & Knsfl, 2005). Cho-
sen for its comprehensiveness, the Whittemore
and Knafl (2005} methodology was wsed o

JOGHNN, 45, BI4-630; 2016 hitpoidxdoi.arg10.1 018 jogn 201 604 007
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gude this integratve review. Steges include
problam identification, lterature sssrch, data
evalustion, and data analysis. Data  were
edracted and systematicslly ordered and sum-
marized by calegories in & malix. After data
avalustion, wa usaed the Mcleroy et al. (1323)
warstion of the SEM 1o compere the data
and guide the sxaminstion of the findings.
Ses Figure 1 for a presentation of the review
ProCEss.

We ssarched PubMed, the Cumulative Index o
Mursing and Allied Health Litersture, Scopus,
Scaencelirect, ProQuest, and Ovic Medline for
the foliowing keywords: simolstion, neonafa),
team, resuscitation, and measurament Inclusion
criteriz consistad of the following: original and
primary research analysss writlen in English in
which nursss were part of the interprofessional
team, mars than one discipline was incleded,
tearmiwork 2nd performancs were measured dur-
ing a code or & simulstion, measwrement in-
struments were ussd in neonatal or pediatric
populations, teamwork or team  performance
were evaluated guantitetively, and evidence of
instrument psychomedric testing was provided.
Tithes ware reviewed for contant, and abstracts of
publications with relevant titles were sslectad for
revieny. After review of the abstracts, publications
were retained if the inclusion criterie were met.
Wi usad the Cuford Centre for Evidence-Based
Medicing (2011} Levelzs of Evidence tool 1o
guide this review and scone publicetions in a
matrix (s2e Tabola 1 ).

Results

After we screaned for inclusion critaria, we were
left with 10 studies with 10 instruments for review.
Wea found =n sbundance of messurement
instruments that may be used for necnatal end
pediatric resuscitetion simulations:; however, for
mast of the instruments, compreheansive peycho-
metric characteristice were not documented.
For those modidied from estant instrumants, the
psychometric  characterisbics of the renvised
instrument were not documentsd. Additionally,
most sludies were condusted within 2 single pro-
fiession, and most occunred with physician teams.
We used siudiss in which nursss were acknowl-
edged in the development of the instruments.
Howewer, studies that included MA teams reflect
actusl tesm composition in the clinical area end
may render results thet are more likely to be
applicable to birthing room MR teams.

Fepijogrruamg
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Records identified through Additional recards identified
database search through ather sources
[n=E44) im=3E)

R k.

‘ Recards after duplicates were remowed

ir =641}

L

Recards screened Records excuded
[Besusdtation; n=109] [ ————al (= 23) MCH retained

I

Full-text articles asiasiad Full-text artiches not
for elfigibility relevant ta necnatal or
{n =78} R‘K‘ pediatric pogulatian
excluded
l [n =17}

Studies ncluded in
qualitative synthesis
= £1; 1P studies retained
with M and PRA}

Studies included in
guantitative synthesis
[meta-analysis; p=10]

Figure 1. Soarch results. P = miopeofessional; MCH = mademal chic health; Ml = moasurernant nstrument; P4 =
PEyEhomMeYis.

Review of Instrumeants

Team Perfarmance During Simulated Crisis

We identified 10 instrumants us=d to measure Instrumant {Calhoun et al., 2011)
interprofessional  team  performance in MR s KidSI¥ Team Performance Scele checklist
gimulstions: [chalat etal, 2‘:'13}
= Communication Item Performed by Obstet-
= Scoring Instrument for the Assessment of ric and Pediatric Teama During Simulated
Meonatzl Resuscitstion Skils  (van  der Deliveries (Dadiz et al., 2013)
Heids, van Toledo-Eppinga, van der Heide, = TeemSTEPPS Teamwork Perceptions Ques-
& van der Les, 2008} tionnaire (T-TPQ;, AHRO, 2014)
= Meonatal Resuscitation Experience Indax s Collaboration and Satisfacbon About Care
{Jukkala & Heanly, 207) Decizions (Baggs, 1984)
» Performance Checklist to Assess Neonatal » Meonatal Resuscitation Index [Jukkala &
Resuscitation Megecodse Skl {Lockyer Henly, 2008)
et al., 2006)

= Meonatal Resuscitatbon  Simulation  Self-  Five instrumants were observer-rating checklsts
Assessment  Questionnaire (Amin, Aziz,  for team periormence, and five were sesli-rating
Halamsk, & Beran, 2013) chechlists for team performance.

JOGHN 2008 Vel 45, lssue & sa7
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Secaling and Scoring

The 184 instrumenis contained Liker-type scales,
semantic differential scales, or Guttman scales
with binary options (DeVelis, 2012). The numbsr
of itema in each instrument ranged from % 1o 200
Twn insfrumants were wsed 1o measure team
behawiors in NRs (AHRG, 2014; Jukkala & Henly
2009), two instrumants were used o measure
individuel competencies in MA (Lockysr et 2l
2008, van der Heide et al, 2006}, two in-
struments wers used to measurs self-appraisad
parformance in MR (Calhoun et al, 2011
Jukkala & Henly, 2007}, one instrument was
used 1o messure MAP instructor parception of
debrigfing for MR in simulstions (Amin et zl,
2013), one instrument wes used to measure
communication in MR (Dadiz et al, 2013}, and
one instrument wes used to measure collabars-
tion during life-threatening emergencies in padi-
atric resuscitation simulstions (Baggs, 1984
Massmer, 2008). In most stedies, ressarchars
used the instruments as orginelly developsd. In
one instance, howsver, researchers uged &n in-
gtrument that was modified for uss in the study
(Messmer, 2008). In another, researchers com-
binad eight dams from two previously publishad
instrumants and added four new itema (Sigalat
et al, 2013).

Mathods of scoring varied from the calculation of
raw scores for tha entire instrumeant to calculation
of ecores for subcategories. Van der Haide at al
(2006) ociscussed seweral limdations in the
scoring of the instrument used in their study, such
as the need to edjust the dems for @ emulation
seting, variance in scenarios, and low fidelity of
the simuletor. These limitstions reguired an
adjustment of the scoring with the elimination of
sevan items. Other variables that  affected
ingtrument scoring included poor visuslization of
skil performance, wse of only one rater, and
changes in checklist scores (Dadiz et al, 2013
van der Heide et al., 2006).

Validity

Al of the stedies contzined information ebout
velidty; face and content walidity were most
commonly addressed. Some researchers used
systematic mathods 1o determine content validity
{(AHRAG, 2014; Baggs, 1994, Dediz =t al, 2013
Lockyar et al, 2006). Factor analysie was usad
to suppaort construct walidity by some ressarchers
(AHRC, 2014; Amin et al, 2013; Baggs, 1994;
Sigalst et =1, 2013). In one study, 2 principal
companent extraction was performed during the
development of the Meonstzl Resuscitation

JOGHMN F0AE; Vol, 45, Issue 5

Simuletion Self-Assesament Cuestionnaire on
predata, which resufted in five factors wih total
explained variznce of 87_02% (Amin et &l 2073).
Begge (1994} performed a principal companeant
factor analysis in the davelopment of the Collsb-
oration and Satisfzction About Care Decizions
instrument to confirm that the factors supported
the critical aspects of collaborstion. The factor
enalysis confirmed the pressnce of one factor
regarding collaboration that explained T50% of
the variance and factor loadings that ranged from
0.83 to 093 (Bagge, 1994).

Sigalet et &l (2013) supported construct validity
of the Kid5IM Team Performance Scale checklist
by performing an exploratory factor analysis,
which resulted in a8 three-factor solution that
sccounted for 65 5% of the variance. The findings
of Sigalet et al. (2(13) suppantad the measure &5
& two-dimensional instrument to measure team
structure and communicstion as underlying con-
structs of team performance. The AHRO (2014)
supported comvergent validity of the Team-
STEPPS instrument by comparing it with the
AHRQ Hospitzl Survey on Patient  Safaty
(Henrikeen, Batties, Kayss, & Grady, 2008) in
eddition to factar analysis. Lockyer st al. (2006)
used criterion-related  wvalidity by correlating
scores of the Perormance Checklist to Assess
Meonatel Resuscitation Megecode 5kill during
the developmental stages of the instrument with
the Megacode guestionnsine, using 2 linear
regreseion to determine i sociodemographic
cheracteristics had & significant effect on find-
ings. The lingar regression anatysis showed that
ratings were not significanty affected by the de-
mographic charscieristics, which supporied the
use of the instrument across seltings (Lockyer
et al., 2008). Baggs (1884) supporied concur-
rant walidity by wsing criterion-related velidity 1o
correlate the instrument with a similar messure
and edditionally used predictive validity to esess
the ability of the instrument to measurs the same
construct refisbly in the future.

Realiability

Ming of the studies reviewsd contained an
explanation of how reliability of the instrument
was supported, and authors reported acceptable
reliability valuss. Most reported internal consis-
tency, with Cronbachs alpha values thet ranged
from T2 1o .85 (AHRG, 2014; Amin et al., 2013,
Calhoun et 2., 2011; Dediz et al., 2013; Jukkala
& Henly, 2007, Lockysr et al., 2006, Messmer,
2008; Sigalet et al., 2013; van der Heide =t al,
2006). Cronbach®s zlpha values of grester than
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70 ere considersd =scceptebls (Tavekol &
Dennick, 2011). Most of the researchere sup-
oorted interrater reliability with values of 70 or
greater, which is considered acceptable. Values
of greater than .80 indicated good agreemsnt
{Hallgren, 2012). Cohens kappa coefficients
ranged overall from 70 to B0, Van der Heide
=t al. (2008} reported significantly lower Cohen's
kappa coafficients, with values lass than 50 for
18 itams. They reported difficulty in the assess-
ment of certsin items on videotape, such s
medicetion dosas, correct maek size choica, and
adequacy of ventilations, a5 potential cause for
the lower interrater reliability values (van der
Heide et al, 2008).

Discussion

Alhough some instruments were identified with
wiell-documented paychometric properties directhy
applcabls 1o MR, thess instruments were dewvel-
aped in 2006 and 2007 before major changes in
™A guidelines and do not reflect important =s-
oects of these recent changes (Jukkzlz & Hanly,
2007, Lockyer et al, 2008 van der Heide et al.,
2006). Howewvar, these instrumants were ncluded
in this review becausa they comporise the few in-
struments found with adequate paychometric deta
created speciically for use in MR simulations.
Some of the authors wsed checkliste o assess
performance (Katheria, Rich, & Finer, 2013; van
der Heide =t al, 2008), but thess checklists onby
show whather 2 task wes initisted rather than the
quality of performance. Because simulstion-bassd
iraining actvities are ussd to improve teem par-
formance, more emphsasis is nesded on the de-
gree to which the task is performed correcty and
how the team worka colleboratively 1o deliver the
best care possible (van Schaik, Plant, Dizne,
Tsang, & O'Sullivan, 2011}

Of the instruments rewviewed, the T-TPOD has un-
dergone the mast rigorous testing; however, The
T-TPQ does not address the unique challenges of
interprofessional WA, because it is 8 universal
instrument with & ghobal approech to tesm func-
tioning [AHRO, 2014). Use of this instrument is
supported by estensive validity and relability
tegting, and it has been deemed generalizable in
many different eettings, including the necnatal
seiting [AHRQ, 2014; Sawyer et al., 2013}
Despite the strengths of this instrument, the
T-TPQ rates only perceptions of teamworkc
Another TeamBTEPPS instrument designed for
ooserver ratings, the Team Performance Obser-
wation Toal, is used 1o rate the overall team, rathar

SJOGNN, 45, B54-028 2016, hitpoidds.dol ong 10 10987 jogn 2016.04.007
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than individual team members, but it has not un-
dergone the same exiensive besting and use in
the neonatsl populetion =5 the T-TPO (AHRO,
20114; Sawyer et al., 2013).

The Dadz at al. (2013) instrument was developed
for use in NR; however, # addresses one aspect
of birthing room NR: communication of vital in-
formation 1o the necnatal team in high-riek births.
Although this aspect is important, other compo-
nents of interprofessional MR affect neonatal
outcomes in the birthing room and neceesitste a
brozder view of interprofiessional teamwork and
collaboration during births.

Few MR measuremsant instruments addressed the
unigue challenges of NR in the birthing room,
such as the vansty of MR interprofessional team
compoaition. Continuous chenges in the compo-
sition of team leadership in 8 complex and dy-
namic environment, with pressure intensified by
amotional family members, can produce high
lawsls of stress in interprofessional 18am mem-
bers (Anderson & Warren, 2011; Mansar, 2009).

Some of the instruments in the studies reviewed
usad & crisis resource managemant framework
(Calhoun et al, 2017, Sigalet =t al., 2013).
Although this framework has proven succeseful in
indstries such as  awistion, this theoretical
approach to interprofessional tesms often in-
volves assessments that are labor intensive and
that focus on the skills of the leader (van Schaik
at al., 2017). An important limitation of the crisis
resource managemaent framework is the omission
of important human factors that impeds teamaork
and colleboration, such =s feam membership,
varied ekills, stress, and familiarity with emviron-
mant (eqg. knowledge of where supplies are
located; Morris & Lockey, 2012). Alernatively,
ressarchers who design studies to examine mul-
tinle potential factore that affect intarprofessional
te=m performance should also consider human
factors in addition to lesdership and technical
skille (Momris & Lockey, 2012).

Of the instruments reviewsd, the Lockyer et al
(2006) instrument had the most extensive
peychometnc testing specific to the neonatzl
population, including review by BE2 MA experts
in addition 1o members of the NMAP Stearing
Committes. Additonally, Lockyer et al. (2008)
addressed the multdimensional needs of the
diverse interprofessional team by inclueding nurees,
physicians, and respirstory therapists in the po-
cess of the creation of the instrument. Howewer,

Fnpijagrn ong
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the instrument was created based on guidslines
that are now obeolete becauss updates in
evidence-besed guidelines were relessed by
the American Acedsmy of Pediaftrics and the
American Heart Association in 2015,

Application of a SEM 1o Interprofessional
Education in Neonatal Resuscitation
Congideration of multiple factors in planning
interprofessional team education programs 8
easantial for the development of sustainable in-
terventions that mey improve patient safety and
outcomes (van Schaik et 2l, 2011). The MclLenoy
et al. (1988) variation of the SEM provides &
framework to systematically sddress mulliple-
leval factors that depend on imerprofessional
teamwork and could impede the status of the
neonate: the individusl factors, interparsanal
processas, organizational isctors, societal fac-
tore, and public palicy.

Individual. Individual-level factors that affect NR
team collaboration and performance  include
parsonal belieis about hisrarchics! relationships
within health care teams, individual skill comps-
tence, knowladge, and  experience  lbewvel
Simulztion-besed mock NRs provide an oppaor-
tunity for skill review and practice for infrequently
encounterad scenarios and thereby address
individualHevel factors.

imterpersonal. Interprofessional teams  that
respond to MR= in the bithing room wndergo
continuous changes in composiktion and consist of
interprofessional team members of diverse back-
grounds and culturas. In such diverse teams, one
barriar to effective collaboration is the lack of fa-
miligrity with the varous skill levels of individual
team members (Ostergaard, Dieckmann, &
Lippert, 2011). Factors that impede tearmwork
and collaboretion of an interpersonal nature
inzlude hesitation to stop incorrect behaviar, lack
of affective communication skills, incomplats or
inzufficiant handowsr report 1o inenprofessional
team members, and peychological barriers [Waller
et al, 2014). Preconceived nofions, varied
interpretations, cultural diffierences, and anviron-
ments! distractions can further hamper communi-
cation in interprofessionsl teems and render
tearmwork less effective (Gephart & Choletts,
2012).

Organizational. Organizational factors that affect
interprofessional  team  performance include

JOGENM 08 Vol 45, lssue §
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Updates to extant instruments are needed to include
current evidence-based practices in addition to further
psychometric testing to support continued use.

barriers 1o communication and  information
sharing, eguipment issues, lack of interface of
electroric hesth record software, and frequent
changes in prmary nurse assignment {Welsr
et al, 20714). These orgenzetional shortialls
cen be improved with regularly scheduled inter-
professional simulation-based training sessions
soross departments, team-based debrsfings 1o
compare perceptions with practice, and inmferde-
partmentzsl collzboretion 1o improve  team
PrOGEsses.

Saciarsl. Socetaldevel factors include the ster-
eotyping of professional roles that accurs in ma-
dia such a5 television and entertzinmant. More
realistic portrayals of interprofessional teams in
media that include team spproaches to the
management of patient care wil likely afiect pal-
icy formation, becauss legislative decisions
sbout heshh policy are decided by political
leaders with little background in hesith care

Palizy. In 8 study to examins barriars 1o simulation
in continuing medical education for anesthesiolo-
gistz, one nesd expressed was the crestion of
policy to promote simulation-besed lesrning ac-
tivities in the practice settng (Savoldsli et al,
2008). Snce then, the IOM has recommended
the development of well-designed rassarch
studies with imerprofessional groups that are
linked with patient owvlcomes, pericularly in
continuing educstion {30, 2015). SBuch research
requires messurement  instruments with  well-
documenied peychomatrics that are approprieta
for use in imarprofessional teams (JOM. 2015).
Adwocacy for policies 1o support interprofsssional
confinuing education aligns with I0M recommen-
dations for improvernents in interprodessional
collaboration, and simulation-based leaming pro-
motes a culture of sefety

Limitations

In thia review, we examined only messurement
instrumente  with documented  psychometric
proparties in interprofessional NR teams. How-
EwiEr, NUMEerous instruments were identified that
may be appropriate for use by MA teame
appropristely tested and desmed psychometri-
celly sound.
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Implications

Although many hospitale and health care organi-
zations ane initisting simulation-based interprofes-
sional MR aducation programs, it is necessary 1o
firet determine the spproprigteness of the instru-
ment 1o measure educational outcomes and the
fransierability to neonztal outcomes. Interprofies-
sional studies focusad on the improvement of cure-
rent patient care processes require measurement
instruments that addness the unigua challengss of
comples, diverse, imerprodessional teammembers.
Meagurement instrumants with wel-documentsd
asychometric characteristics in ane particulsr pro-
tes=sion may not be generalizable fo diverse inbar-
orofessional team members. We recommend an
upcste othe Lockyer etal. (2006} instrument using
agystemsatic, interprofessional approach toinciude
the newest evidence-based guidelines 1o answer
the call for & well-designed NR instrument for inbar-
orofessional vse. Furthermaore,  psypchometric
1eeting of any instrument proposed for uss in MR i
criicalto determing the usstulnessof theinstrument
1o messure the construct wnder examinetion
{DeVon et al, 2007). Utimatsly, the goal is an
mprovement in patient outcomes, which can
oe determined only by relisble. =ppropriste
instruments that are relzted 1o ouicomas.

Conclusion

The objectives of this raview were to identity in-
struments appropriste to messure interprofes-
sional team performance in MR, describe validity
and relizbility of existing MR instruments, and
detarmine instrumants for uze ininterprofessional
birthing room WA simulstions. We identified
geveral potentizl instruments for use in birthing
room MR simulations; howewsr, most of the
instruments thet have undergone ihe most
wigorous paychometric testing are outdated.
Extantinstruments need to be updated to include
current evidence-based practices in addition
i further psychometric testing to support
continued use. Development of & new instrument
i5 an shernative option to provide a maore
comprehensive sssessmeant that encompasses
the multiole BEM dactors that may affect
interprofessional  team  functioning.  However,
wigorous reliability and validity testing of newly
developed instruments is necessary to ansure
that the instrument meets the diverss nesds
of interprofessional MA teams. In addition, out-
comes research can provide useful information
about the effects of simulstion-based education
an neonatsl culcomes.

JOGNN, 45, BE4—5I6; 2016 NHpovd. 001 06310.1 016 jogn 201604007

28

Team Parlormanca [Dunng Neonatal Aesuschaiien

REFERENCES

Agirdy iy HiathCase Risdarch and Doy, (2014). Tk Poc
oapsony  Quammoneam  (ETPGE PeamSTESRS  memuchy
manual Foveeed fom Rtin e atng grdrofmss ok
educationieun cukem- 100 sie B Se PSS NS InLCr tekinanon
tna=porcept kimi

Ao, ML 8 Yon WM (1578 inkocuciion io measeroment decny
Long Growe, 1L Wisssland Paeda, Ine

Amarican Aradoemy of Pediaties & the A icen Hoan ASsociaton
2075). Wecnals rasussiabinn fastbock (B edl Lk Growe
Wilage, L Amosean Acaciemy of Padatrics

Amin, H.J, Aziz, K. Halames, L. F, & Sosan, T. B (2013) Semlaron-
based lming combined with detceing franes salsfaction
Wih 5 mw BpEMECH 10 raning the minens io lsech neonatal
rasusciltion Biolded Canma Aoseasch Moms, & 251, mpdice,
Lot R L b e st i

Andessar, J M E Waren J B (2011} Using simuiiion o enfarmce e
neuEstlon and wierson of chnical sdlls in AeoNINceTE Semias
dn Parinaioingy 32}, S8-67. hipoidol orpd 10010 sempei
201100 008

Bapggs, J. G (1084} Desviooment of af Favumon 10 measso
collanomion and saistacion soul cate cecisions. Jeura! of
Advaccad Morsng, AL 17102 Wipaice dol pep! 10 THE
|- 13652628, 109 200100 T8 %

Calhoin, A W, Boone, M, Ml K. H. Taubos, R L, Momgomany, ' L
& Dolancl K {2011] A muficaies msdrument for the assessent
of simuned podalre cfsen. Jounal of Guahuate AModke
Eduearon, S1], BE-D4. nipfichodol orgM O 4300UEME-D- 10
DR 1

Crang, A, Long, T. R, San 8. R, Pusic, M, & Cooli, D. A& [2014).
Tochrokgy.anhancod simuaton and Sedalne aducinon: A
mais-anahyss. Peciaincs. LIS 0 1313-e1 023 hifor (e dod
oepl Vi ipede 2002132

Datiz, 7, Wiingchasidar, J., Soniefey, J. amold, ©. Greesas, C. O
Coomrg, £ 65, L Gubes, B {200 Irmescplnary smusibon
based manng o Mot gokery mOT Gommuoncation
Sulition 0 Hoalmoar, 5 2T9-280. hupNoecoong)
P IOATEIH Do0SaS NS0T

Dani G, Caoohi, A, Commwre. A Aosard, G, Bioscl, B, B
Pratesi, 8. [2015]. Borareoy of i nsatsodn during sn-to-abin.
o) of Humat Lacraron, 33}, 452-48T. hap Vo< oo,
VT A

Doviedia, A (2013, Sosie duwolpman! Thaody % aoyhaeions
3 o). Loe Angakes, DA Saga

Datlon b A Moz, M E. Moyie-Wright =, B, 00 Flasyion, 5
Larzrs O ). & Smvoy 5 M (EDTL A pepmhomeic
ooboe for wsbng wvalichy and mlobiiy. Jouma of Musing
Seholawta, 3. 190 Sipic g e W T
SO ANT D01 x

Gophan, 5. M., & Cholenn, M. (212 PURE. Communicaiore A
TGy W IMpoed ctb-conrdnadon o high-dsk Dnh.
Mawtem and nten! Nueng Pevess. 121 100-114, teipaiice
e oGt 10BA] neker 20 208,007

Goden, 5 O & Eep, J. A (3012} Social eockogecal appaoaohis 10
indraduals and ther confects Tesnty years of heslih aducation
& Dphavior PRI PROmOohn Nireniena. Healt Sunarns &
Gofarit, M3 WL-ITZ MR ARG 11TRI00000
[ARIERL ="

Halamed, L P (3008 The simulned delvary-noom emdonment as
the futura modalily lor aequitng end mainisning skdls n fomal
and roonsnl cemssimion. Semews in Fafe' & Neonats
Meckiire. RG] 448-85, hifor ool g 10, 1016 sy 2000
o4.015

et iegra G



Clary-Muronda, V., and Pope, C.

MHoigren. K A (2012). Cormpaiing inteseatn’ 1olabity kor cheonn-
SONA data An overview and Laonal TLavad i Quanattve
Minoas e Fepohaiogy, 1), 2334,

Merricsen, K., Uatien J 0, Koyos, M. A, & Gsy, M L (2008)
Acvances a1 pasdend safaly: New Grections and slermartae ap-
pevaches (V. 2 Cutire and recosgn) Pocklo, MD: Agoncy
e Heathca's Ressirch and Guaity,

Insttum of Mechine. {19830, %o err o5 human: DukAng a safer haxd

| syawm. Rowowed OM NND ifewe KM S0~ MeciFiey
FRONNIOF beed 190070 E
IR0 /IR epO TR 200! pot

tostiun of Modicno (200G] Ao Cvofssions ecuTatan A tidpe X
quaity DO Nasional A Prass.

Insttum of Maoicne (2015), Messurog S mpact of nterovclmssne

OR20E 20HUM

Mosgmat P A 12008) Ereancng numse-phipecian oolatorsson usg
pesunie simdaton, Joura! of Convuing Educavoy i
Nuwsng 37}, 3910-37.

Mier K K, Rley. W, Davs, 5. & Morsen, H £ {2008) In un
HTdaon: A mohod of epanesal saming 1o promole sty
g wam hehewer. The Joundl of Padna! and Meonatsd
Nrsng  232), 160-113 bt Se ol o 10, 105701 SN
D00GQ 19066 SIT0 7

Nahdh, F. Towafian, S S., Foowznco, M., & Haizaseh E {2014)
Opnicrs of 10 Mdwves MUt enediing 1eie of skinioan
oot by wher b A plrn shaty Journs' of
Famiy & Aegeoouosve Hasth, &3}, 107-112.

Ao, £ M. & Locky, A S, (2012). Human Rciors in resusciaon
froching. Hesuscesvon. GXL). €20-427 “Hp Ao 0o org10
108 2011.43.001

WALATON 00 COMDNVEVE 0O AN DGt

Feviewed  from oo A orgl ~imeaa)
FhmBlepont 208 kw20 WML RAAG pat

daticor. £ AL & Macknrze CF (2008 Massoning mam parfor-
TEnod N heathcans. Review of rseerch and implcatons for
Dt safoly. Jouma of Croce! Care, 2X2), 185~ 136, o ite
8oL 6rg/ 10, 10 1 0ere, 200712 208

Jatvies, F, R (2014), Oénodl simulatons I oy euoaton
Advanced cOncops, Yends, and aopomudios Wiarningion,
OC: Notora' Leagan for Nursng.

Jasak, A M. & Ferly S J (2007). Feadneds 50 000N resusc-
WO MERSWING ANOwOIGe, QepEsenos and comfon vl
Accéed Pereng Fosearch. 2R2). T8-35. hep dce doongl
10 1016540t 2005.07.008

Jukdale, A M. A Honty, 5. ) (X00F). Proveowr readnass for neonual
seeusciaion (n s hoeplas Juenal of Qbsletre Gymoco-
ogic. 4 Neonate' Nwsng. J8d) 443452, hep Octe do ol
10.1111§.1552-660%. 2006 01 067 X

KargorgLagran S Agamsor, K A & Pitzgorald C {20100 A roview
o gurneetly pubibsted evakiation imsumants for turman pasent
amuiation Cénoa! Simulaton in Nursing, &(1), €25-935. hrp )
e 3ol 0/ 10 10164 s 203 08 DV

Katsicamn L | Fwiary A W& Thomas, € J (2072} Speseing up and
SMANNG FIMALCO MDAOWNS YANEe MIC/anl A sClitons
Jorow of Paters Selety. M) 2Q-28  rep i s ol
1030764 sy 2000 04 019

Kanona, A, Rich, W, & Fine, N. (2013} Dewebopmarn: of a strinoge
o0NEs using checkdsts 0 fachalo loam prenaason and
ITENY COMMUnCATon CuTng necratsl meuscitation Aesus-
aleron, 8411), 1652-1567. nio Nlx ook cagdtOL 10164 msus-
oo A308.012

Lockyer. J., Segtal N, Fater, 1 Weiner, G, Azz X, & Cuman V
(20006} The deveopret oo mstng of 8 peckrmance
Checkis! 10 aS%0da IRONINY NASCIRICN MOGEcase skl
Poaiercs,  TART)L 01739-01744,  mip (ide.ool orgf10 1542
DeoE 0060507

Manser, T.{2009) T in gyname domana of
tzaltcary. A mvies of the Bertum, A Aroesiesciopca
SrancAnawzn, AHZL 143-151 frepuliche dol 00p!10 11114 1350
SETEZ00E 07T X

Masicha, 1. (2012). Wy snulazon basod 3am 1ENng nas nat bosn
vead a¥echety and wul can be 0ono sbout £ Acvances ¥7
Heath Scionces Ecunavon, 12) 270288, hep s g
10 10074 10450.011.02818

Mcleroy K A, Bossu D, Swccoe. A, & Glane, K (1565 An

o on raum = Haen
Equcenon Quanovly, 14) 351-377. Mo e 00 oy 10 17
1050158 185150040 1

JOGNN 2016, Vol, 45, lssue 5

el Q, , B, & Lppem. AL (2011). Simulaticn and
G Bes! Frachve & Chnes' Uy
SU2). Z38-202. hrpece oot orgf 10 Y0104 b 2011 02 003

Ouioda Centre 1or Evidence-8ased Medicng. {2011). The Oxtard
217 ey of hom g

g e ‘ Lavets ol -Evdonco-

21pa

A, W. 0., Lecrw, T, & Finae, NL N {2010} Daltvery r00m iNononton
Irproving the putcomo. Sinics o Pernaiclogy: J71) 183-202
trap e 00t 000100018 ci0. 2000 01.01

Fubie-Gurg, S, Puot G, Townet 5, Gauhier-Modiner H, Joegan |,
Bosoer, A Pcauo, J. C {2014} In sty seruaton trising o
oonatil sanciicn A0 ACT. Padkeics. 1343) 79079
Peap ficte o010 154200008 20133088

Savotod, G Nak. ¥ N. Parc. ) Joo M S Chow R & ra~eira &
(2008) Vous of gebretng curng BUd G merage-
more Ol wersus viceo-asesod oal foechack. Anesthass
clogy T0N2}. 279-205. hivy iitx.oo org 10, 108700005642~
AO2000-00010

Sawywr, T, Leuboch, VA, Hugaw, J, Yamamum, £, & Pocrrscn, A
12013), Improve—onts I eamantk CUTNg NecTalY teSuscE-
tanon after Inerprolessions TeamSTEPPS ralming  Neonutsl
Natwork, ZA7) 28-33 hap Mot ool ong/10. 180107300832
=

Schruz, U & Marsy T (2013} Do seam procossss realy tave
ATO0t on o POMANe? A SyWRTAte MAMNSR (Ve
Bt Jouma of Ansesthasa, 110(4) S20-542. teplieced
g% B 19

Sgeer, . Dooven, T. Cnong, A, Coawe. 5., Reboson, T, Sasen, W,
& Gram. ¥ (2013}, Devolopmmont of & Mam pordcrmanco soae

o ansees heath
Mochore, GAT), S03-590  fetpNdx do.om1 IBTIACM
DeO13a31820H045

Tavasr, M., & Cornes, A (2071] Making sanse of Cronbact’s apha.
infarmancnal doumal of Machze' Ecuzaton, 2 5388 mip Nox
0 o/ 10,51 166Fme Adth Sald

The Jom Com=isson (2004) frevertig rlant desth amg nuty
ourng dohary. Sertne’ Evect Alart, 20 -2 Fstroves from
fezp i it EEEN_S0FCF

Thomas, B J. Wilams, A, L. Rachren, E 7, Lagky, R.E. Cancol 5.,
& Taggeet, W R {2013) Jeam raining n the noonutal resus-
Glason ooQEm for es  Teanwork g quaity of
eusCInions. Pagiarmes, 125(3) S30-546 hrp daxoci o/
10, 14 2ipadis 2008- 118

v cor Hoce, P. A, vin Toleco-Eppinga L., van der Haide, M., &
van cor Lee, J. H. (2005). Assosement of NGCTAIA HEALAG-
tor salls: A relsble ood vild wootng  system

29

REVIEW



R EVIEW Team Parformanca Dunng Maonatal Aesusciation

Fespzciaiion. FH2L Z12-221  betpe o dod ogl 100 1016 Wsler, J.. Do, & & Comin. O (2074) Teams, frives ana padient
IeSuss lRton. B006 08 000 bty Owvarcoming Danmers 10 allectvi wamwork in haeii-
Wit Sonad, S M. Plent, J, Dieng, 3., Taang, L., & O'Sulken, B
{2001} Interprofsssonal mEm enng n peadene meusciaion

A lpwcogl, in sl smylbion program thal echancos soil- W .8 Krad, K (2051 The ifngiaiten mview: Uipcaied
oficacy amony parscoams. Ciecal Pedhics, S00), BOT. mathcaoiagy. Joumal of Afvanced Nursing, SHS), 546-553.
BE b dol cigi 10,11 FROD0RE N1 TA05L 10 i iche.chol oo 10,7 1 1L T AR 00 TR

JOGNN CALL FOR NEW MANUSCRIPT REVIEWERS

The editor of JOGNY seaks applications for the review panael. Fleviewars are needsed with expertise
im chstairics, women's haelih, end neonatal nursng. Reviewer qualifications induda the Tolowing:

fiagistared nuree (or related heath proisssionsl) in the women's hastin, chstetic, or reonesl feid
Published author In pesr-reviewad joumais)

/iy to thoroughly and critically eeluste scholary manuscnms

Aty o slminate personal bisses whils reviewing & manuscip?

Ay to provids Buthors with consinacive criticsm and recommendstions for revisions

bty to make decisions and mest deadines

Wilingress o respond prompdy 1o slectronic commUNCaHons

Wilingress tn read and coifigus wicely in the women's heshh, obsistric, or neonstal fiskd

I you meet these qualifications, you are irvited 1 apply 1 be a member of the JOGENN review panel

Flease send a copy of your cumiculum vitas to the JOGNY Managing Editor, Angele Hertley.
In the cover message iNicale your spedialty Brea: Women's haalth, oDSEINCS, o Neonatel nunEing.
JOGENNE: editor wil Eppoint reviewsns besad upon review of credentials.

Plegse submit materials eleetranically to:
Angsia Hartery, Managing Editor, JOGMN &1 aharisy@awnonn.ong

G08 SOGNN, 45, G84-G 2016, hitpeidx doi a0 1 0E] jogn 201 .04 007 Fpijagraang

30



1.2.  Interprofessional team member perceptions of delivery room neonatal
resuscitations

A qualitative descriptive study

College of Nursing, Medical University of South Carolina

Valerie Clary Muronda, MSN, RN, Susan D. Newman, PhD, RN, Leonard
Goldsmith, DO, Julie Barroso, PhD, RN

Corresponding author: Valerie Clary Muronda, 409 Tanforan Drive, Cherry Hill, NJ,
USA, 08002. Phone 609-636-3712. Email: vclarymuronda@ gmail.com

31



Call outs:
To achieve optimal neonatal outcomes, a concise understanding of the underlying

problems surrounding delivery room neonatal resuscitations is necessary (page 4)

An overarching theme identified i this study was the importance of timely

implementation of positive pressure ventilation in the newborn (page 14)

Labor and delivery nurses should be adequately prepared to mitiate positive pressure

ventilation to avoid a more complex, prolonged resuscitation (page 17)

Keywords: neonatal, resuscitation, delivery room, mterprofessional, team, qualitative
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Abstract
Objective: To explore interprofessional team member perceptions of facilitators of, and
barriers to, effective neonatal resuscitations in the delivery room setting using the
Theoretical Domains Framework and the McLeroy et al. variation of the Social
Ecological Model.
Design: Qualitative research; qualitative description.
Setting: Community Hospital in the northeastern United States.
Methods: Semi-structured interviews were conducted and the data were analyzed using a
direct content analysis approach using the McLeroy et al. (1988) version of a social
ecological model as a guide.
Participants: Purposive sampling of 12 interprofessional delivery room neonatal
resuscitation team members comprised of nurse midwives, neonatal nurse practitioners,
neonatologists, nurses, and respiratory therapists.
Results: Several factors were identified as critical to optimal team performance in
delivery room neonatal resuscitations such as remaining calm, defining clearly
established roles, engaging in clear communication and adhering to established neonatal
resuscitation guidelines. An overarching theme that emerged was the importance of
establishing effective and timely bag and mask ventilation. Several labor and delivery
nurse participants reported a skill deficit in positive pressure ventilation of the neonate.
Conclusion: Continuing education in neonatal resuscitation skills for team members may
improve team confidence and competence in tasks essential for effective resuscitation of

the neonate. An intervention specifically for labor and delivery room nurses aimed at
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improving positive pressure ventilation skills may be beneficial. Additional research is
necessary to link educational initiatives to patient outcomes.
Precis: Findings from this qualitative study identify a targeted area for behavior change,

bag-mask ventilation for labor and delivery nurses.
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Introduction

Interprofessional (IP) teams respond to neonatal resuscitations in the delivery
room on a daily basis. While most newborns will require little or no intervention at the
time of birth, approximately 10% will require some assistance, with 1% requiring
extensive resuscitation at birth (American Academy of Pediatrics, 2016). Neonatal
resuscitation requires teams with a diverse skill set to process large amounts of
information in a short amount of time while working through complex algorithms
providing case-appropriate care (Yamada, Yaeger & Halamek, 2015). Although the
neonate represents the smallest, most fragile patient in the hospital setting, retrospective
observational studies have shown that errors in resuscitation in this population are
common (Yamada et al., 2015). Errors of commission in completing tasks such as
positive pressure ventilation, intubation and chest compressions, are among the more
common errors, and are potential sources of harm (Bennett et al., 2016). Moreover,
management of the care of the neonate in the delivery room setting is difficult to audit
during resuscitation due to the fluidity of the resuscitation team and the chaotic
environment (Halamek, 2008). To achieve optimal neonatal outcomes, a concise
understanding of the underlying problems surrounding delivery room neonatal
resuscitation is necessary for the development of effective interventions aimed at
improving team processes and patient outcomes (Yamada et al., 2015).

In 1987, the American Academy of Pediatrics and the American Heart
Association (AAP & AHA) developed a standardized neonatal resuscitation training
program (NRP). While neonatal mortality rates have improved since the implementation

of NRP training, studies have shown that the error rate associated with non-adherence to
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the NRP algorithm ranges from 16-55% (Fuerch, Yamada, Coelho, Lee, & Halamek,
2015). Extremely preterm infants requiring chest compressions in the delivery room have
an increased risk of intra-ventricular hemorrhage, poor neurodevelopmental outcomes,
and mortality (Fuerch etal., 2015; Yamada et al., 2015). Although the AAP suggests
frequent training to ensure competency for IP team members responding to delivery room
neonatal resuscitations, there is no specific recommendation for the frequency of such
training (Bellini, 2016). While simulation-based training is rapidly being adopted and
implemented in hospital-based continuing education programs, the evidence supporting
the impact of such training on clinical practice is lacking. Additional research is
necessary to determine neonatal team training priorities and preferred strategies for
simulated NRP training (Rubio-Gurung et al., 2014). The purpose of this study was to
investigate IP team members’ perceptions of the facilitators of, and the barriers to,
effective IP team collaboration during delivery room neonatal resuscitations.
Theoretical Frameworks

Theoretical Domains Framework

This line of research is informed by the Theoretical Domains Framework (TDF).
The importance of evidence-based practice is well described in the literature; however,
behavioral change is a challenging and complex process determined by numerous
variables and factors (Cane, O’Connor, & Michie, 2012). Many individual and
organizational change theories exist and have been applied in healthcare research.
However, no single theory has been identified as the most suitable for behavior change
intervention implementation (French et al., 2012). Specifically created for use by

interdisciplinary researchers, the TDF creates a means to bridge the knowledge-practice
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gap by using theory to guide intervention implementation (Michie et al., 2005). Designed
to answer a need for an explicit, methodological, theory-informed guide for intervention
implementation, the TDF was developed to address an extensive range of potential
barriers and process enablers that may impede or facilitate such interventions (French et
al., 2012). Selected as a transparent and evidence-based approach to intervention
development, the TDF encompasses the everyday challenges of the bedside practitioner
for the purpose of developing an intervention that may facilitate sustainable behavior
change. Use of the TDF for intervention implementation involves a four-step process for
identification of the following: (a) targeted behaviors for change, (b) barriers and
enablers to the proposed change, (c) change techniques or models of behavior to use, and
(d) measurement and implementation of the change (French etal., 2012). This study
addresses the first two steps in the TDF process, identification of the targeted behaviors
for change, and the identification of potential barriers and enablers through the lens of the

Social Ecological Model.

Social Ecological Model

McLeroy etal.’s (1986) Social Ecological Model for Health Promotion, a highly
adaptable model to explore factors influencing behavior, posits that patterned behavior is
determined by the following five factors: (a) intrapersonal factors which include
individual characteristics such as attitudes, behaviors, skills, and knowledge, including
individual developmental history; (b) interpersonal processes which involve informal and
formal social groups and social support systems including family, work groups, and
friendships; (c) institutional level factors that encompass institutions with organizational

characteristics with both formal and informal rules for operation; (d) community level
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factors which include the relationships within organizations within the institution,
including informal networks with defined boundaries; and (e) public policy level factors
which include laws on the local, state, and national levels. Multiple variables within
health care organizations can serve as barriers to effective care delivery, adversely
affecting patient outcomes (Jeffcott & Mackenzie, 2008). The SEM facilitates a
multifactorial approach to the various levels of care delivery (Weller, Boyd, & Cumin,
2014). The results from this study may help inform the development of interventions to
promote collaborative 1P teamwork behaviors during delivery room neonatal
resuscitations and integrate specific strategies to address barriers and enablers to these
behaviors.
Methods

Setting and Participant Recruitment

Following IRB approval, we recruited labor and delivery room nurses, neonatal
intensive care nurses, neonatologists, neonatal nurse practitioners, and respiratory
therapists with the minimum one years experience working in the study setting.
Individuals who met the inclusion criteria were recruited from a community hospital
(approximately 6000 births/year) in the Northeast region of the United States using
purposive sampling to represent an IP population consisting of 12 IP team members.
Participants were recruited in person and given a study information sheet describing the
study and the required time commitment.
Data Collection and Analysis

Semi-structured, key informant interviews were conducted and analyzed using

methods of qualitative description, as described by Sandelowski (2000). Selected for its
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naturalistic underpinnings, qualitative description is a valuable method that presents the
facts by remaining close to the surface of the words rather than delving into the more
interpretive realms of other methodologies such as grounded theory, phenomenology, and
ethnography (Sandelowski, 2000). Semi-structured interview questions (see Table 1)
were used to ask participants to describe IP team collaboration, as well as facilitators for
and barriers to, team functioning in delivery room resuscitations. Key questions were
used to facilitate the elicitation of data with probing questions for clarification. The
interviews ranged from 20 minutes to 40 minutes in length, and were conducted in a
private location at the preference of the participants or by phone. Interviews were
audiotaped and transcribed verbatim with concurrent memo writing to facilitate the data
analysis process. Qualitative content analysis, a method of visual representation of the
data for the purpose of summarization of the data, is typically the data analysis strategy of
choice in qualitative description (Sandelowski 2000). A directed content analysis
approach provided structure to our data analysis by using existing theory or prior research
to organize and categorize the data (Hsieh & Shannon, 2005). The McLeroy version of
the Social Ecological Model guided the coding and categorization of the data in this study
(1988).

Data were organized in the following SEM levels: individual, interpersonal,
organizational, societal, and policy. The direct quotes were organized using the various
SEM levels, with the quotes representing the verbatim words of the participants.

Results
An ethnically diverse population comprised the study sample (see Table 2).

Twelve neonatal resuscitation team members consented to participate in the interview
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process, including six labor and delivery nurses, two neonatal nurse practitioners, one
neonatal nurse, two nurse midwives, and one neonatologist.
Individual Level Factors

Individual level factors affecting IP team performance included personal
perceptions of responsibilities and roles in neonatal resuscitation, individual stress
responses to the urgency of neonatal resuscitation, and fear of performing positive
pressure ventilation incorrectly. Participants from all professional groups stressed the
importance of following the standardized steps of neonatal resuscitation emphasizing
timeliness and the correct execution of tasks. Four labor and delivery nurses discussed the
importance of performing the steps of neonatal resuscitation correctly, timely, and
efficiently. One nurse described her perception of why positive pressure ventilation is

3

often not performed early enough by some labor and delivery nurses: “...people are
afraid to give PPV in resuscitation because they don’t do it that often.” Most respondents
acknowledged the importance of early and effective positive pressure ventilation in
delivery room neonatal resuscitations; however, several labor and delivery nurse
described a lack of comfort with positive pressure ventilation: “I don 't feel like my skills
are as good six months after the class as they were right after I just took the class... let
alone, a year later.” Many of the IP team members described the need to have more
hands-on experience in a practice setting to enhance skill performance in actual
resuscitations, as stated by one team member: “l wish that there were more easy drills, so
that it is like second nature, because its just we do it so infrequently, it’s just not second

nature” (nurse midwife 2). Two team members describe channeling the stress of the

emergency to help them focus on paying attention to detail and remamning calm: “7There’s
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that whole like adrenaline rush of making sure that you do everything possible for this
baby and figuring out what is the cause, and why is this happening right now (labor and
delivery nurse 2). Your adrenaline is flowing, you heart rate is up, and you have to stay
calm to be a team member” (respiratory therapist).
Interpersonal Level Factors

Most participants interviewed discussed teamwork as a major component of
interpersonal level factors that contributed to a positive outcome. Team members who
worked mainly in the NICU such as the nurse practitioners, neonatologists, and neonatal
nurses had positive statements regarding team interactions in delivery room
resuscitations. Some team members with a home base outside of the NICU, such as labor
and delivery nurses and midwives, described a lack of cohesion in neonatal resuscitations
due to the constantly changing team members and the fluidity of the team. Three labor
and delivery nurses expressed frustration regarding situations when team members
entered a resuscitation repeating steps that had already been initiated and delayed positive
pressure ventilation, which is necessary in apneic neonates. One nurse’s perception was
that some people delay providing positive pressure ventilation: “People are afraid to give
PPV in resuscitation because they don’t do it that often ... that’s the easiest way to get
the baby to come around...”(NICU nurse 1)
Organizational Level Factors

Potential organization levels factors included staffing ratios, policies, and required
certifications. ldentified organizational factors included the need for a second person who
can participate in the resuscitation at the time at delivery: “Need to have that second

person, even if they are only there for a few minutes, if they do nothing else, they are just
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there as a second pair of hands to do things...” (labor and delivery nurse 4). There
should always be, able to be 2 nurses, if you don’t need them, if its that crazy, then they
walk away” (labor nurse 5). “Have the policy in place that you need 2 RNS in the room
in each delivery so that you have enough people” (midwife 3). Another organizational
level factor identified by labor and delivery nurses (often the first responders to an
unanticipated neonatal resuscitation) was the location of the NICU emergency button
summoning additional assistance: “It is like a 5 second delay to try to get to that button”
(labor nurse 5).
Societal Level Factors

Societal level factors focused on having the patient and family understand what is
going on when a neonate requires resuscitation. “How do you tell them nicely that you
need to, you are ripping the kid out of her arms, cause you see that its not doing
something right?” (labor nurse 6). I realized that the baby didn’t look like it was
breathing and I couldn’t really tell with the dad holding the baby, so I kind of went over
without trying to upset him and just kind of shook the baby, and then realized that the
baby was limp...and I took the baby over to the warmer, and hit the button, and there was
another nurse in the room and so | asked her for help and she came over. We
immediately started PPV, the heart rate was still good, we had caught it in time that it
hadn’t gone into that secondary apnea where it needed chest compressions but it was not
breathing and it was limp...” (labor nurse 4). One labor nurse participant described
experiences dealing with families during situations in which the neonate, although once
stable, later became apneic requiring immediate attention while being held by family

members. In these situations, the neonate had to be rushed to the infant care center and
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resuscitated immediately: “As I was doing what | was doing | was just explaining, you
know, quickly, and giving a very quick explanation of what was going on with the baby so
that they wouldn 't be like... oh my gosh what is going on ...” (labor nurse 2).
Discussion

Several behaviors were identified as key to efficient team performance in neonatal
resuscitations, such as remaining calm, having clearly established roles, communicating
clearly, and adhering to established NRP guidelines. These key behaviors are now central
components in the newly restructured NRP course, with the emphasis on positive team
behaviors, debriefing, and structured, closed loop communication. Despite these changes,
delivery room neonatal resuscitations still present unique challenges such as varying skill
level, a stressful chaotic environment, and team dynamics that remain difficult to address
in a bi-yearly course (Niles et al., 2017). While NRP guidelines are the basis of neonatal
resuscitation actions there continues to be a lack of adherence to the NRP algorithms as
evidenced by a delay in initiating positive pressure ventilation, not using the correct
sequence, and other actions/lack of action which are likely to affect outcomes negatively
(McCarthy et al., 2013; Niles etal., 2017; Sharma et al., 2015). This study addressed the
first two steps of the TDF process for developing an intervention in the clinical practice
setting: the identification of a specific area to target for behavior changes, and the
associated barriers and enablers. The rationale for employment of the TDF in this study
stems from the need to develop interventions that are likely to promote sustainable
changes in clinical behaviors. Removing obstacles to employing best practices while
providing support to reinforce best practices requires an assessment of supports and

barriers at various levels from the clinician standpoint.
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Positive Pressure Ventilation

An overarching theme identified in this study was the importance of timely
implementation of positive pressure ventilation in the neonate. This theme was most
prominent in the labor and delivery nurse participants. Key barriers associated with bag-
mask ventilation specific to labor and delivery nurses were comfort levels with bag-mask
skills due to lack of practice, inefficient teamwork, and not having a second person to
assist in an unanticipated resuscitation. SEM levels most associated with these barriers
were the intrapersonal, interpersonal, and organizational levels. While no policy level
factors were identified in this study, mandatory IP team education may have a positive
impact on patient outcomes. Although the importance of bag-mask ventilation is well
documented in the literature, the focus of targeted education is directed to primarily
physician and medical students (Deindl etal., 2014; Pearlman etal., 2016). Labor and
delivery nurses are often the only individuals with NRP training in low-risk deliveries
and must be prepared to provide ventilation support effectively within evidence-based
NRP guidelines to avoid hypoxic injury (Niles etal., 2017). These first responders may
benefit from training directly targeted at improvement of bag-mask ventilation skills, a
critical step in the NRP algorithm.

Potential interventions to improve this skill may include respiratory monitor use
to determine the effectiveness of ventilation (Binder et al., 2014; Schmolzer et al., 2012),
instructional videos, and video recording of actual resuscitation for debriefing and review
by the resuscitation team (Shivananda etal., 2017). While these strategies have been
implemented in the training of medical students, residents, and advanced practice nurses,

few studies have targeted the most frequent responders to unanticipated delivery room
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resuscitations, labor and delivery nurses. Furthermore, few existing studies have linked
interventions with neonatal outcomes (Rakshasbhunankar & Patole, 2014). The lack of
studies linking interventions to neonatal outcomes is also an area for future research,
since improvement of neonatal outcomes is the ultimate goal. A systematic review
examining the benefits of simulation-based training for neonatal resuscitation revealed a
lack of well-designed studies with adequate sample sizes and variable methodology
(Rakshasbhuvankar & Patole, 2014). Although challenging to design, adequately
powered interventional studies that link findings with patient outcomes are necessary to
determine if simulation-based interventions improve outcomes (Rakshasbhuvankar &
Patole, 2014).

While the findings of this study may not be generalizable to other populations, the
creation of pertinent interventions addressing specific individualized learning needs of
the population under study may prove beneficial. Training designed to specifically meet
the needs of the learner may prevent skill deterioration and provide clinicians and
practitioners with current up-to-date information prior to the next biyearly NRP course.
Targeting simulation-based education to improve labor and delivery nurse performance
of positive pressure ventilation is an example of a low cost, low fidelity, simple
simulation-based intervention that may improve outcomes. Consideration of cognitive
load theory may prove helpful in designing targeted interventions as the approach focuses
on segmenting information and reducing tasks to more manageable tasks for practice
(Fraser, Ayres, & Sweller, 2015). This method of instruction may be particularly useful
in reinforcing best practices in bag mask positive pressure ventilation by labor and

delivery nurses.
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Development of an intervention that addresses the barriers and enablers of
neonatal resuscitation from the standpoints of frontline clinicians is a systematic, intuitive
approach to improving clinical practices, while validating the use of the TDF. Findings
from this qualitative study address the first step two steps in the TDF process,
identification of the barriers to and facilitators of effective neonatal resuscitation, and the
identification of targeted behavior change, bag-mask ventilation for labor and delivery
nurses. The next step in the process is to identify barriers and facilitators to effective
bag-mask ventilation from the standpoints of these key interprofessional team members
to develop a strategy to enhance the enablers and eliminate the barriers for implementing
best practices in bag-mask ventilation.

Limitations

The number of labor and delivery nurses in this study is a limitation since this
factor may have skewed the findings in this study. A sample with more participants from
the other professions may have yielded data of a broader scope. Nearly half of
participants were labor and delivery nurses. Since most unanticipated neonatal
resuscitations are initiated by labor and delivery nurses, this sample serves the purpose of
this study.

Conclusion

Timely and correct administration of positive pressure ventilation was identified
by labor and delivery nurses as a behavior for improvement for this professional group.
Other team members did not indicate positive pressure ventilation as a necessary area for
review. Frequent opportunities to practice positive pressure ventilation skills for labor

and delivery nurses in the study setting would be beneficial since prompt ventilation of
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the lungs is the most important and effective action in neonatal resuscitation (AHA/AAP,
2016; Sharma, Lakshminrusimha, Carrion, & Mathew, 2015). Often the first responders
to neonatal resuscitations, labor and delivery nurses should be adequately prepared to
initiate positive pressure ventilation to avoid a more complex, prolonged resuscitation.
Such preparation of labor and delivery nurses warrants focused training and practice in
the specific skill of delivering positive pressure ventilation. Neonates are the most
vulnerable population of all. Significant improvements in outcomes may be achievable
with specific, targeted neonatal training specific to the learning needs of the particular

population that are linked to the measurement of outcomes.
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Table 1
Interview Guide

Secondary prompts to elicit narrative:

Tell me more aboutthat.
Can you tell me how thathappened?

Yes...

Ummhmm...
Interesting.

Interview Guide

e Canyoudescribe yourrole in neonatal resuscitationsin the delivery room?

e What can you tell me about what happensin the delivery room when a baby cannot breathe?

e Canyoudescribe a memorable neonatal resuscitation in the delivery room that you were involved with?
Walk me through what happened...

e If you hadto come up with an improvement plan for neonatal resuscitationsin the delivery room, how
would you make the process better?

Can you describe what you mean by that?

Really?

How do/did you feel aboutthat?

In your experience, doesit often happen like that? (for generalizations)

Table 2

Participant Demographics

Profession

Nurse
Physician
Nurse

Nurse Midwife
NICU Nurse
Nurse

Respiratory
therapist

Nurse Midwife
Nurse
Nurse
Nurse

Nurse

Participant

Labor Nurse 1
Neonatologist
Labor Nurse 2
Midwife 1
NICU Nurse
Labor Nurse 3

Respiratory
Therapist

Midwife 2
Labor Nurse 4
CRNNP 1
CRNNP 2

Labor nurse5

Race/Sex

White/Female

White/Female

Black/Female

White/Female

White/Female

White/Female

White/male

White /Female

Black/Female

White/Female

White/Female

White/Female
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Years of experience
30 years

10 years

7 years

7 years

5 years

16 years

30 years

30 + years
30 years

6 years

15 years

25 years

Role

Initial responder
Initial responder
Initial responder
Second assist
Second assist
Initial responder

Respiratory support

Secondary support
Initial responder
Initial responder
Initial responder

Initial responder



Table 3

Categorization of qualitative evidence using the Social Ecological Model

SEM Category

Individual

Interpersonal

Organizational

Societal

Descriptive Evidence

“There’s that whole adrenaline rush of making sure that you do everything possible for this baby and figuring out what is the cause, and why is
this happening right now...Iwant to make sure I get every single thing ...it actually givens me a better chance to focus cause I think the worse
thing that can happen in emergent situationsiswhen you get so nervous and you forget to do things” (labor nurse 2)

“Because your adrenaline is flowing, your heart rate is up, and you have to stay calm to be a team member.” (respiratory therapist)

“ I think that’s one of the biggest problems is that people are afraid to give PPV in resuscitation because they don’t do it that ofien.” (labor
nurse 4)

“I wish that there were more easy drills, so that it is like second nature, because its just that we do it so infrequently, i ts just not second nature.”
(midwife 2)

Idon't’ feel likemy skillsare as good six months after the class as they were the first six months after | just took the class, let alone a year
later.” (labor nurse 2)

“I think that there is a shortcoming in this nursery that not everybody is as proficient in the delivery room as possible because there are so many
people on that there are other people that can step up and take over so people are not getting up to where they need to be.” (neonatal NP 2)
“Even though we were not in our own forum we didn’t have everything where we expected it to be, still the team still came together.”
(Neonatologist)

“We want absolutely no flaws, so what we do, is that many times we will get our heads together after, and make comments, what could we have
done better?” (Respiratory therapist)

“I think the most important thing is for people to establishroles, to get help right away” (labor nurse 4)

“Sometimes people come in to help you and they bring their nervous energy in there and they start doing things that are out o f the steps that

we ve been taught to do.”(labor nurse 2)

“Need to have that second person, even ifthey are only there for a few minutes, if they don nothing else, they are just there as a second pair of
hands. ”(labor nurse 3)... “Have the policy that you need 2 RNs in the room in each delivery.”(midwife 2)

“...howdo you tell them nicely that you need to, you are ripping the kid out of her arms, cause you see that its not doing something right.”
(Nurse 6)

“I realized that the baby didn 't look like it was breathing and I couldn 't really tell with the dad holding the baby, so I kind of went over without
trying to upset him and just kind of shook the baby, and then realized that the baby was limp...and I took the baby over to the warmer, and hitthe
button, and there was anothernurse inthe room and so | asked her for help and she came over we immediately started PPV the heart rate was
still good, we had caught it in time that it hadn’t gone into that secondary apnea where it needed chest compressions but it was notbreathing
andit was limp... ”(labor and delivery nurse 4)

“As I was doing what I was doing I was just explaining, you know, quickly, and give a very quick explanation ofwhat was goin g on with the baby
so that they wouldn 't be like... oh my gosh whatis goingon...” (laborand delivery nurse 2).
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Abstract
Purpose: The purpose of this study was to explore labor and delivery nurses’
perceptions of enablers and barriers to bag-mask ventilation of the newborn in the
delivery room using the Theoretical Domains Framework.
Method: Using qualitative description, we conducted 6 focus groups with 24 labor and
delivery nurses. Methods of directed content analysis using the Theoretical Domains
Framework guided the data analysis.
Results: Barriers and enablers were identified during focus group interviews with the
participants. Themes were identified and categorized within the domains of the TDF.
Most of the barriers identified were within the TDF domains of Skills and Environmental
Context/ Resources. SkKills barriers included lack of practice, inadequate skill, and
variance of skill level among nurses and obstetric providers. Environmental
Context/Resources barriers included lack of comfort with current bag-mask equipment,
staffing, supplies, and multiple nursing responsibilities.
Clinical Implications: Labor and delivery nurses may benefit from a multi-faceted
targeted intervention to improve bag-mask ventilation skills. Low fidelity,
individualized, simulation-based education in combination with other strategies such as
short instructional videos, and continuing education in-services, and interprofessional
neonatal resuscitation simulations may improve individual skill execution and
interprofessional team processes. The TDF provides nurse educators with a systematic
method of assessing deviation from best practices for the purpose of developing an

intervention that is sustainable, making optimal use of resources.
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Introduction

Labor and delivery nurses are often the first responders to delivery room neonatal
resuscitations, particularly in low-risk deliveries. While many deliveries requiring
neonatal resuscitation can be anticipated with the presence of antepartum and
intrapartum risk factors, newborns requiring resuscitation can be born in the absence of
risk factors. Early aeration of the lungs is key in preventing the development of
asphyxia, a complex combination of respiratory and metabolic acidosis, which can lead
to decreased cerebral flow, neurological injury, and even death (de Pas, Sobokta &
Hooper, 2016; van Vonderen, Roest, Siew, Walther, Hooer et al., 2013). The process of
aerating the lungs is complex due to different types of ventilation equipment, different
types of masks, clinician hand size, gestational age of the newborn, and other factors
(van Vonderen, Witlox, Kraaij & Pas, 2014). A challenging skill to master, effective
positive pressure ventilation (PPV) can be obscured by leakage of air around the mask,
difficulty holding the mask, delivery of inadequate or excessive tidal volumes, or poor
technique (Wood & Morley, 2013). To address these issues, in 1985 the American
Academy of Pediatrics (AAP) and the American Heart Association (AHA) developed
national neonatal resuscitation guidelines based on a compilation of the most recent and
best evidence (AAP/AHA, 2010). Interventions aimed at improving neonatal outcomes
in delivery room resuscitations are based upon Neonatal Resuscitation Program (NRP)
algorithms, which serve as a guide to clinician decision-making (AAP/AHA, 2015).
Although the NRP guidelines are the gold standard in NRP training, in actual neonatal
resuscitations, a lack of adherence to NRP guidelines persists (Niles etal., 2017;

Trevisanuto et al., 2016).
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Theoretical Domains Framework

Clinical practice in nursing is informed by both, nationally and internationally
established evidence-based guidelines (Atkins, Kelly, Littleford, Leng and Michie,
2017). Unfortunately, the implementation of evidence-based guidelines is often
challenged by unidentified contextual barriers in the clinical environment (Michie et al.,
2005). A plethora of literature exists describing interventional studies aimed at changing
clinician practices; however, the interventions vary in effectiveness, warranting a change
in approach to influencing clinician behaviors (French etal., 2012). Change may not
effectively occur without a preliminary analysis of the contextual issues that may
interfere with intervention implementation (Grol, 2001). Identification of existing
enablers and barriers prior to intervention implementation is a novel approach that may
allow nurse leaders to create a more favorable environment to sustain best practices.

The Theoretical Domains Framework (TDF) provides a systematic approach to
the development and implementation of behavior-change interventions targeting
clinicians, as the TDF bridges the knowledge-practice gap by using theory to guide
interventions (Michie, 2005). Designed for use by interdisciplinary researchers, the TDF
addresses the need to examine existing barriers and enablers to best practices (French et
al., 2012). Developed by a team of 18 psychological theorists, 16 health services
researchers, and 30 health psychologists, the TDF integrates several behavior change
theories into a framework to increase accessibility and use by health care professionals

(Michie et al., 2005). Since its inception in 2005, the TDF has been used to guide
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numerous intervention implementation studies and systematic reviews (Cane et al., 2012;
Srigley et al., 2015; Tuti etal., 2017).

Creation of the TDF stemmed from a need to develop implementation studies
designed to promote positive behavior changes in the clinical setting, taking into
consideration the existing conditions that impede the implementation of the best,
evidence-based practices. The TDF has undergone rigorous construct validity testing
further strengthening it for use in implementation studies (Cane et al., 2012). Refinement
of the original TDF involved an iterative three-step validation process resulting in a final
framework with a total of 14 domains, integrating several psychological theories, such as
social cognitive theory, self-determination theory, and goal theory, for a comprehensive
assessment of potential implementation problems (Cane et al., 2012; Michie et al, 2005).
Final domains of the refined TDF are: Knowledge, Skills, Social/Professional Role and
Identity, Beliefs About Capabilities, Optimism, Beliefs About Consequences,
Reinforcement, Intentions, Goals, Memory, Attention and Decision Processes;
Environmental Context and Resources, Social Influences, Emotions, and Behavior
Regulation (Cane, O’Connor, & Michie, 2012).

Purpose

The purpose of this study was to examine labor and delivery nurse perceptions of
barriers and enablers to bag-mask ventilation of the newborn in the delivery room using
the TDF as a guiding framework. Findings from this study will inform an intervention to
improve bag-mask ventilation skills of labor and delivery nurses that will take into
consideration the enablers and barriers to this crucial skill The usefulness of the TDF in

the identification of barriers and enablers to the implementation of best practices is well
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documented in the literature (Craig et L., 2016; Kirk et al., 2016; Mosavianpour et al.,
2016; Debono, et al., 2017). A good fit, the TDF was used to guide both arms of this
study.

This study is the second part of a two-phase qualitative study examining the
facilitators and barriers of delivery room neonatal resuscitations. The first qualitative
study examined the enablers and barriers to delivery room neonatal resuscitations from
the perspective of interprofessional neonatal resuscitation team members. Informing the
second arm of the study, the first study revealed a need for further exploration of the
nuances of bag-mask ventilation skills in labor and delivery nurses. Positive pressure
ventilation, the most important step in resuscitation of the newborn, is an essential skill
for first responders (AAP, AHA, 2016). Although this step is paramount in neonatal
resuscitation, there is no current mechanism for assessing competency and accuracy in
this skill (Pearlman, Zern, Blackson, Ciarlo, Mackley, et al., 2016). A paucity of
information exists regarding the bag-mask ventilation skills of labor and delivery nurses,
although these individuals are present for most hospital deliveries and as a result, often
administer bag-mask ventilation to newborns requiring it (Ades & Lee, 2016).

Methods

A qualitative descriptive approach was used to explore participant perceptions of
enablers and barriers of bag-mask ventilation of neonates in the delivery room
(Sandelowski, 2000).

Setting and Sample
Following IRB approval, we recruited labor and delivery nurses from a

community hospital located in the North Eastern part of the country. The inclusion
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criteria for participation were current experience as a staff labor and delivery nurse in the
study setting and experience of one year or greater. Signed informed consent was waived
for this study. Participants were provided with an information sheet that contained the
elements of informed consent, the study purpose, procedures, time commitment, risks,
and benefits of study participation.
Data Collection

An interview guide was formed to explore factors acting as enablers and barriers
of bag-mask ventilation from the perspectives of the participants (Boet et al., 2017). The
first author conducted six face-to-face semi-structured focus group interviews with
participants. The focus group interviews were preceded by a short questionnaire related
to years of clinical experience, education level, and age. Participants were de-identified
and assigned numbers for anonymity purposes. To minimize risk of participant
embarrassment, prior to each focus group interview, participants were reminded of the
privacy of the information gained from the interviews. Ground rules were reviewed with
participants and included refraining from discussing interview information outside of the
focus group. All focus group interview data was transcribed verbatim.
Data Analysis

Direct content analysis using the TDF domains, guided analysis of the transcripts
and provided the key themes used to organize the data (Hsieh & Shannon, 2005). The
transcripts were read line-by-line several times and text was highlighted and categorized
into TDF domains. Some participants made several references to a particular domain in
different contexts over the course of the interview. Inductive themes emerged from the

data and were allocated to TDF domains as sub-categories for the data. Statements were
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examined and categorized into the sub-categories, and under the broader TDF domain
categories (Power, Kiezebrink, Allan, & Campbell, 2017). Data were then analyzed
using a descriptive approach to determine if statements indicated barriers or enablers to
bag-mask ventilation. Perceived barriers and enablers to bag-mask ventilation were
categorized into TDF domains with the frequency of categories in each domain
facilitated by Nvivo 10 software. The TDF was deemed comprehensive enough to
capture the full breadth of participant perceptions for the study. An independent coder
analyzed a portion of the interview data to determine consistency of the coding scheme.
Exemplar statements were excerpted from highlighted text to represent categories and
subcategories.
Results

(See Table 1)

Twenty-four labor and delivery nurses comprised the study population. Ages of
participants ranged from 28-67 (mean = 47). Six focus groups were completed with 2-6
members per group. Education level for participants included Diploma (n = 4), Associate
Degree (n =9), BSN (n = 10), and Masters degree (n = 1). Participant level of experience
in the current role ranged from 7 years to 40 years (mean = 22 years). All participants
were female and had administered PPV to a neonate on more than one occasion in the
delivery room.

Barriers to PPV

Barriers are identified in the TDF as factors that inhibit the implementation of

evidence-based practice (Michie et al., 2005). Eleven of the 14 domains were used to

categorize the data in this study. We will describe the data in the order of frequency of
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categorization to the domains. The majority of the barriers to the implementation of PPV
by labor and delivery nurses were identified in the TDF domains of Skills (34 quotation
frequencies) and Environmental Context/Resources (27 frequencies).

Skills. According to the TDF, the domain of skills includes the constructs of skill
development, competence in skills, ability, interpersonal skills, practice, and skill
assessment (Cane et al., 2012). Skills were overwhelmingly perceived as a barrier to
bag-mask ventilation. Many nurses expressed doubt about their personal technical PPV
skills:

“I don’t have a comfort level that I am ventilating correctly to get the air in there,
is it really going in oris not going n?”

“I feel like I can brush up on things...”

Nurses expressed frustration when providers not current or competent in their neonatal
resuscitation skills msist on “helping” although they are not aware of current guidelines:

“If the other person is not skilled, they actually get in your way and not help you,
they will hinder you.”

Environmental context and resources. The domain of Environmental Context
and Resources is inclusive of any situation or environmental issues that either encourages
or discourages the development of a skill, independence, and competence (Cane et al.,
2012). Factors in this domain included supplies, equipment, systemic issues, and staffing.
Environmental context was second only to skills (27 frequencies) as an area that nurses
perceived as having a significant negative impact on their ability to provide bag-mask
ventilation to a newborn. One reason mentioned was having the right supplies:

“When the equipment is missing or the oxygen isn’t working.”
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Several participants discussed the difficulty working with the bag-mask equipment,
stating that it is difficult to work with:

“I feel that the bag and mask is not a good bag and mask.”

“I don’t like the new ambu bags we have because it sound like you have a leak.”

“The present equipment, terrible, terrible.”

Location of the button used to contact the NICU for a neonatal resuscitation was
discussed as a barrier:

“The emergency button should be right next to the warmer.”

Increasing responsibilities and having more things to do in the same amount of time was
also revealed as a barrier:

“There is a lot of stuff we do now. It’s a lot more responsibility on us, just the
paper work alone, to get through it all.”

While many participants sought the opportunity to practice with simulation, some
participants believed that simulation was not very helpful:

“I don’t feel mhibited during practice.”

“Even the best manikins don’t feel the same.”

“The first time I did chest compressions on a baby I thought, wow, this is not
what baby Annie felt like...”

Social/professional role and identity. Eight participant quotations were allocated
to the Social/Professional Roles/Identity domain. Social/Professional Role and Identity
are defined by the TDF as a set of behaviors and personal qualities of a person in a work
or social setting (Cane etal., 2012). Data that included descriptions of professional roles

and boundaries were allocated to this domain. Nurses stated that they were the first to
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respond to neonatal resuscitations, particularly in cases where there were no pre-
identifiable risk factors. Lack of clarity of roles, was discussed as a detriment to neonatal
resuscitations requiring bag-mask ventilation:

“You walk in...and everyone is in the way, but not everyone is doing something,”
One focus group discussed having to complete multiple tasks concurrently when their
focus should be completely on the resuscitation at hand:

“...a needy doctor asking you for things when you are trying to take care of a
baby, while you are resuscitating,”

Emotions and Behavior Regulation. The domains of Emotions, and the domain
of Behavior Regulation follow, with 7 quotations allocated to each domain.

Emotion. According to the TDF, the domain of emotion encompasses a complex
reaction involving psychological elements by which the person copes with a personally
significant event. Participants discussed the psychological response to the thought of
providing PPV for a neonate, suggesting that the emotions related to providing PPV
might prevent many nurses from doing so:

“There is real anxiety about giving PPV for a lot of people.”

“People are afraid to do it.”

Some expressed profound anxiety when called on to deliver PPV:

“On the mside, your heart is pounding.”

Behavior regulation. Behavior regulation is defined by the TDF as anything
aimed at changing behavior that is measurable or objectively observable. Participants
discussed the effects of their emotions on their actions, stating that emotion affected their

behavior and actions when there is a need to provide bag-mask ventilation. Several nurses
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stated that anxiety affected their perception of time, making them work faster than NRP
guidelines suggest when they have to deliver PPV:

“I think the biggest thing is your own stress anxiety and you tend to work faster
than you should.”

“When you are in that situation, it’s hard to slow yourself down.”

“I start bagging, Idon’t know if it has been 10 seconds or a minute and a

half...you are supposed to reassess every couple of seconds but | rarely look at

the Apgar timer...”

Social Influences and Beliefs About Consequences. The domains of Social
Influences and Beliefs About Consequences follow with four quotations allocated to each
domain.

Social influence. Social influences, according to the TDF, include the processes
between individuals that cause people to change adaptive behaviors, thoughts, or feelings.
Several factors emerged as barriers in this category, such as the peer pressure dissuading
some of the more novice nurses from calling for assistance in a delivery:

“There are some nurses who don’t put their call lights on for assistance, but |
always do.”

Nurses expressed a need to have a second person in the room for a delivery just in case an
infant might need resuscitation:

“I never want to be by myself.”

Some nurses expressed anxiety of being watched nervously by family members and the

provider, “The parents are watching me, everyone is watching me.”
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Optimism/belief about consequences/goals/ reinforcement. The domains of Optimism,
Belief About Consequences, Goals, and Reinforcement were combined in this analysis to
account for the overlapping of data in these domains. Optimism, in the TDF, is described
as confidence that the desired goals will be achieved; while acceptance of the truth and
validity about behavior outcomes describes the domain of Beliefs About Consequences
(Cane et al., 2012). The TDF describes goals as intended outcomes that an individual
would like to achieve. Statements allocated to these domains described actions by one
particular participant, describing that troubleshooting continues until the desired result is
achieved (the baby cries or initiates breathing). Reinforcement, according the TDF, is the
likelihood a response will occur as the outcome of a particular action, or that a stimulus
will create a certain response:

“T just keep doing things to try to fix it until the baby responds.”

Cost. One group believed that the cost of having a neonatal team attend a delivery
would be reflected in the patient’s bill, and stating they have been discouraged by the
provider to call for assistance to prevent the additional charge to the patient:

“A doctor says they get charged $600...somebody told me not to call because of
that consideration whereas I never thought of it before.”

The domains of Knowledge and Intentions have two quotations allocated to each
domain.

Knowledge. The TDF stipulates that the domain of “Knowledge” is inclusive of
knowledge of a particular condition, procedural knowledge, or knowledge of a specific
task or environment (Cane et al., 2012). While most of the data indicated skills as an

enabler, one barrier noted by 2 nurses was the mid-cycle changes of the NRP protocol or
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changes of practice occurring between NRP training sessions. Neonatal health care
providers receive evidence-based updates regarding best practice on a regular basis. NRP
courses are held only bi-annually; therefore updates are not communicated to NRP course
participants until their certification is updated. Changes in neonatal resuscitation
management prior to the next course should be discussed as a part of continuing

education to ensure consistency in care. One participant stated that the NICU team might
be aware of protocol changes that are not always communicated to labor and delivery
nurses, contributing to confusion:

“You have the changes that happen mid cycle...Sometimes they change their
protocols in how they do things on NICU but we don’t know it downstairs so even
though we prep our beds...they are redoing what we already did.”

Intentions, Reinforcement, and Memory, Attention and Decision Processes.
One quotation was allocated to each of the 3 domains, the domains of Intentions,
reinforcement, and Memory, Attention and Decision Processes.

Intentions. The TDF describes the domain of Intentions as a conscious decision to
perform an action to act in a certain way. Data allocated to this domain described specific
actions that nurses take to explain neonatal resuscitative actions to a frightened parent or
family member. Some nurses discussed the importance of keeping the family informed of
what is happening, since the family may not understand why their baby is being whisked
away from them:

“You need to be able to look at the mom and dad and say its okay and that this is
going on, | think that goes a long way when they are lying there.” “They just see: ‘they

just took my baby!””
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Memory, attention, and decision processes. The Memory, Attention and Decision
Processes domain expresses the ability of an individual to move through important
information to focus on a task at hand, choosing between one or more alternatives, as in
the NRP algorithm (Cane et al., 2012). Participants discussed the importance of
remaining calm, although it might be difficult if the primary nurse has bonded with the
patient and family. The importance of having a second nurse in the room that could be
more focused was stressed:

“I find if 'm the second person, it’s much easier for me to keep calm and be
objective and do what I have to do...Sometimes it’s easier if you are the helper that
comes in to focus on the baby.”

While one nurse expressed a need for more practice to get to used to the timing of
interventions: “Because we don’t do it that often, I feel like I can do it but I feel like 1
don’t often keep track of time.”

TDF Domain Enablers

Knowledge. Knowledge was the most frequently cited enabler, with 12
quotations allocated to the domain. Participants take an NRP bi-yearly course, and
believed that the course provides adequate information about neonatal resuscitation and
bag-mask ventilation. Most participants perceived themselves as comfortable with their
knowledge regarding bag-mask ventilation:

“You just kind of look at the general look of the baby, you know if a baby is

going to need more or less depending on the tone.”
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Knowledge was followed in frequency by the domains of Social Professional
Roles/Identity, Beliefs About Capabilities; Beliefs About Consequences, Reinforcement,
and Environmental Context and Resources, with 4 quotations allocated to each domain.
Social/professional roles/identity. Establishment of clear roles and appropriate
delegation was identified as an enabler.
“Everyone should know their role, who’s going to check the pulse, who’s going to
bag, who’s going to suction, who’s going to hit the NICU button...”
Belief About Capabilities. Some nurses were very confident in their PPV skKills,
and did not hesitate to provide PPV when they believed was necessary.
“There’s no doubt in my mind if [ have a baby that has not come around through
stimulation that I bring the baby right over and start PPV.”
Optimism, Memory attention and decision processes, and Social Influences follow with 2
quotations allocated to these domains.
One quotation was allocated to the domain of intentions and goals.
Optimism, belief about consequences, goals, reinforcement
Two nurses expressed amazement of the impact of positive pressure ventilation on an
apneic infant, stressing the importance of delivering it promptly:
“What’s amazing is that when you do it...it’s amazing how fast these babies turn
around with just a couple of puffs...”
“I just figure, why not? I don’t want to wait too long to do it.”
Several nurses discussed the good feeling following a successful bag-mask neonatal
resuscitation as a reinforcement to move towards PPV quickly as instructed in NRP

training if initial brief stimulation does not facilitate breathing:
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“And all of a sudden, you hear the baby go “brr”, and oh, I did a good job! I did
it! Everything worked!”

“That’s anice feeling to think, okay, this worked and I did this.”
Several nurses expressed a need to be prepared to resuscitate an infant at all times, and to
call for extra help when risk factors exist. These nurses discussed having the equipment
checked, ready, and turned on, even if no risk factors are present:

“I think bemng prepared is the best thing to prevent barriers.”

“I turn the heater up on the warmer, | turn on the O2. | turn everything on because

you never know...”

“One of my mindsets is to check that ICC (infant care center) before I even think

about pushing with a patient...”

Environmental context/resources. Nurses believed there was adequate back up
from the neonatology team in emergencies:

“I think our neo gets there really quick, I think they are outstanding at getting

there.”

Discussion

The TDF was used to examine the enablers and barriers to effective bag-mask
ventilation as perceived by labor and delivery nurses in this study. NRP training is a
standardized approach to update labor and delivery nurses regarding the best practices in
neonatal resuscitation and stabilization. However, standardized training does not take into
account the various contextual factors that interfere with the implementation of best
practices. Lack of adherence to practice guidelines may be secondary to implementation

difficulties that are likely specific to the particular target population (Grol, 2001). While
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distinct differences are obvious in practice settings, most clinical practice guidelines are
designed for implementation across settings without consideration of such contextual
variables (Grol, 2001). Using a systematic approach such as the multidimensional TDF
affords the opportunity to examine in detail the complexity of variables that interfere with
adherence to evidence-based guidelines. Moreover, performing a periodic assessment of
the contextual barriers within the specific setting may uncover barriers that impede best
practices that may be easily corrected (Debono et al., 2017).
TDF Barriers

This study revealed numerous barriers to bag-mask ventilation in delivery room
neonatal resuscitations as experienced by labor and delivery nurses. The TDF domains of
Skills and Environmental Context/Resources encompassed the majority of the barriers to
implementing best practices in delivering PPV. Key barriers perceived by labor and
delivery nurses included deficient bag-mask skills, lack of comfort with current bag-mask
apparatus and inadequate staffing and personnel resources. Additional barriers perceived
by participants were lack of role clarity in neonatal resuscitations, working too fast or
losing track of time due to anxiety, and lack of up-to-date knowledge regarding best
practices. A comprehensive understanding of the enablers and barriers to best practices is
necessary to design an intervention that meets the needs of the individuals in that
particular setting.

Labor and delivery nurses overwhelmingly perceived factors within the Skills
domain as having a negative affect on ability to perform bag-mask ventilation. SKill
related factors ranged from technical skill in handling the ambu bag and mask to

interpersonal skills in implementing evidence based practice. Although positive pressure
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ventilation is an essential skill in neonatal resuscitation, there is no current standardized
mechanism to assess this skill. Development of a targeted intervention for the specific
purpose of addressing the learning needs of individual labor and delivery nurses is an
approach that may offer an opportunity to enhance the specific skill set of bag-mask
ventilation, and to practice. Simplifying simulation-based education to meet the needs of
the learner is a practical approach in improving bag-mask ventilation skills by integrating
concepts of cognitive load theory. Cognitive load theory can be applied to simulation
based education by reducing the focus to bag-mask ventilation to meet the needs of the
individual labor and delivery nurse (Meguerdichian, Walker, & Bajaj, 2016). In addition,
other modes of instruction such as short video instructions, periodic updates of new
evidence-based practices, and task-appropriate simulation can augment these simple
teaching strategies (Haji etal., 2015).

The domain of Environmental Context encompassed many broad categories
barriers from staffing to equipment. Consistency across all of the environmental context
domain themes would eliminate several of the barriers identified. Standardized checklists
have been instituted in other areas such as the operating room where evidence-based
standards guide practices, and being implemented in delivery room settings (Brown, Ty,
Profit, Gupta, & Lee, 2016). Checklists may improve environmental contextual barriers,
and can be individualized to meet the needs of the specific institution.

The domain of social influences addressed social interactions between nurses,
providers and families. Potential solutions to mitigate the barriers of this domain include
standardization of care and continuing education to ensure that practices meet evidence-

based standards. The NRP guidelines stipulate that two individuals attend deliveries with
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one having the care of the newborn as the primary responsibility (AAP/AHA, 2015).
Adherence to staffing guideline in deliveries can improve social support during delivery
room resuscitation, and provides assistance when it is warranted. The parents and family
are present during delivery room resuscitations, which can be a particularly frightening
experience. A brief explanation of what is happening, followed by a debriefing can help
cultivate an atmosphere of transparency and trust with the family (Sawyer et al., 2015).
Focus on parental involvement in resuscitation care is important, and should be
considered in delivery room neonatal resuscitations.

Several overlapping themes emerged from the Memory, Attention and Decision
Processes domains, the Emotions domain, and the Behavior Regulation domains,
including difficulty tracking time, anxiety, and working too fast. Potential solutions to
variance in time perception in neonatal bag-mask ventilation is appointing a team
member as a recorder to document any resuscitative action with closed-loop
communication and use of a metronome as guidelines suggest (Cocucci et al., 2015;
Trevistanuto et al., 2016).

Quarterly interprofessional neonatal resuscitation simulations, either scheduled or
unscheduled, can also provide a forum where clinicians can discuss updates and
improvements in techniques. Interprofessional neonatal resuscitation simulation may also
serve as a means to address social/professional role ambiguity factors that often arise in
actual resuscitations. Well-planned interprofessional simulations that emphasize team
behaviors, closed-loop communication, and clarification of roles, can promote best
practices in actual neonatal resuscitations. However, simulations that authorize learners to

practice outside of their normal roles in simulated resuscitations can be detrimental to
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team functioning, contributing to role ambiguity and confusion in the clinical setting
(Jnah et al., 2016).

Some institutions have moved toward video documentation of actual
resuscitations to provide an accurate record of events and interventions and an
opportunity for learning geared at improving practices (Konstantelos et al., 2016;
Schilleman et al., 2014). Video documentation of resuscitations provides an objective
record of the events while providing a means to assess the resuscitation from multiple
aspects. Video documentation is a potential means of evaluating adherence to the NRP
algorithm, examine techniques, and provide constructive feedback for the purpose of
improving quality of care.

TDF Enablers

While the barriers identified exceeded the enablers, one of the advantages of the
TDF is the identification of the enablers so that they might be enhanced. The most
frequently cited enabler was within the Knowledge domain. Labor and delivery room
nurses believed they had an adequate knowledge regarding the steps of bag-mask
ventilation and the importance of initiating it. However, there was a lack of congruence
of knowledge and skills. Video instruction combined with short low-fidelity instruction
could enhance knowledge, while strengthening skill weaknesses. Other enablers that were
commonly cited were within the domains of Social Professional Roles/Identity, Beliefs
About consequences, Beliefs About Capabilities, Reinforcement, and Environmental
Context/Resources. The themes from the Knowledge domain overlapped with themes
from these areas were associated with effective team dynamics, having competent

resources available in an emergency, being adequately prepared for a resuscitation in
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every delivery, and working knowledge of the NRP algorithm. These enablers may be
enhanced with the proposed interventions to address the barriers.
Limitations

One significant limitation to this research is the lack of generalizability of the
findings. While generalizability is not typically a goal in qualitative research, contextual
application is more appropriate. As qualitative research evolves, qualitative research
synthesis may provide a means for researchers to aggregate qualitative findings in a
systematic manner, enhancing the utility of qualitative research (Sandelowski, Barroso &
Voils, 2007; Ludvigsen, Hall, Meyer, Fergran, &Aagaard et al., 2016). Use of the TDF in
systematic reviews examining enablers and barriers to the employment of best practices
by health care professionals is an emerging area of health care research (Craig et al.,
2016; Liang et al., 2017; Mosavianpour et al., 2016; Crayton et al., 2017; Tuti et al.,
2017). As the body of evidence becomes larger in this understudied population, bag-mask
ventilation interventions may be developed for a larger-scale intervention targeting
specific areas for improvement. Another limitation of this study was the investigator
relationship to the study participants. To mitigate this factor, one focus group interviewed
was from another hospital within the same hospital system. Secondly, a second
independent researcher analyzed and coded a portion of the interviews to support validity
and credibility of the findings.
Implications for Nursing Practice

Potential solutions that might bridge the gap between knowledge and technical
skills in bag-mask ventilation are short video updates of bag-mask ventilation, the use of

checklists and pre-briefing prior to delivery, frequent practice sessions in bag-mask
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ventilation, and short, low fidelity simulation-based instructional sessions aimed at
reviewing the skill (Wood et al., 2008; Brown et al., 2015; Rubio-Gurung etal., 2014; &
Sharma et al., 2015). Short, focused practice sessions with either low-fidelity simulation
or high-fidelity simulation to improve bag-mask skills may be most effective with the
integration of cognitive load theory concepts. Cognitive load theory bases instructional
design on knowledge of human cognition (van Merrienboer & Sweller, 2005).
Conclusion

Evidence-based practice is a gold standard that guides nursing and medical care,
but not without limitations. The linearity of the research to practice pipeline does not
address the innumerable contextual issues that are individual to distinct populations,
clinicians, and practitioners (Atkins et al., 2017). Benefits of using a theory-based
approach to better understand the existing conditions of the setting under study are many.
Use of the TDF to assess current behaviors enhances understanding of the real-life
challenges present in day-to-day practice, enhancing the ability to target resources
appropriately to specific areas to meet those challenges. This study used the TDF to
examine labor and delivery nurse perceptions of enablers and barriers to bag-mask
ventilation of newborns. Results from this study suggest that while the labor and delivery
nurse is often the first responder to neonatal resuscitation emergencies, the factors that
affect their ability to implement best practices are multifaceted and may require changes
on many levels. Interventions to improve practices in labor and delivery nurses must
address a complex mix of challenges for the best results. The next step in this process is
to develop an intervention aimed at improving the targeted skill of bag-mask ventilation

in labor and delivery nurses that encompasses the factors unwveiled in this research.
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Table 1

Barriers and enablers to bag-mask ventilation in order of frequency

TDF Domain

Subtheme

Exemplar Quotation

Skills as a barrier (n = 34)

Incudes the constructs of skill
development, competence in skills,
ability, interpersonal skills,
practice and skill assessment

Skills as an enabler (n = 0)

Environmental contexts and
resources

Any situation or environmental
issues that either encourages or
discourages the development of a
skill, independence,and
competence

Environmental context and
resources as a barrier (n = 27)

Environmental context and
resources as an enabler
(=4

Social/Professional Role and
Identity

set of behaviors and personal
qualities of a person in a work or

PPV skills
PPV not performed
often

Need for more
practice

Practice is not like
reality

First responders

Equipment

Logistics

Staff

Labor nurse making
decision to do PPV

“I don’thave a comfort level thatI am ventilating correctly to get the air in there. Is it
really goingin or is it not going in?’

| feel like I can brushup onthings...”

“I don’t feel inhibited during practice...”
“Even the best manikins don’t feel the same...”

“The delivery room nurse”
“The charge nurse”

“I don’t like the new ambu bags we have because it sounds you have aleak.
“The present equipment, terrible terrible.”

“The emergency button should beright next to the warmer

“There’s a lot of stuff we donot. It’s a lot more responsibility on us, just the paper work
alone, to get through it all.”

“I think our neon gets there really quick, I think they are outstanding at getting there
very fast...”

“I’ve never been, knock on wood, when no one shows up...”

“Knowing it’s an acceptable practice for the nursein the delivery room to initiate bag
and mask ...and thatno one is going to say, “why did you do that?””

“You walk in...and everyoneis in the way, but noteveryoneis doing something.”
“aneedy doctor asking you for things when you are trying to take care of a baby, while
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social setting

Social Professional Role Identity

as a barrier

(n=8)

Emotional and Behavior Anxety
Regulation/

Emotion (n = 7) encompasses a

complex reaction involving Fear

psychological elements by which
the person copes with a personally
significant event

Emotion as a barrier

(n=7)
Emotion as an enabler
(n=0)

Behavior Regulation

describes anything aimed at
changing behavior that is
measurable or objectively
observable

Behavior Regulation as a barrier (n
= 7)

Behavior Regulation as a enabler
(n=0)

Anxety affecting
actions

Social Influences/Beliefs about
consequences/Optimism/Goals/
Reinforcement

Social Influences include the
processes between individuals that
cause people to change adaptive
behaviors, thoughts or feelings
Social influences as a barrier
(n=4)

Peer pressure

Being watched by
the family

Social influences as a enabler Easier for the

you are resuscitating...”

EE)

“There is real anxiety about giving PPV for a lot of people...
“On the inside, your heart is pounding...”

“People are afraid todo it...”

“I think the biggest thing is your own stress anxiety and you tend to work faster than
youshould...”

“When you are in that situation, it’s hard to slow yourself down...”

“I start bagging; I don’tknow if it has been 10 seconds ora minute and a half...”

“There are some nurses who don’t put their call lights on for assistance, butI always
d07’
“The parents are watching me, everyoneis watching me...”

“I find thatif I'm the second person, it is not really my responsibility so I find that it’s
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(=2

Beliefs aboutconsequences is the
acceptance of the truth and validity
about behavior outcomes

Beliefs about Consequences as a
barrier

(n=4)

Beliefs about Consequences as a
enabler

(n=4)

Optimism is confidence that the
desired goals will be achieved
Optimism as a barrier

(n=0)

Optimism as a enabler

(n=4)

Goals are intended outcomes that
an individual would like to achieve
Goals as a barrier

(n=0)
Goals as an enabler
(n=4)

Reinforcement

Knowledge includes knowledge of
a particular condition, procedural
knowledge, or knowledge of a
specific task or environment
Knowledge as a barrier

(n=2)

Knowledge as an enabler
(n=12)

second person in the
delivery to remain
calm

Prevention of extra
charges to patient

Positive effects of
PPV

Troubleshooting

much easier to be calm and objective and do what I have to do...”
“...sometimes its easier if you are the helper that comes in, to focus on the baby...”

“A doctorsays they get changed $600...somebody told me not to call because of that
consideration whereas I never thought of it before...”

“I think being prepared is the best thing to prevent barriers...that’s one of my mindsets,
to check that ICC before I even think about pushing...”

“I turn the heater up onthe warmer, | turn on the O2, | turn everything on because you
never know...”

“If you are willing to do it(bag mask ventilation)...that’s our problem for a lot of
people...is thatinitial step to do it, they don’t want to go to that step...butif you do it
makes such a difference...”

“I reposition the baby, I reposition the mask, because I keep thinking until the baby
starts responding to me...”
“I justkeep doing things to try to fix it until the baby responds...”

“You have the changes thathappen mid cycle...sometimes they change their protocols
in how they do things on NICU butwe don’tknow it downstairs so even though we
prep our beds.. .they are redoing what we already did...”

“You just go through the motions and you just do it because that’s what you are trained
todo...”

79



Intentions are a conscious decision  Keeping the family “You need to be able to look at the mom and dad and say it’s okay and that this is going

to perform an action to actin a updated regarding on, I think that goes a long way when they are lying there...they justsee, “They just

certain way the baby’s status took my baby!””

Beliefs about capabilities “Even if I think I have a secondary apnea...or it | have a baby that has not come around
through stimulation there is no doubtin my mind that | bring that baby right over and
start PPV
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SUMMARY OF MANUSCRIPTS
Overview of Manuscripts’ Contribution to the question of Interprofessional
Teamwork and Performance in Delivery Room Neonatal Resuscitations

Manuscript one was a review of the existing literature to examine measurement
instruments appropriate for use in interprofessional neonatal resuscitation simulations.
While a plethora of research regarding interprofessional teamwork in resuscitation was
identified, most of the studies had an adult focus and were used primarily in medicine,
and not useful in interprofessional teams. In fact, a paucity of literature exists supporting
the use of simulation and the effects of such training on patient outcomes. Moreover,
most of the measurement instruments identified in the review had little supporting
psychometric data (Clary-Muronda & Pope, 2016). One instrument by Lockyer et al.
(2006) deemed appropriate for use in neonatal resuscitation simulations had extensive
psychometric testing in interprofessional groups. However, the instrument was developed
in 2006 and neonatal resuscitation guidelines have been updated twice since the
instrument was developed. The updating of the Lockyer et al. (2006) instrument is
beyond the scope of this research.

Manuscript two described a qualitative descriptive analysis using the TDF and
the McLeroy et al. (1988) version of the Social Ecological Model to examine the
facilitators of, and barriers to, effective delivery room neonatal resuscitations from the
perspectives of interprofessional neonatal resuscitation team members. The study results
unveiled team processes that facilitated teamwork, and some team and individual
behaviors that impeded team functioning. Data from the first qualitative study answered

the first overarching question: “What do interprofessional neonatal resuscitation team

88



members believe to be facilitators for, and barriers to, effective delivery room
resuscitations?” Several recurrent themes emerged from the data such as the need for
practice, the need for enough assistance in all deliveries, and the need to act quickly for
the best outcomes. Information from this study revealed several barriers and facilitators
for consideration in intervention design.

One approach that may support the implementation of best practices is frequent
simulation-based continuing education in interprofessional teams (Rubio-Gurung et al.,
2014). Other potential solutions include use of standardized pre-resuscitation checklists
and video debriefing of actual resuscitations (Brown et al., 2016; Pearlman et al., 2016;
Rubio-Gurung et al., 2014). This study also answered the second overarching question,
“What specific areas can be targeted for intervention to eliminate the barriers and
enhance the enablers of delivery room resuscitations?” One consistent theme emerged for
further exploration, bag-mask ventilation as an area for a targeted intervention
specifically for labor and delivery nurses.

The first qualitative study informed the next arm of the study, a qualitative
analysis of enablers for, and barriers to, effective bag-mask ventilation as experienced by
labor and delivery nurses, who are often first responders in neonatal resuscitations.

Using the 14 domains of the TDF, barriers and enablers of bag-mask ventilation were
systematically explored for areas for improvement. While a dearth of studies focus
specifically on the bag-mask skills of labor and delivery nurses, the literature supports
interventions that focus on assessing competency in bag-mask ventilation (Pearlman,
Zern, Blackson, Ciarlo, Mackley et al., 2016). Evidence from this research suggests there

is a need for frequent practice of skills in addition to standard NRP training. A
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combination of approaches to address the multiple factors in delivery room neonatal
resuscitations may promote the enablers and minimize the barriers for best practices.
Interventions such as individualized short, instructional videos in bag-mask ventilation
and self-directed low fidelity simulation sessions reinforce best practices. Assessment of
intervention impact in relation to neonatal outcomes is essential since improvement of
outcomes is the goal, requiring the development of measurement instruments to assess
learning and clinical outcomes.

Limitation of Dissertation Research

As with most qualitative research, findings of this research may not be
generalizable to all similar populations. However, the intent was to use a theory-informed
method to develop an intervention in the specific study setting that might be sustainable
and have a positive impact on clinician practices and patient outcomes. The rationale for
qualitative description provides an insight to participant perceptions that is difficult to
assess with quantitative and the more interpretive qualitative realms (Hsieh & Shannon,
2005).

While limitations of qualitative research are well documented in the literature,
inherent limitations are also present in quantitative research as it fails to address the
individual experiences of participants, and in effect, generalizes those experiences.
Qualitative research provides an additional dimension to data with a degree of depth that
is impossible to capture with strictly quantitative methods. Yet, this wealth of data is
underutilized in application to intervention implementation (Ludvigsen, Hall, Meyer,
Fegran, Aagaard, etal., 2015). Relatively new in qualitative research, qualitative research

synthesis (QRS) is similar in approach to quantitative meta-synthesis. A methodological
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secondary analysis of previous studies, QRS uses the findings from previous qualitative
studies to support themes, categories, hypotheses, or theories that extend beyond the
findings of the primary analysis. QRS is not without challenges; the process involves
delving into large amounts of data, requiring expert knowledge in both the qualitative and
guantitative realms of research. Despite these challenges, QRS can provide a means for
compilation of qualitative data in a manner that supports validity and enhances the
transferability to other populations. As the emerging body of qualitative evidence grows
in the area of enablers and barriers to neonatal resuscitation, QRS may be of use in
secondary analyses of the larger body of data for the purpose of transferability to other
populations. (Ludvigsen, Hall, Meyer, Fegran, Aagaard, et al., 2015).
Lessons Learned

This research was revised due to the difficulty obtaining an interprofessional
sample to participate in originally proposed neonatal resuscitation simulations. While
support was evident from the study setting stakeholders, organizing interprofessional
activities is a complex task due to participant scheduling issues, clinician availability, and
in-situ space availability. Interprofessional educational activities are relatively new in the
study setting, and have not been fully implemented, further complicating the initially
proposed simulation arm of the study. Furthermore, the lack of a current measureme nt
instrument to use for the study created an additional challenge. The focus of the study
was redirected to develop a comprehensive understanding of the contextual factors that
might impede the implementation of best practices. The TDF provides a systematic guide
for the development of a multipronged intervention that may have an optimal impact by

addressing existing enablers and barriers.
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Importance of theory, model or framework to guide overall findings

Health care researchers continuously strive to discover ways to improve clinical
practices by conducting research to discover the best evidence-based practices for
implementation. Various problems exist in clinical settings that may be specific to the
particular setting, and may complicate proposed practice changes, minimizing their
effectiveness (Grol & Grimshaw, 2003). Less than 10% of implementation researchers
use a theoretical rationale to guide interventions (Gagliardi et al., 2016; Grimshaw et al.,
2004). As aresult, evidence-based guidelines are inconsistently applied to practice
(Gagliardi etal., 2016). Recognizing the various challenges of clinical practice, this
research used a theoretical approach to assessing current practices and the barriers and
enablers of best practices in delivery room neonatal resuscitations. A comprehensive
understanding of the challenges can make it possible to create a favorable environment
for the implementation of best practices. Michie et al. (2005) propose using theory to
inform practice by using an integrative theoretical framework to address the contextual
factors that might impede best practices. The Theoretical Domains Framework has been
used successfully to unwveil barriers to best practices that have been overlooked (Kirk et
al., 2016).

Central to the study, the TDF provided a methodological transparent process that
was instrumental in guiding each part of this research. The challenges of bridging the
knowledge-practice gap in nursing and the other health professions are well documented
in the literature. The reliability and validity of the TDF are well documented, making the
TDF an ideal framework to guide similar interventions that require sustainable changes in

clnician behaviors (Cane, O’Connor, & Michie, 2012).
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Simulation-based neonatal resuscitation scenarios are central to the 7' Edition
Neonatal Resuscitation Program (AAP, AHA, 2015), However, emerging evidence
suggests that such complex scenarios may overwhelm participants, impeding learning
(Meguerdichian, Walker, & Bajaj, 2016). Meguerdichian, Walker, and Bajal (2016)
suggest simplifying simulation-based learning by identifying knowledge gaps by a needs
assessment to provide an opportunity for learner-paced practice of skills. The TDF
provides a validated, systematic means to assess the specific learning needs of the
population of the study.

To address some of the contextual issues involving the larger interprofesssional
team, high fidelity simulation-based learning, videotaping of actual resuscitations for
debriefing, and standardized pre-delivery checklists may remove some of the barriers
identified by participants (Brown et al., 2016; Pearlman et al., 2016; Shivananda et al.,
2016). Yamada et al. (2016) suggests using a toolkit combining multiple strategies
delivered in combination to strengthen implementation of best practices. The Yamada et
al. (2016) approach aligns well with the TDF as it integrates several strategies to address
existing barriers and enablers to implementing best practices.

An ideal approach that may address the learning needs identified in the second
study is smaller, learner paced, training specific to the area of bag-mask ventilation for
labor and delivery nurses. Shifting the approach to identifying specific learner knowledge
deficits can optimize learning, enhancing long-term memory (Meguerdichian et al.,
2016). Improving this basic skill can contribute to improvements in team functioning in
the larger, team-based simulation, and in execution of bag-mask ventilation in real-time

actual resuscitations. Lastly, evaluation of outcomes, a component missing from most
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simulation-based studies in neonatal resuscitation, is an important component to be
integrated with interventions, since improved neonatal outcomes is the overall goal.
Research Trajectory

This research identified several areas that warrant further investigation: (a) the
development of a new or the updating of an existing measurement instrument using
current neonatal resuscitation guidelines to use for continuing education in simulation-
based training for interprofessional teams in neonatal resuscitation, (b) the development
of targeted bag-mask ventilation practice sessions for labor room nurses as a refresher
between NRP courses to improve this crucial skill, and (c) use of a theory-based
framework to provide the foundation for interventions in neonatal resuscitation aimed at
improving clinician practices.
Contribution of Researchto Science and Nursing

This research used the TDF as a guiding framework to understand the existing
contextual barriers that prevent adherence to clinical practice guidelines in delivery room
neonatal resuscitations. As a result, this is the only research identified by this investigator
that addresses bag-mask skills, one of the most crucial skills, specifically for labor and
delivery nurses, a population who must draw upon those skills in a stressful environment.
Additional research is necessary to develop and refine this specific skill set for labor and
delivery nurses and to improve the team behaviors of the larger interprofessional team so
that teams can function with improved efficiency. Use of video to record actual neonatal
resuscitations for audit and teaching purposes is an emerging strategy to create an

objective assessment of interventions and outcomes (Schilleman et al., 2014; Shivananda
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et al, 2017). Video data of actual and simulated resuscitations may provide instrumental

data to measure the effect of learning on patient outcomes.
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Performance in Neonatal Resuscitation: An Exploratory
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Study Information Sheet: Part 1: Interview

PURFPOSE OF THE RESEARCH

“ou are being asked to volunteer for a research study. Research studies are voluntary and include
only people who choose to take part. Please read this form carefully and take your time making
your decision. As your study staff discusses this form with you, please ask him/her to explain
any words or information that you do not clearly understand. The purpose of this research study
is to identify the facilitators and barriers to interprofessional collaboration in neonatal
resuscitation teams in the delivery room and to compare self-ratings of team performance in
neonatal resuscitations o observer ratings of team performance to determine areas for
improvement. You are being asked 1o join the study because you are an interprofessional team
member and your perspective of interprofessional teamwork and performance in neonatal
resuscitation is important if substantial improvemenis in team processes are to be made. This
study has 2 parts, one consisting of a 30-45 minute interview, and one consisting of observation
of your NRP simulation. You may participate in one or both parts of the study. This sheet
explains the interview part of the study. This study invelves research consisting of an interview
either in person or by phone and the observation of simulation and debriefing sessions. You will
also be asked to fill out a brief demographic questionnaire where vou will be asked information
about your background. The study is a dissertation study requirement for the researcher. The
investigator in charge of this study is Valerie Clary Muronda, MSN, a labor and delivery nurse at
Virtua Voorhees. The study is being done at Virtua Health, at the Voorhees Campus. Up to 25
people will take part study-wide.

PROCEDURES

* You will have an in-depth interview with the researcher. In the interview, you will be
asked questions about your perceptions of team performance and potential areas for
improvement in neonatal resuscitations in the delivery room. This interview will be audio
recorded, then transcribed and given a code so that your interview responses will be
unable 1o be identified. You will also be asked to fill out a a questionnaire with briel
background questions such as profession, years experience, etc,

DURATION:
The interview will take approximately 30 minutes to 45 minutes and will be conducted in person
or by phone. The maximum time commitment for this portion of the study is 1 hour,
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RISKS/DISCOMFORTS:

Thete is a risk of a less of confidentiality of your personal information as a result of participation
in this study. However, the researcher will maintain confidentiality by removing identifying
information from study data and assigning numeric codes to prevent loss of confidentiality.
Furthermore, the research data will only be accessible to the study researcher and her supervisor
and will only be used for research purposes. You can discontinue participation in this study at
any point, however, data collected until that point will be retained for analysis for the study.
BENEFITS: There is no direct benefit to you for participating in this study. However, it is
expected that the findings may provide useful information to guide educational activities geared
at improving team processes and interprofessional collaboration, particularly during delivery
room resuscitations occurring in the study setting.

COSTS:
There is no associated charge for participation in this study.
PAYMENT TO PARTICIPANTS:

Those who choose to participate in the study will receive a 5 gift card for each part of the study
as a token of appreciation,

EMPLOYEE PARTICIPATION: This study is strictly voluntary, Participation in this study
is not a requirement of employment. Your participation in this study is not mandatory,

Your participation or discontinuance will not constitute an element of your job performance or
evaluation nor will it be a part of your personnel record at this institution. For further
questions please contact Valerie Clary Muronda at clarymur@musc.edu; or by cell at 609-636-
3712, If you have any concerns about vour rights please contact the Virlua IRB at (856) 761-
31844,
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\Vlrtua

TITLE OF RESEARCH: Using Simulation to Assess Interprofessional Teamwork and
Performance in Neonatal Resuscitation: An Exploratory
Mixed Methods Study

Study Information Sheet: Part 2: Simulation

FURFOSE OF THE RESEARCH

You are being asked to volunteer for a research study. Research studies are voluntary and include
only people who choose to take part. Please read this form carefully and take your time making your
decision. As your study staff discusses this form with you, please ask him/her to explain any words or
information that you do not clearly understand. The purpose of this research study is to identify the
facilitators and barriers to interprofessional collaboration in neonatal resuscitation teams in the delivery
room and to compare self-ratings of team performance in neonatal resuscitations to observer ratings of
team performance to determine areas for improvement. You are being asked to join the study because you
are an interprofessional team member and your perspective of interprofessional teamwork and
performance in neonatal resuscitation is important if substantial improvements in team processes are o be
rnade. This study has 2 parts, one part consisting of a 30-435 minute interview, and one part consisting of
pbservation of vour NRP simulation. You may participate in one or both parts of the stedy. This
information sheet describes the second part of the study, the observation of simulation and debriefing
sessions. You will also be asked to complete a brief demographic questionnaire where you will be asked
some information about your background. The study is a dissertation study requirement for the
researcher. The investigator in charge of this study is Valerie Clary Muronda, MSN, a labor and delivery
nurse at Virtua Voorhees. The study is being done at Virtua Health, at the Voorhees Campus, Up to 25
people will take part study-wide. You will also be asked to fill out a questionnaire.

¢ You will be asked to complete 2 demographic questionnaire that asks a few brief questions about
your job responsibilities, experience level, and background.

*  You will participate in simulations of neonatal meck codes that are part of your standard NRP
training. These mock codes are routine scenarios used for NRP training purposes and will not be
controlled or manipulated by the researcher. The simulations will be subject to real-time
observation by the researcher and two objective raters for study purposes. Raters will rate team
member performance using an updated neonatal resuscitation skills checklist for comparison to
your ratings of skill performance. Mo names or identifiers will be attached to any checklist.
Additionally, the recorded debriefing session will be observed by the researcher for study
purposes to identify information that may provide additional insight regarding participant
perspectives and team processes. You will also be asked to fill out a a guestionnaire with
brief background questions such as profession, years experience, etc.

s Lastly, you will be asked to complete a questionnaire about your perceived performance in
neonztal resuscitation during your NRP simulation.

DURATION:

Participation in this portion of the study will take approximately 2 hours, but no lenger than 4 hours,
approximately 15-20 minutes longer than participation in MRP training. The data collection for this
portion of the study will occur with previously scheduled NRP activities. Completion of the surveys
will take approsimately 10-15 minutes,
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RISKS/IMSCOMFORTS:

There is a risk of a loss of confidentiality of your personal information as a result of participation in this
study. However, the researcher will maintain confidentiality by removing identifying information from
study data and assigning numeric codes to prevent loss of confidentiality. Furthermore, the rescarch data
will anly be accessible to the study researcher and her supervisor and will only be used

for research purposes. You can discontinue participation in this study at any point, however, data
collected until that point will be retained for analysis for the study.

BENEFITS: There is no direct benefit to you for participating in this study. However, it is expected that
the findings may provide useful information to guide educational activities geared at improving team
processes and interprofessional collaboration, particularly during delivery room resuscitations occurring
in the study setting,

COSTS:

There is no associated charge for participation in this study.

PAYMENT TO PARTICIPANTS:
Those who choose to participate in the study will receive a 3 gift card for each part of the study
as a token of appreciation.

EMPLOYEE PARTICIPATION: This study is strictly voluntary. Participation in this study
is not a requirement of employment. Your participation in this study is not mandatory,

Your participation or discontinuance will not constitute an element of your job performance or
evaluation nor will it be a part of your personnel record at this institution. For further
questions please contact Valerie Clary Muronda at clarymur@musc.edu; or by cell at 609-636-
3712 If you have any concerns about your rights please contact the Virtua IRB at (836) 761.
3Ba4,
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TITLE OF RESEARCH: Using Simulation to Assess Interprofessional Teamwork and
Performance in Neonatal Resuscitation: Bag and Mask Ventilation of the Neonate
in Labor and Delivery: The Perspective of the Labor and Delivery Nurse.

Stody Information Sheet: Part 2: Part 11 Focus Group Interviews

PURPOSE OF THE RESEARCH

You are being asked 1o volunteer for a research study. Research studies are voluntary and include
only people who choose to take part. Please read this form carefully and take your time making
your decision. As your study staff discusses this form with you, please ask him/her to explain
any words or information that you do not clearly wnderstand., The purpose of this research study
is to identify the facilitators and barriers to to effective bag and mask ventilation of the neonate
in the delivery room. You are being asked to join the study because you are a labor and delivery
nurse who responds to delivery room neonatal resuscitation. As a labor and delivery nurse, vour
perspective 15 an important aspect of addressing the existing barriers to effective bag-mask
ventilation and developing a plan to address the barriers and facilitate improvement of this
crucial skill. This study has 2 parts, one consisting of a 30-45 minute one-on-one interview, and
one consisting of focus group interviews. This information sheet describes the second part of the
study vou are being asked to participate in, the focus group interviews. Focus groups will be
comprised of labor and delivery nurses who will be interviewed as a group and asked to identify
enablers and barriers to effective ventilation of the neonatal in labor and delivery. This sheet
explains the focus group interview part of the study. This portion of the study involves group
interviews of 6-8 labor and delivery nurses per group. Participants will be asked questions about
unexpected delivery room resuscitations in which labor and delivery nurses are first responders.
The information will be used to guide an intervention aimed at improving the essential skill of
bag-mask ventilation for labor and delivery nurses. The study is a dissertation study requirement
for the researcher, The investigator in charge of this study is Valerie Clary Muronda, MSN, a
labor and delivery nurse at Virtua Voorhees, The study is being done at Virtua Health, at the
Voorhees Campus. Up to 24 people will take part study-wide,

PROCEDURES

You will participate in a focus group interview with the researcher. The interviews will last
approximately 60-%0 minutes. In the interview, you will be asked questions about your
perceptions of bag-mask ventilation and potential areas for improvement in the specific skill of
bag mask ventilation for labor and delivery nurses. The interview will be audio recorded, then
transcribed and given a code so that your interview responses will be unable to be identified.

E Imusc
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DURATION

The interview will take approximately 60 minutes to 90 minutes and will be conducted in person
in & group of 6-8 labor and delivery nurses. The maximum time commitment for this portion of
the study is 60 to 90 minutes.

RISKS/DISCOMFORTS

There is a risk of a loss of confidentiality of your personal information as a result of participation
in this study. However, the researcher will maintain confidentiality by removing identifying
information from study data and assigning numeric codes to prevent loss of confidentiality.
Furthermore, the research data will only be accessible to the study researcher and her supervisor
and will enly be used for research purposes. You can discontinue participation in this study at
any point, however, dala collected until that point will be retained for analysis for the smudy.

BENEFITS

There is no direct benefit to you for participating in this study. However, it is expected that the
findings may provide useful information to guide educational activities geared at improving bag
mask ventilation skills for the delivery room nurse, particularly during delivery room necnatal
resuscilations resuscitations occurring in the study setting.

COSTS
There is no associated charge for participation in this study,

PAYMENT TO PARTICIPANTS

Those who choose to participate in the study will receive a $50 gift card for participation in the
focus group as a token of appreciation.

EMPLOYEE PARTICIPATION

This study is strictly voluntary. Participation in this study is nol a requirement of employment.
Your participation in this study is not mandatory. Your participation or discontinuance will not
constitute an element of your job performance or evaluation nor will it be a part of your
personnel record at this institution.

For further questions please contact Valerie Clary Muronda at clarymur{@musc.edu; or by cell
at 609-636-3712. If you have any concerns about your rights please contact the Virtua IRB at
(B56) 761-3844,
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Medical University of South Carolina August 24, 2016
IRB Board

19 Hagood Avenie

Swuite 601

MSC 857

Charlesion, SC 28425

To The MUSC IRB:

| am writing to express my suppaort of the research study entiled “Using Simulation fo Assess Interprofessional
Teamwork and Performance in Neonatal Resuscitation: An Exploratory Mixed Methods Study” submitted by Valerie
Clary Muronda. Valerie cumently works as a siaff nurse on the labor and defivery unit at Viriua in Voorhees New
Jersay. | have been working collaboratively with Valerie and the Virtua IRB board as this study propesal has been
created and revised to address the concems that the Virua IRE board and | have expressed. The ariginal protocol
was approved by the Vidua IRE February 12, 2016, and an amendment to the original protocal was approved July
15, 2016.

;”“E“”)' - M/

Amy Glasofer DNP

Director for Nursing Research
Virtua Health

Center For Leaming
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General Institutional Review Board
1200 Howard Boulevard, Suite 100

A
Mt. Laurel, NJ 08054
Wirtua Prov. ) T334

Fax: (856) 761-3834

July 13, 2016

Walerie Clary Muronda, MSN-Ed
408 Tanforan Drive
Cherry Hill, NJ 08002

Re: IRB G16003, Using Simulation to Assess Interprofessional Teamwork and Performance in Neonatal
Resuscitation: An Exploratory Mied Methods Study

Dear \Val,

The Virtua General Institulional Review Board (IRB) has reviewed and approved, through an expedited process, the
amendment which relocates the study related simulations from the simulation |ab to the labor and delivery unit
Approval for this study expires on February 11, 2017, If you need to confinue your research beyond that time, a letter
must be sent o the Chairperson of the |RB indicating your infent to confinue research. At that ime, an interim report
discussing your progress is required.

f you have any questions, please feel free o contact me at (856) 761-3844.

Sincarely,
O\._.-'h..\_l»..l\ C,\ LD_iu—i ~

Amy Glasofer, DrNP, RN, NE-BC
IRB Administrator
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Appendix E

IRB Approval Interview Guides

Interview Guide

Can you describe your role in neonatal resuscitations in the delivery room?
What can vou tell me about what happens in the delivery room when a baby
cannot breathe”

Can you describe a memorable NR in the delivery room that you were
involved with? Walk me through what happened...

If you had to come up with an improvement plan for NRs in the delivery room,

how would you make the process better?

Secondary prompis fo elicit narrative:

Tell me more about that,

Can you tell me how that happened?
Yes...

Llmmbmm...

Cror om...

Oh my...

Interesting,

Can you deseribe what you mean by that?
Really?

How do/did you feed abour that?

In your experience, does it offen happen like that? (for generalizations)

Other prompts such as echo wording, following up on overly broad
generalizations by sugpestion exceptions, playing devils advocate to present a counter
position and clarifying confusing or contradictory statements may be used,

E'JMUSC
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Focus Group Interview Guide
1. Who are the first responders when you have to provide bag-mask ventilation for a neonata?
2. How often would you say you have fo provide bag-mask venfilation for a neonate?
3. Can you describe the process and whal lypically happens?
4. What do you perceive as barriers lo providing effective bag-mask ventifation for a neonate?
(Any environmental factors?)
5 Whal do you perceive as enablers lo providing effective bag-mask ventilation for & neonate?
. If you had to improve your resuscitation skills, what area would you ke to work on?

The infenviewer will use prompling word and phrases such ag "Go on,” “Tell me more, " "What did
you mean by thal,” “Interesting, " and "How did you feal about that?"

@MUSC
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Medical University of South Carolina
Protocol

Pl Name: Valerie Clary Muronda, MSN-Ed

Study Title: Simulation to Assess Interprofessional Teamwork and Performance in Neonatal
Resuscitation: An Exploratory Mixed Methods Study

Once protocol is complate, save it as 8 Word documenl. Go back fo the IRB application and upload the profocol.

TABLE OF CONTENTS ~ Prepare a table of contants based on the following outiing, inciuding page numbers,
and insert here.

Specific Alms..

Background and Slgnll'canca
Preliminary Studies..

Ressarch Design and Methods. ..
Protection of Human Subjects. .
1. Risks to the subjects

a) Human Subject Involvement and Characteristics. ... o158

mooome
ohin s R

Targeted Planned Enroliment Table... ... -
b) Source of materials. .. .18
c) Potential risks... .....18
2. Adeguacy anmtectlnn agalmit n-sk S UURPURR I -

a) Recruitment and informed consent... PO UP R PRTPRPRRPY . |

b} Protection against risks. .. NP ||

3. Potential banefits of the pmpnsed research tu tha suhjﬂcts am:l ulhers..... e .9

4. Importance of the knowledge to be gained... et e 18

5, Subject safety ad minimizing risks [Data and saratgr rrmnltmng plan} PP

F. References/literature citations. .. e DU TR~ |

G, Consultants.. e L2a

H. Facilities .. . 25

I. Irwestlgatar Ein:u:hure .25

J. Appendix.... .28

A, SPECIFIC AIMS
List the broad, long-term ohjectives and the goal of the specific research proposed, &.g., lo lest a stated

hypothesis, creale a novel destgn, solve a specific problem, challenge an existing paradigm or clinical praclice,
address a crilical barrier to progress in the field, or develop new fechnology.

MNeed: Childbirth seems a miraculous event o expectant parents who welcome the newest addition to their
family. Although most neonates make the transition to the extra-uterine environment without much intervantion, a
small number of neonates will require assistance with breathing at birth, Even the slightest arrer in resuscitative
efforts can resull in permanent injury or death. To address the needs of this uniguely vulnerable population, a
readily available interprofessional {IP) team with well-coordinated skills is necassary at all imes. Until recently,
neonatal resuscitation {NR) instruction focused on task completion, usually in educational forums within the
individual professions. However, in the delivery room, respiratory therapists, necnatal nurses, labor nurses,
neonatologists, and nurse practiioners, with a diverse range of skills and expertise, comprise the typical NR
team. Research studies addressing teamwork and collaboration are well documented in the erature in multiple
patient situations across the lifespan, however few studies address the challenges of team diversity that are
unique to delivery room NR teams and the mulliple barriers to their effective functioning. Furthermare, few
measurement instruments exist that adequately measure P team functioning in NR. The goal of this mixed
methods study with an exploratory sequential approach is to explore IP team funcliening in simulations routinely
usad for educational and training purposes to update skills invalved in NR to identify areas for impravemant
Results will generate hypotheses and areas for intervention for better IF team coordination, beyond neongtal
tasks, while updating a well-validated instrument that assesses NR performance. This mixed methods study will
explore perceptions of facilitators and barriers to NR as experienced by individual IP team members (qualitative
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data from a pricr study) , and compare their self-ratings of a NR simulation with extarnal rater abservations of
simulated MR performances. Findings will alse provide a preliminary foundation for future validity and reliability
testing of the updated NR instrument.

Specific Aims:

Alm 1. Assess and compare individual post hoo self-ratings of perceived team performance with external
observer guantitative assessmants of team performance during NR simulations to determine varistions pertaining
io patient safely using an updated version of a previously validated measurement inatrument for NR.

Aim 2. Use a matrix to identify and organize themes across qualitative data from a previous study and
quaniitative data from this study to integrate findings to determine areas for improvements in team processes for
future intervention.

Aim 3. Update and perform preliminary testing of an gstablished, validated MR instrument during NR simulations
to incorporate recent Neonatal Resuscitation Program (NRP) of the American Acaderny of Pediatrics guldeline
changss and the perspectives of IP NR team members for continuing validation.

B, BACKGROUND AND SIGNIFICANCE

Briefly sketch the background leading to the present application, critically evaluate existing knowledge, and
specifically identify the gaps that the project is intended fo fill. State concisely the impartance and heaith
relevance of the research describad in this protocol by relating the specific aims to the broad, long-term
objectives. If the aims of the study are achieved, stale how sclentific knowledge or clinical practice will ba
advanced.

A Joint Commission review of root cause analyses of sentinel events related to perinatal death or permanent
disability invalving NR found that 72% of these evenlts acknowledged communication breakdown, and 55% cited
organizational culture barriers to teamwork and communicatian {Jeint Commission, 2004). Increasingly,
ressarchers propose simulation training to improve NR (Halamek, 2013); yet, the role of such simulation training
in imgroving teamwork in subsequent clinical practice for effects on clinical outcomes requires further study,
according to systematic reviews (Finan et al., 2012; Rakshasbhuvankar and Patole, 2014). Although evidence
supports an environment conducive to a culture of teamwork and collaboration, barners exist to optimal team
funclioning, especially in situations where team members are diverse in knowledge and skill sets Raab et al.
{2013} reported on an obsarvational three-hospital case study to improve patient safety and IP callaborative
effarts among obstetrics, high-risk obstetrics, and neonatal providers that gxcluded NR with provider self-reported
outcomes. This lower level evidence identified a need for objective measures that relates IP collaborative efforis
Io better teamwark, better clinical performance, and improved patient cutcomes. The Meonatal Resuscitation
Program (MRP) certification procass for those responding to NR emergencies has been instrumental in improving
neanatzl outcomes (Berger, 2012). The NRP is jointly sponsored with the American Heart Association (AHA) and
the American Academy of Pediatrics (AAP) to teach evidence-based NR to multidisciplinary hespital staff.
Introduced in 1887, the NRP 6" Edition, updated in 2011, and mors recertly in May 2018, uses simulation
methedology and advocstes leadership, communication and teamwork skillz. However, studies have shown that
individuals taking the required formal MR course experience skill decay ir only three to six months, while
participants are reguired to renew thesa certifications every two years (Surcouf et al,, 2013). While IP educatianal
programs are challenging due to diverse educational backgrounds and learning needs, it is nacessary (o improve
collabarative efforts for better sutcomes, especially in the context of NR, which typically occurs in teams
Research addressing teamwork and collaborative efforts are documented in the literature in general practica,
operating rooms (Mguyen et al., 2015), labor and delivery {Dadiz et al., 2013}, and overall (Rigall & Smith, 2015).
Few studies of MR address the challenges of IP team diversity, the complexities of organizational culture, barriers
to IP collaboration, and the multiple levels of support necessary 1o sustain changes

While some studies use measurement of self-assassment of performance, these measures are often
inaccurate, necessitating external assessment of team functioning and performance, as shown in a randomized
contral trial of 2 simulated hospital emergency (Siassakos, etal, 2011). Few studies compare the observations of
individual team behavior and seff-perceived individual performance jointly. Results of a pretestipostiest
interventional study in which 216 physicians and nurses were trainad in post neon atal resuscitation stabilization
skills suggested a need for well-developed evaluation INSITUMENts 10 855eS |2aMer outcomes {Singhal, Luckyer,
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Fidler, Aziz, McMillan, Qui, Ma, Du & Lee, 2012). Currently, according to Nalini Singhal, MD, a content expert in
MR, no existing instrument adequately addresses imporiant aspects of team functioning such as timeliness,
sequence, and organization, although these aspects are directly related to neonatal outcomes (M. Singhal,
personal communication, February 19, 2015). As aptly stated by Jahn J. Schaefer [Il, MD, professor of
anesthesiology at the Medical University of South Caraling (MUSC), pionaer in simulation development, and
content expert in simulation-based education and research, existing measures fail to address the fiuidity of team
dynamics in resuscitations that has a direct effect on patient outcomes (J. Schaefer, personal communication,
July 21, 2014; MUSC, n.d.). Studies that compare individual self-ratings of skills with cbservations of performance
can provide useful infarmation to guide simulation-based, evidence-based continuing education programs
(Jukkala & Henly, 2009). Both, the improvemeant of team behaviors and better execution of skills work jointly to
enhance care delivery, thereby improving patient outcomes, according o a prospective observational simulation-
base study by Dadiz et al. (2013). According to a randomized contral trial of 34 interns testing the 2-hour NRP,
video recarded observations of NR events raise questions about the rale of teamwark behaviors and errors and
how to bast deliver training to improve collaboration and patient safety (Thomas et al., 2010}, Literature review of
patient safety and dynamic events, such as MR, identifies the need for more research focusing on healthcare
provider perceptions of team performance and their attitudes toward team behaviors associated with patient
safety (Manser, 2009), A preliminary study of NR in a simulation setting suggested improvements in some
teamwork behaviors (Sawyer et al., 2013), but did not account for provider perceptions of team performance.
Hence, there remains a need to investigate how simulation training in NR changes perceptions and behaviors
associated with patient safety. A prospective pra-test/post-test study by Sawyer et al. (2013) examined tearmwork
during NR after tearmwork training using the TeamSTEPPS course cumiculum. TeamSTEPPS (Team Sirategies
and Tocls to Enhance Performance and Patient Safety) is a program designed by the AHRQ and the Department
of Defense o improve collaboration in health care teams (AHRQ, 2008). However, performance was not
measured. More research examining both perceived teamwork and recorded and measured skill performance is
necessary to improve IP continuing education programs with a team focus. Yuan et al. {2012) conducted a meta-
anakysis of evidence on improving skills and knowledge using high fidelity simulation in English and Chinese,
Twenty-zix studies, 16 RCTs, one non-RCT and nine quasi-experimantal studies were reviewed, Most of the
evidence was found to be of poor quality due to small sample size and insufficient power to detect effect, lack of
description of randomization procedures, and lack of attention to validity and reliability of the instruments used in
the studies (Yuan et al., 2012). Only one of the studies reviewed by Yuan et al. (2012), had a neonatal focus, and
this study had a sample size of 45 and the results were not statistically significant. Clearly, a need exists for well-
designad studies that have an P team focus, measures with well-established psychometric properties, and are
translatable to clinical practica. The following research question guides this study: In IP NR teams,_how can
variations related to patient safety be identified in a comparison of qualitative individual perceptions of current [P
team practices (from a prior study) to quantitative salf-ratings of team parformance and external obsarver ratings
of team performance during MR simulations and be integrated in the update of a previously validated
measurement instrument for performance in MR simulations?

This propased study addresses the need to explore the facilitators for, and barriers to, effective NR, and a
need to establish appropriate, current, measures to assess team funchoning in IF NR teams to develop a
scientifically - driven intervention to improve patient outcomes. Application of a mixed methods research approach
allows the researcher in the proposed study to identify the facilitators for and barriers to collaborative efforts from
the standpaints of individual |P team members from diverse parspectives in contrast to the identification of gaps
between self-perceived performance and actual performance for quantitative analysis in a safe simulation
anvironment. Integration of gualitative methods (from a prior study) allows for an expansive view of the challenges
presant in IP collaboration that may remain undiscovered in a strictly quantitative approach as Creswell and Plano
Clark describe (2011)

Simulation

Whila simulation-based education is rapidly becoming a standard in healthcare professional education, thare is a
lack of lterature discussing the best approaches to improve patient outcomes (Knight et al., 2014). A review of the
litaratura by Schaafar et al. (2011) suggested that many of the simulation-baged studies reviewed lacked rigor
due to inappropriate research design and methodology, lack of attention 1o validity and reliability, and lack of
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transiational generalizability. A narrative review sorting types of simulation education also suggests that the use
of simulation for mandatory training of IP teams may improve necnatal outcomes; howeaver studies have shown
mixed results in the rensference of skills to the clinical area (Griswold et al, 2012), For example, a study by
Finan et al. (2012) in which pediatric residents complated a two-hour training session did not reveal significant
improvements in clinical performance. Alternatively, emerging evidence from a review suggests the use of
simulation as a frequent refresher for skill practice for educational teams may improve operational team
functioning and skill performance, though desired cutcomes of safer patient care and batter cutcomes will require
more rigorous studies (Grisweld et al., 2012). A single-group pre and post-intervention study was cond ucled by
Meier et al. {2012} to determine the effectiveness of a TeamSTEPPS-based curriculum on medical student team
skills, though not in an |P setting, results of the study showed improved sell-avaluation and team skills post-
intervention. Conflicting findings such as the Meier et al. study (2012} and the Finan et al. study (2012) suggest a
need for further resaarch exploring simulation-based education on IP education, particularly in MR, an area that
has been underexplored.

Simulati nd Teanwork in MR

Given the prominence of simulation in the continuing education of icensed clinicians, additional research
needs to explore the effactiveness of IP collaborative necnatal resuscitative efforts using simulation. in a study by
van de Ven et al. {2010) involving an IP training program for obstetrical emergencies, the investigators noted the
lack of lilerature supporting simulation as an educational method for these situations. Many studies claiming a
team focus to NR have only & physician focus, A quasi-experimental study conducted by Cardero et al. (2013)
emphasized team approaches to NR. However, study participants were all pediatric residents. In clinical practice
at the bedside, NR rarely consists of only physicians, necessitating a broader team focus to NR, one that takes
inte consideration the diversity of the IP team (Cordero et al, 2013). Implementation of similar simulation-based
aetivities with IP team members would add the challenge of working with diverse teams, as they exist in clinical
practice, strengthening this educational approach.

C. PRELIMINARY STUDIES

Provide an account of the principal investigator's preliminary studies pertinent to this prolocol andfor any other
information that will help to eslablish the experience and compelence of the investigator to purste the proposed
project.

An integrative review conducted by this auther provided information about measurement instruments for
assessing teamwork and collaboration in delivery room necnatal resuscitations, This review found that few
studies with well-documented psychometrics assess IP collaboration and teamwork in neonatal teams with
diverse skills. Mareover, many of the existing studies have been done within the discipline of medicine, although
maost neonatal resuscitations ocour in |P teams, often without a physician team member or with physicians of
differing specialties. Even fewer of the studies reviewed considered the multiple level factors nfluencing neonatal
resuscitative efforts in the delivery seting. Consultation with members of the team that developed one of the few
instruments found with supporting psychometric data led to a collaborative effort to update the 2008 instrument to
include the most recent NRP guidelines in the instrument.

D. RESEARCH DESIGN AND METHODS (including data analysis)

Describe the research design and the procedures fo be used to accomplish the specific aims of the project
Explain sequentially the study procedure, including all the visits, contacts, and interactions if the study will be
designed in phases and each phase will require separate IRB approval, plaase specifically indicate this in the
description. Include how the date will be collected, analyzed, and interpralad and specify what statistical methods
will be usad, Discuss the particulars of the research instruments, questionnaires and other evalualion instruments
in detail. For weli-known, established valid and reliable fest instruments the delail here can be brief. If interviews
or groups sellings are to be sudio taped or video faped describe in delall the conditions under which it will take
place. Describe any new methodology and its advantage over exisling methodologies. Discuss he potential
difficulfies and limitations of the proposed procedures and sffernative approaches fo achieve the aims. As part of
this section, provide a tentative sequence or imetable for the project. Point out any procedures, siluaiions, ur
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malerials that may be hazardous to personnel and the precautions fo be exercised.

This study is made possible because the health systemn, Virtua Health System, has granted permission for the use
of the Virua Voorhees site for this study. The simulations will eceur in situ, in a labor and delivery suite for a
realistic assessment of the facilitators and barriers of team functioning in delivery room resuscitations The
neanatal resuscitation simulations are for research purposes only and are not related to training. Participation is
voluntary and consenting interprofessional team members will comprise the necnatal resuscitation teams. Eligible
study candidates will be approached in persen and given an information sheet about the study. The infarmation
sheets will state the purpose of the study, ressarch-related tasks and procedures, reinforce that participation s
voluntary with the ability to withdraw from the study at any time without loss of benefits or penalty and pravide PI
contact information. The Pl will obtain verbal consent from study participetions and assign a code to individual
participants for de-identification purposes.,  Participants may give verbal consent to participate in neanatal
resuscitation simulation in the delivery room. Neonatal resuscitation simulation will occur at scheduled times. The
PI will work with the laber and delivery management team and the necnatal intensive care unit management team
to determine approprizte times toa run the simulations.

This mixed metheds study is non-experimental observational research with an explaratory sequential approach.
An exploratory sequential approach is often employed in instrument refinement and is useful in providing vital
information that can be incorporated in later revision of an instrument. Particularly useful in research that seeks to
hear the voices of the participants, a mixed methods study design is a suitable chosce to answer the research
questions in this study, because of the combinaticn of qualitative data (from a prier study) and quantitative data
{Craswell & Plano Clark, 2011). The study compares qualitative data from a previous study with quantitative
measures of skills and team processes to determine areas for improvement in interprofessional necnatal
resuscitations.

Upon IRE review and approval, Neonatal resuscitation simulations will occur in the labor and defivery unit for
valunteer interprofessional participation for research purposes. A standardized neonatal resuscitation simulation
scenario will be used for consistency, and simulations will be video recorded for fater analysis by 2 observers.
CQuantitative data collection will sccur via participant past hoc ratings and external chserver ratings of teamwork
during a simulation of & NR using an updated version of the Performance Checklist to Assess Neonatal
Resuscitation Megacode Skills (PCANRMS) (Laockyer et al., 2006). After the completion of aims 1, and 2, the data
will be integrated. After reducing both quantitative and previcusly collected qualitative data in a matrix, the data
will be examined far relationships and identifiable themes with the assistance of Nvive 10 software. Although the
ariginal instrurment has wall-established reliability and validity, updates are necessary to reflect important changes
to the NRP guidalines. The updated instrument incorporates these changes with the addition of 7 new items with
no changes to the 3-paint scale and original content. The updates of this instrument will include the NRP guideline
changes with the updated instrument undergoing reliability testing in addition o face and content validity testing
with a consensus of a 12-person IP expert panel. For the proposed study, the updated varsion will be used for
the purpose of preliminary testing since it most appropriately addresses the current standard of care in NR.

Alm #1 (Quantitative): Assess and compare individual post hoc self-ratings of perceived team
performance with external ohserver quantitative assessments of team performance during NR
simulations to determine variations pertaining to patient safety using an updated version of a previously
validated measurement instrument for NR. Significance. Many studies have examined perceptions of
teamwork, however there is a dearth of studies examining both perceptions of teamwork and performance in
diverse IP teams. An observational study of 22 IP providers by Robertson et al. (2002) eveluated crisis team
training for obstetrical emergencies and found that individual perceptions and attitudes of team performance
improved after a 4-hour training session, yet the perceptions of improvements were not compared to actual
performance. More research examining interpersonal dynamics ameng team meambers is necessary to develop
continuing educational programs that improve IP collaborative efforts while eliminating barriers to team
functioning (Beebe et al., 2012). The objective of this aim is to determine if there is a variation between
perceptions of team performance and observations of team performance, two measures that have been examined
intarchangeably in simulation-based studies. The research null hypothesis for testing is: There are no differences
belween sall-evaluation and externsl observer rafings. To attain the objective of this atm the researcher will use a
Bland - Altman Analysis to compare both quanfitative assessments, the rater assessments, and the self-appraisal
assossments to determine if the methods are comparabla to tha axtent that the maetheds might be used
interchangeably (Bland & Altman, 1983). The ralionale of this objective is that concurrent examination of both
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measures can provide useful information about how interchangeable each measures is, and to what extent the
measures differ.

Data Collection. For aim 2, Mecnatal resuscitation simulations will ocour “in situ” with consenting
interprofessional team members within the labor and delivery suite for research purposes. Willing participants will
receive a pre-numbered packet with a self-rating and demographic questionnaire, 3-4 individual team members
will comprise each neonatal resuscitation team. Video recorded necnatal resuscitations and debriefings will be
analyzed to capture event for quantitative and grounded theory data analysis and review by raters. Scenarios will
take 15-20 minutes to completa including debrisfing sessions. The neonatzl resuscitation simutations will consist
of standardized nzonatal resuscitation scenarios for consistency, The PCANRMS updates will incorporate the
recent NRP guideline changes. Two raters will use the updated version of the PCANRMS to rate performance..
Additionally, participants will complete self-assessment of NR skills by completing the same updated PCANRMS
immediately following each simulation session. To gain further information regarding the generalizability of results,
& brief demographic questionnaire (in the paricipant packet) will facilitate the {(an instrument developed by the
researcher) examination of the effect of demaographics on study results. All surveys will be kept in a locked
cabinet in the office of the Pl with key access anly. The demaographic instrument will be completed by each
participant for exarmination of foliowing demaographic variables: profession, years of exparience, NRP cerification,
age, position, level of education, racefethnicity, gender, and primary language. The participants and raters will
complete the guestionnaires on paper and the data will be subsequently exported for analysis in IBM SPSS 22

Descriptive statistics will be computed using the demographic data of the study participants. Frequencies will be
reported for each categorical variable. Frequencies will also be reported on ordinal variables such as years of
experience. For continuous variables such as age, the central tendency measures of maan, median, and standard
deviation will be computed.

Statistical Analysis.

While many similar studies use the product moment corelation coefficient to compare two measures, there are
several issues with this approach: (a) rmeasures the strength of the relationship between variables rather than
the extent of agreamant betwaen them; (b} significance of a relationship between the two measures is not the
same as agreement between two measures, (c) data that shows poor agreement can produce high comrelations,
making a correlation coefficient an inappropriate measure for the purposes of this study; and (d) the correlation
will increasa if the variability of subjects increases (Altman, & Bland, 1983; Bland & Altman, 2010).Chosen for its
ability to detect the degree to which the measurements agree, the Bland - Altman Analysis most appropriately
addresses the research aims in the proposed study. While it is unlikely that both methods of messurament will be
identical, the Bland - Altman analysis will provide information regarding how much the self-ratings will agree with
the observer ratings and if the difference betweean the two ratings is insignificant enough for the methods to be
used interchangeably (Bland & Altman, 2010). The method of analysis that will be used in this study & the Bland -
Altman comparison of methods approach, in which the two methods will be directly compared, with the obsarver
rating method serving &s the gold standard, and the salf-ratings as the alternative method (Bland & Altman,
1983). The Bland - Altman method is a calculation of the mean differences (bias) between the two methods. The
standard deviation of the difference of a single measurement betwaen the two methods is necessary to determing
the extent of agreement batween the two methods. To compare each quantitative measure, data from both
measurements, the salf-ratings and the observer ratings, will be visually inspected on the Bland-Altman plot with
the observer ratings on the x-axis and the self-ratings on the y-axis. While this plot will reveal a visualization of the
relationship, the greater the range of measuremeants, the better the agreement will appear. Thus, another plot
displaying the differances between the methods ({(A-B) against (A + BY2) is necessary and will provide a
visualization of the magnitude of disagreement, display outliers, and display data trends (Bland & Altman, 1983).
In this plot, the average of the methods will comprise the x-axis, and the difference between the methads will
comprise the y-axis.

Instrumentation

The rationale for updating the instrument in this study was the lack of appropriate instrumentation to measure
perceptions and obsenvations of team performance that are inclusive of items that are specific to current NR
guidelines and approgriate for diverse |P team members.

Original Performance Checklist to Assess Neonatal Resuscitation Megacode Skill (PCANRMS)
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Validity

Content validity of the original instrument was assessed by the NRP steering commitiee and the instrument was
placed on the NRF website for review by ather NRP providers (Lockyer et al,, 2006). In the initial varsion, §22
responders provided feedback and modifications were mads based upon this feedback. Criteron validity was
established through assessment of correlations between the megacode scores and the megacode axam scores
and hetween the total eonverted megacode scores and student perception scores. The final checklist contained
20 items that were then tested on 468 students and 148 instructor volunteers and the data was analyzed using
descriptive statistics. The updated version of the instrument will be inclusive of recent NRP guideline changes.
Changes in the instrument reflect the new NRP guidelines, and are currently under review for content and face
validity by & panel of 12 IP content experts. The updated instrument will likely be an early version of the revised
PCANRMS, and will later underge standard psychometric testing similar to the original instrurnent in future
studies.

Reliabllity

The eriginal Performance Checklist to Assess Neonatal Resuscitation Megacode Skills (PCANRMS) s a checklist
that was developed by the Meonatal Resuscitation Program Steering Committes of the American Academy of
Pediatrics as an abbreviated instrument for NRP skill performance (Lockyer et al., 2008). The original version of
the Performance Checklist to Assess Neonatal Resuscitation Megacode Skills (PCANRMS) is a final version of
the 77 NRP iterm checklist that underwent psychometric testing in 3 phases ending in a 20-item checklist with a 0-
2 point scale. The internal consistency reliability was tested for each of the megacode sub scores and the overall
Cronbachs alpha was 0.70 (Lockyer et al., 2006).

Ex sults, Interpretati ibla Pitfalls. It is expected that the information gained from this aim will
provide useful information regarding educational needs of team members so IP team aducators can target weak
areas of teamwark, collaboration and performance. The quantitative instrument emplayed in this study is an
update of the original instrument, Although assessment of validity and relisbility of the updated instrument is
ongoing and psychometric support has not been fully established, the psychomelric testing of the instrument in its
original form provides a dependable baseling for assessment. Preliminary content validity will be assessed using
a 12-person expert interprofessional panel. Consistent with the original instrument, a three-point scale ranging
from 0-2 will comprise the response range for each tem. Cronbachs alpha will be calculated for internal reliability,
in addition to interrater reliability using two raters lo assess performance, Further validity and reliability testing are
necessary to support the use of the updated instrument. Construct validity and criterion-related validity are among
other types of validity and are beyond the scopa of this preliminary study, however, establishment of other types
of validity of the instrument would provide additional psychomefric support for subsequent studies. Additionally,
systematic problems with collection methads can complicate quantitative data collection and analysis result in
systematic errars in data processing. The researcher will look over paper surveys for completion and provide
standardized instructions for questionnaire completion to reduce the likelihood of missing data and systematic
arrors. Ofher limitations include the small sample size in this preliminary study. This limitation will be considerad in
the discussion of the results. Data will be displayed in the following format:

~ Participant PCANRMS Item Solf Assessment | Observer Rater |  Effect on Patient Safety

Assessment

I |
I - | | B R

Aim 2: {integration) Use a matrix to identify and organize themes across data sets to integrate findings
from gualitative (from a prior study) with quantitative data (from this study] to determine areas for
improvements in team processes for future intervention. Significance. The integration phase, integral to
mixed methods studies, is the point whers the researcher combines the data, using both sets of data to provide a
more enhanced view of the research problem than eithes method slene (Creswell & Flano Clark, 2011}, Providing
an opportunity for IP MR team members to express views about NR 1P team functioning can elucidate complex
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team problems ihat require consideration when developing an intervention. Employment of mixed methods in this
study enhances undarstanding of IF team functioning from varicus points of view within the context of a complax,
multi-leve! systern, The ohisctive of this aim is 1o link findings from the individual data strands inte an integrative
description of the bridging of both data sets (meta inferences). To attain the abjective of this aim, the data will be
examined from both the qualitative(from a prior study) and quantitative data strands from this study to determine
the potential effect of the identified facilitators for, and barriers to, IP team perfermance and to determing gaps
betwesn cbservations and perceptions of team performanca. Additionally, this aim addresses the following
companents of triangulation as identified by Greene et al (1989): triangulation, which invalves the convergence of
bath data strands; complementarity, which allows the researcher to enhance the description of & parficular
phenomenon with both qualitative and quantitative data respectively, and expansion, in which the rezearcher
seeks to broaden the range of inquiry by integrating the two research methods (Green et al., 1989). The rationale
for this gim is the enhanced understanding of IF team functioning elucidated by the combination of both, the
gualitative and quantitative methods, when compared to each individual method alone. Infarmation from this aim
will provide a comprehensive, multidimensional, understanding of barriers and facilitators to IP teamwark and
performance in MR that can be instrumental in intervention development.

Integration. After independently analyzing data as described by the first two aims, the data will be examined and
integrated to draw on the strengths of both data sets (Creswell, 2012, Qualitative responses will be guantitatively
disptayed with simple frequencies by profession in the matrix for comparison with quantitative data. Additionally,
previousty collected qualitative date will be systematically organized by themes to determine if there is a
relationship with quantitative variables (Creswell & Plano Clark, 2011) The process of preparing qualitative data
far integration with quantitative data consists of the following steps: data reduction, data display, data
\ransformation, data corretation, data consolidation, data comparison, and data integration (Creswell & Plano
Clark, 2011). To prepare data for analysis, data reduction will occur by wiiting summaries of qualitative findings,
and identifying categories, codes, and themes in gualitative data and subsequantly transforming this data into
guantitative data as simple frequencies with the assistance of NVivo 10 software (Creswell & Plano Clark, 2011).
Data will then be examined for similarities and differences within and between the different professions. Themes
will be matched with the corresponding quantitative items to elucidate better understanding of facilitators and
barriers to effective NR as they relate to patient safety from the standpoints of the participants. These findings will
ba displayed in the integration matrix 1o facilitate the bridging of both data strands and the drawing of meta-
inferences through side-by-side comparison. The Pl will use the findings to generate hypotheses that will form the
foundation for an implementation model with the goal of improving team processes.

Integration matrix. A mixed methods matriz will be used to examine data during the integration phase of data
analysis to study the relationship between themes (and similarities and differences) identified in the qualitative
interviews (from data obtained in a previous study)

and guantitative data, Quantitative and qualitative data (from a prior study) will be placed in the following matrix
Qualitative themes will be matched with corresponding quantitative items and the associated affect on patient
safety (positive, negative, ar neutral)

Profession Qualitative Corresponding |  Item self-participant ] Effect on patient safety
Theme/ quantitative itemi{s) | rating /fobserver rating |positivelnegative/neutral)/Rati
frequency onale
- E— — .l
[ . o R

Integration Procedure

124




Gof 22

1. Compara results from Aim 2 for the identification of similarities and differences, especially whera patterns of
participant parceptions parallel with individual quantitative scores (low or high performance, low or high teamwork,
atc.), spacific patient safety issues, or wide intervals between self and external observer ratings.

2_ If similarities are evident in data strands, compare similarities in data to reveal any relationships betwesn the

data.

3. If differences are evident in data strands compare differences in data to generate hypotheses that explain the

inCongrusnce,

4, Draw meta inferences and validate with inferences from individual data strands.

&. Consolidate the findings from Aim 3 using the new hypothases for the devalopment of an implementation
model for IP neonatal resuscitation simulations.

Mixed Methods Study Design Cverview (Greswell & Plano Clark, 2011)

" Quantitative Data Analysis Procedure. Procedure for, Data || "ﬂ_i_allt_'a_ttf_lfD'l_h_l._ﬂili!ﬁ;fi‘?i‘_ﬂmdhm}
f : Analysisi :
I ) = e
| Assign numenc values to code data Frepare dafta for Organize the transcripts, field notes,
Prepare data for analysis with SPSS analysis with simple and memos
Clean data frequencies Transcribe tex

Recode or compute new variables for
computer analysis

Prepare the data for analysis by NVIVO

Inspect the data visually
Conduct descriptive analyses
Check for data trends and distributions

Examine the data

Read the data

Record memas

Develop a gualitative codebook to guide
analysis

Choose statislical lasts

Using SPSS, analyze the data o answar
proposed research questions

Report inferential tests, effect sizes,
confidence intervals

Analyze the data

Code data

Assign labels to codes

Group codes into themes

Interrelate themes into categories
Use gualitative data analysis software
to analyze (NVIVO)

Present rasults

Provide results in tables and or figuras
Examine quantitative data for trends,
convergence and divergance

Provide a visual table
for the represantation
of the data

Represent findings in discussions
regarding the themes or categories
Wisually present themaes in the form of
models figures andfor tables

Examine similarities and differences of
themes

| Vahdate and chack reliabiiity scores

Establish validity and reliability from
current data

Asgess the internal and extarnal validity
of results

Validate the data and

results

Crasschecking by validation of 1/5
transcripts by an experienced
qualitative axpert

Discuss limitations of reliability and
validity of instruments Explain how
results address the research question
Discuss the implications for research
and practice

Interpret resuls

How research question was answered
Discuss personal meaning of findings
Explore and state new questions based

upon findings

Expecled Resulls, Inbepretstivn, Pussibke Pilfalls. n additiun o providing preliminary data for the updated version

of the instrument, results from this study will form the foundation for an implementation model that will reflect the
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perspectives of the IP MR tearn and will address the facilitators for, and barriers to, effective IP team functioning.
Possible limitations for this aim include focusing on one data sel over another data set (Creswel & Plano Clark,
2011). This limitation may be addressed by the quantifying of the qualitative data for side-by-skie comparison to
enhance transparency of the integration stage of the data analysis process.

Alm #3: Update and perform preliminary testing of an established NR instrumeant during MR simulations to
incorporate recent Neonatal Resuscitation Program (NRP) of the American Academy of Pediatrics
guideline changes and the perspectives of IP NR team members for the purpose of improving IP team
processes in NR. Significance. Simulation based educational activities can have a translational impact on
patient cutcomes, however this impact can be determined only with measureable data (Griswold et al, 2012)
Simulation-based educational programs can result in measurable cutcomas at the three translational science
levels, the laboratory level (T1), the patient care level (T2), and the patient/population outcome level (T3). The
Perfarmance Checklist to Assess Neonatal Resuscitation Megacode Skill was one of tha only instruments
identified that has well documented refiability and validity and measures for performance in IP MR teams. The
phjective of this aim s to incorporate recent NRF guidelines Inclusive of pulse-oximetry, timeliness of
interventions, and team cohesicn. Dr. Jocelyn Lockyer, one of the instrument developers, was contacted to
inquire about the existence of an updated version of the instrument. Dr. Lockyer referred the researcher to Dr.
Singhal, the content expert for the instrument for further questions. Dr. Singhal recommendad updating the
original instrument and establishing face and content validity, with further psychometric testing to occur |ater in the
development phases of the updated instrument. She recommended the consultation of an 12 person IP expert
panel to review the proposed updates and the subsequent review by a NRP steering committee mambar. The
Agree (Appraisal of Guidelines for Research and Evaluation) Il framework provides a systematic process of
appraising practice guidelines. Chosen for its rigor, transparency and clarity, the Agree Il will be used to guide the
instrument update. The updated instrument will undergo preliminary testing in this simulation-based pilot study to
assass team performance by individual self-assessment and observer rater assessment. To establish preliminary
validity and reliability support, the following procedures will be completed. To obfain the abjsclive of this aim the
following procedures will aceur:

1. Update the existing instrument, using the current NRP standards, algorithm, and the AGREE Il framework
(Appendix 8) 85 a guide,

2. Using a panel of 12 interprofessional content expers, establish face and content validity of the updated
instrument,

3. Under the guidancs of Dr. Nalint Singhal, one of the instrument original content expart developers, finalize the
preliminary version of the updated instrument for testing.

4. Use the instrument for preliminary testing in the proposed study.

The rationale for this aim is the need for an appropriate, standardized, current, measure of IP team performance
in NR that is reflective of current NR practices and addresses important aspects of NR such as timeliness, correct
sequencing, and team cohesian.

Content validity. Content validity represants the extent to which the instrument adequately measures the
intended content and the relevance of the interpreted scores to the content under explaration (Waltz, Strickland, &
Lenz, 2010). Measures of content validity are best established with content area experts. To supgport content
validity of the updated instrument, & 12-person interprofessional panel will review individual items and provide
feedback per itern, including other aspects of the scale such as instructions, and the ability of the instrument to
measure the construct of interest.

Internal reliability. The alpha coefficient will be used to measure internal consistency reliability. Using this
approach each individual item will be correlated with every other item in the instrument and the alpha coefficient
will be measured. The more correlated the instrument items, the greater the instrument refiability. An alpha of
1.00 represents complete agreement while a measure of 0.00 represents lack of agreement (De Vellis, 2012)

Criterion referenced Interrater reliability. To test criterion-referenced interrater reliability, bwo raters will be used

to rate using the instrument, once the results are obtained, Po and K will be calculated to determine intarrater
agreement. Pois the percent of agreement and is represented by the number of exact agreements divided by the
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number af pozsible agreements (Waltz, Strickland & Lenz, 2010).  The value of Fo can range from 0 to 1,00 with
a value of O representing total disagreement, and a value of 1.00 representing com plete agreement. K is always
less than or equal to Po (Waltz, Strickland, & Lenz, 2010). The drawback of using criterion referenced interrater
agreement is that a small sample size can lead to rater bias, and inaccurate results. Another drewback is that as
the number of rezponse categories increases, the more the extent of agreement usually decreases. These
limitations will be considered when interpreting the results.

ted Resulis retation, Possi itfalls. While these procedures may provide preliminary support for
use of the updated instrument, it is necessary to conduct further psychomeiric testing for addtional data, Other
types of validity testing include predictive validity, construct validity (known-groups approach), Multirait-hult-
method matrix (using discriminate and convergent validity) and are beyond the scope of this preliminary study.
Mareaver, researchers who employ the use of this and similar instruments should also conduct validity and
reliability testing to determine the appropriateness of the instrument in their particular research settings.

Study Time line

AIMSITASKS MONTH 1-2 | MOMNTH 2-3 MONTH 3-9 |

IRB APPROVAL | == —

PARTICIPANT R
RECRUITMENT

AlMs 1,23 &4 S

Recruitment. The researcher will pravide eligible interprofessional neonatal resuscitation team members with an
information sheet describing the research. The Pl is requesting waiver of signed consent for this study.
Participation in the study is voluntary and participants can withdraw at any time. The informational sheets will
describe parficipant rights, the purpose of the study, the tasks or procedures, duration of participation,
confidentiality, and principal investigator contact information for quastions. The participant will be provided an
opportunity to ask questions in a private area in person, and the email and phone number of the Pl to ask
questions, The researcher will recruit participants using stratified purposive sampling, The researcher will make
an effort 1o obtain & representative 1P sample with a total of approximately up to 25 IP tzam membsars for
quantitative assessmant. The study population will consist af 1P team members who are responsible for
responding to neonatal resuscitative emergencies within the delivery reom in this community hospital setting in
Soulhermn Mew Jersey, Eligible clinicizns include laber room nurses, NICU nurses, naonatal nurse practitiongrs,
raspiratory therapists, and neonatologists. The total number of eligible candidales is approximately 200.. Potential
participants will be told this study is separate from hospital training and that all data will be de-identified, and no
access will be given to hospital staff and supervisors.

Sample Size Determination, Guest, Bunce, and Johnson (2006) recommend a sample size of 12-14 participants
for a paint of qualitative data saturation in small groups. While saturation determines sample size, the researcher
must also ensure that the data answers the research question and addresses the study aims (Charmaz, 2006).
To acesunt for attrition and address the aims of this study, the sample size will be proposed for up to 25
participants. Purposive sampling is a method of sampling that allows the researcher to select information rich
cases fram diverss |P leam members for the purpose of obtaining useful information to answer the research
guestion (Devers & Frankel, 2000). The Pl will use purposive sampling to gain 2 sample that is representative of
the diverse members of the |P team to obtain a comprehensive understanding of the perspectives of the various
paints of view (Higginbottom, 2004)
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E. PROTECTION OF HUMAN SUBJECTS

1. RISKS TO THE SUBJECTS

a. Human Subjects Invalvement and Charactenslics

- Describe the proposed involvement of human subjects

- Describe the characteristics of the subject population, including their anficipaled number, age range and health
status.

There are minimal risks of embarrassment and fear of dizclosure of information. While these risks exist, the PI will
atternpt 1o minimize these risks by protecting the study data by the de-identification of recards, the maintenance of
confidentiality and storage of the data on a password-protected, fire-wall secured, MUSC server at the College of
Mursing that is used for research purpozes.

Human participants who are IP team members who respond to neonatal resuscitations in the delivery room
comprise the population for this study. Upon IRB review and approval by the MUSC IRB and the Virtua Health
IRB, approximately 200 1P team members will be invited to participata in the study, with the goal of oblaining up to
25 |P team members. Participants will be given an information sheet describing the voluntary nature of the study,
the study purpose and proceduras, All data collected will be confidential and used strictly for research purposes.
Additionally, study participants will be informed that the video data will be used for research purposes only.

Sample Population Characteristics. Participants will consist of interprofessional neonatal resuscitation team
members course at Virlua Heaith Systems. English speaking aged 21-70 adults who perform MR in a delivery
room or delivery seiting as a part of their job responsibilities, including physicians, labor and delivery nurses,
HICU nurses, nurse practitioners, and respiratory therapists with necnatal resuscitative responsibilities.
Inclusion Criteria

Participants will be eligible if they meet the following criteria;

Adult participants (male or fermale) over the age of 21

Labor and delivery nurzes

Certified nurse midwives

MNeanatalogists

Meanatal Murse Practitioners

MICU nurses

Respiratory therapists

Obstetricians

Exclusion Criterla

Clinicians in training

Clinicians with less than one year of clinical experience with LOMICL population

MNon-licensed personnel

Management personnel

Murse anesthetists

Anesthesiologists

Refusal to participate
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Women and minarities will be included in the study population. The researchers will use purposive sampling to
ensure adequate enreliment of wemen and minorities, and that the enrollment reflacts that of the study averall
population.

INCLUSION OF CHILDREN

No children will be included in the study, a5 the eligibility criteria states that participants will be health care
providersicliniclans over the age of 21

Both the male and female genders will be included in the study, in addition to 2 variety of racial groups (provided
the sample is diverse). Children will not be included in this study since the research study only addresses health
care providers who perform neonatal resuscitation.

The study sstting will be a suburban community hospital system in Southern New Jersey in which approximately

7200 deliveries ocour annually. The simulations will accur within the labor and delivery at Virua Health, Voorhees
Campus.
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Estimated/Targeted/Planned Enrollment Report

Study Title: Using Simulation to Assess Interprofessional Teamwaork and Performance in
Meonatal Resuscitation: An Exploratory Mixed Methods Study

Domestic/Foreign: Domestic

Comments
TARGETED/PLANNED ENROLLMENT: Mumber of Subjects
Sex/Gender
Ethnic Category Females Males Total
Hispanic or Latino 1 0 1
Mot Hispanic or Latino 19 5 | e
Ethnic Category: Total of All Subjects” 25
Racial Categories

American Indian/Alaska Native o |o 0
Asian 3 |2 5
Native Hawalian or Other Pacific Islander 1 1 R
Black or African a o a
White N IFREE] ]
More Than One Race 1 ! 0 1
Racial Categories: Total of All Subjects* 5 25 T

*The “Efhnic Category: Total of All Subjects” mus! be equal fo the "Racial Categaories: Total of AN
Subjects”

- ldentify the critena for inclusion or exclusion of any subpopwlalion.

- Explain the rationale for the involvemeant of special classes of subyects, such as fefuses, neonalas, pregnant
wavnen, chifdren, prisoners, institutionalized individuals, or others who may be considered vuinerable populalions.
MNote that ‘prisoners’ includes all subjects involuntanly incarcerated (for example, in detention centers) as well as
subfects who become incarcerated after the study begins.

- If you propaose o exclude any sexigender or racialfethnic group, include a compeling ralionale for the proposed
exclusion. For example, 1) the research question addressed is relevant fo only one gender or 2] evidence from
prior research sirongly demansirates no difference botwean ganders.

- Provide either a description of the plans to include chitdren ar, if ehildren will be axcluded from the proposed
resgarch, then you must prasent an acceptable justification for the exclusion. For example, 1) the condition is
rare in children as compared o adults or 2) insufficient data are available in adulls to judge risk in children.
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- List any collaboraling sies where human subjects research will be performed, and describe the role of those
sites in performing the proposed research

Children will not be included in the study. The study population is comprised of licensed professionals who
perform neonatal resuscitation.

b. Sources of Materials

- Describe the research material obtained from living human subjects in the form of specimens, records, or data.
- Deseribe any data thal will be recorded on the human subjects involved in the project,

- Describe the linkages fo subjects, and indicate who will have access fo subject identities.

- Provide information about how the specimens, records, or date are collected and whether materal or data will
be collected specifically for your proposed research profect.

Video recorded simulation and debriefing data will be obtzined during neonatal resuscitation simulations that will
accur in situ in labor in delivery for this study. Interview quslitative data from & prier study and simulation session
data will be compared for similarities and themes. Quantitative data will be collected on paper farms and kept in a
locked cabinet in the office of the Pl with key access only. Mo names will be used to identify study information
including participant identity, each participant will be assigned a code. Only the Pl and the supervisor/mentor
{Susan Mewman), and necessary IRB personnel, will have access to the coding information and the data.

c. Potential Risks

- Dascribe the potential nisks fo subjects (physical, psychological, social, legal, or other), and assess their
likelihood and seriousnass lo the subjects.

- Where appropriate, describe alfernalive treatments and proceduras, including the risks and benefits of the
altermalive reatments and procedures to participants in the proposed resgarch.

Fotential minimal risks to study participants include fear of disclosing information with employers and
embarrassment and fear of loss of employment due to disclosing of information. While these risks are unliikely, the
Pl will take measures to minimize these risks by maintaining confidentiality and privacy by de-identifying records,
and allowing participants to withdraw frarm study at any time.

F PROTECTION AGAINST RISKS

a. Recruitment and Informed Consent

- Describe plans for the recruitment of subjects (where appropriale) and the process for oblaining infarmed
consent. If the proposed studies will include children, describe the process for meeting requiremants for parental
permission and child assent.

- Include & description of the cireumstances under which consent will be sought and obtained, who will seek i, the
nature of the information fo be provided to prospective subjects, and the method of documenting consont.

Recruitment and retention procedures: An information sheat will be given in person to potential participants for
review, with Pl contact information including Pl phone number and email address, and Virtua IRE contact
information. Participants will be encouraged to contact the P1 with any questions regarding the study and the
study procedures.

Information sheets will contain study information including the length of time to complete study activities, and the
volurtary nature of the study, The researcher will amphasize that participation is voluntary and participants can
withdraw at any paint from the study.

b. Protection against Risk

- Degeribe planned procedures for protecting agains! or minimizing potential risks, including risks lo
confidentiality, and assess their likely effectiveness.

- Where appropriate, discuss plans for ensuring necessary medical or professional infenvantion in the event of
advarse affects to the subjects.
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- Studies that inveive clinics! rials (biomedical and behavioral intervention studies) must include a description of
the plan for data and safety monitoring of the research and adverse event reporting to ensure the safely of
subjects in Section 4 below,

The Bl will obtain Institutional Review Board approval from both locations, Virtua Health and MUSC pricr o tha
conduction of any research. Study informational sheets will provide information describing the nature of the study,
procedures, any potential risks or benefits, video recording of simulations, confidentiality rights, and rights 1o
withdraw without penalty or prejudice. The study information document will assure confidentiality of all infarmation
obtained in the study, Moreover, measures will be taken throughout the research process o ensure
canfidentiality and privacy. Video data will be caplured on a password pratected recarding device. Video data will
be eonfidential and reviewed for study purposes only. Records will be organized by codes and no participant
names will be placed on data and records used for analysis, Although this research presents minimal risks to
participants, each will have the opportunity to withdraw from study participation at any point. The Pl will
emphasize to potential participants that the study is voluntary and that withdrawal is pozsible at any time so that
potential participants do not fesl coerced into the study, however, the P will retain the data collected up until that
point as indicated in the informational sheet. All data will be de-identified to maintain confidentiality.

TENTIAL BEMEFITS OF THE PROH RESEARC THE SUBJECTS AND OTHERS

- Discuss the potential benefits of the research fo the subjects and others.
- Discuss why the risks fo subjects are reasonable in relation fo the anticipated benefits to subjects and others.

While this study does net have any direct benefit for participants, the information galned from this study will
provide useful information that may improve the process of neonatal resuscitation in the study setting, theraby
contributing to the state of science for NR In the study setting. Upon conclusion of the tudy, the findings will be
shared with study participants.

4 IMPORTANCE OF THE LEDGE TO Bl MED

- Discuss the imporfance of the knowledge gained or fo be gained as a result of the proposed rasearch.

- Discuss why the risks o subjects are reasonable in relation to the importance of the knowledge that reasonably
rmay he expecisd fo rasul,

Information gained in this study can facilitate devalopment of an intervention to improve NR in the sludy setting.
Addressing the facilitators and barriers of MR from the perspectives of the participants is essential to improving
the process for better outcomes. Mereover, the identification of such facilitators and barriers will be instrumental in
the development of a simulation-based, hypothesis-driven interventional study with the goal of improving team
pracesses in NR.

- NOTE: Test articles (investigational new drugs, devices, or biologicals) including test articles that will be usad for
purposes or sdministered by routes that have not been approved for general use by the Food and Drug
Adminisiration (FDA) mus! be named. Stale whather the 30-day interval between submission of applicant
certification to the FOA and its response has elapsed or has been waived anddor whether use of tha last article
has been withheld or restricted by the Food and Drug Administration, andfar the slatus of requests for an IND or
IDE covering the proposed use of the test arficle in the research plan.

5 BJECT SAFETY AMND MINIMIZING Rl Data and Safety Monitoring Flan

Studies that invalve “clinical trials (see description below) must include a description of the plan for subject safety
and minimizing risks of the rasearch, including data menitoring and adverse event reporfing fo ensure the safely
of subjects. The complexity of the plan should be determined by the level of risk to subjects. The plan shouid
spacify: 1) what will be monitonad, 2) how frequently the monitoring will occur, 3) who will be responsible for the
monitoring, and 4) study endpoints.

The PI will campile records for each study participant that includes demaographic records, P field notes and video
data. Ml video data will ba recordad an a password pratected-rncrypted digital recorder and eploaded into the
MUSC password protected, firewalled CON server reserved for research purposes. Paper surveys will be <ept in
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a locked cabinet in the office of the Pl with key access. Parficipant will be given a code number and the Pl will not
place names of participants on records for data analysis. The Pl and the faculty advisor (Dr. Susan Newman) will
have the only access to the coded data. The Pl will keep the codes and the associated codes in a codebook file
with all research files stored in a password-protected, firewalled server at the MUSC College of Nursing. Data will
be collected until the enrollment goal of participants is reached,

REGULATORY BINDER

A regulatory binder will be maintained that will include all perinent study information. The binder will be stared in
a secure locked location. Documents will be organized in the under the following tabs, and information will be
stored in reverse chronological order, with the most recent information filed in the beginning of the appropriate
section. Information will be categorized in the following labeled sections:

Contact information

Mames and contact information of study PI, supervisor, emergency contact information, and off campus personnel
will ba kept in this section.

Protocol

The study protocol, and any amendments or changes to the protocol will be filed here. Protocols replaced with a
newer version protocol version will be filed behind the current protocol and clearly labeled as obsalete,

Source documents

Any source documents will be stored here such as guestionnaires, flyers, information and information brochures.
Details of electranically stored data will be noted here to indicate the details of storage.

Laboratory

Information about the simulation laboratary and equipment used in the study will be described here,

Study logs

Enroliment of all consented participants and their study status will be maintained in the study log which will be
stored in a secure kocation on a password protected computer and downloaded to the MUSC CON website and
stored in the saection of the regulatory binder upon completion of the study.

CVs and Qualifications

A current CV of persons conducting the study will be maintained in this section of the binder, and applicable
cerfifications such as the CIT] course certification and applicable licenses and certifications,

Staff signature log

Personne! involved in the study such as assistants and persons who will participate in the collection of data will be
filed in this secticn.

Consents
All documents relating to study consent will be maintained in this section,
IRB approval

All IRB approvals, amendmenls, correspondence, and documents for auditing purposes will be stored in this
section.

Correspondence

All related study comespondence will be maintained in this section in reverse chronological order.
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*Clinical Trials

A clinical trial is a prospeciive biomedical or behavioral research study of human subjects that is designed fo
answar specific guestions about biormadical or betawvioral interventions (drugs, treatmants, devices, or new ways
of using known drugs, freatments, or devices).

Clinical triafs are vsed to determing whether new biomedical or behavioral inferventions are safe, efficacious, and
effechive, Behavioral human subjects research involving an inferverniion to modify behavior (diet, physical achivity,
cognitive therapy, elc.) fits these cnriteria of a clinical lrial. Human subjects research fo develop or evaluale clinical
laboratory lests fe.g. imaging or molecwiar diagnostic tesls) might be considered to be a clinical irial if the fest wil
be used for medical decision-making for the subject or the test itself imposas more than minimal risk for subjects.

F. REFERENCES/LITERATURE CITATIONS

List all references. Each reference must include the Hitfe, names of all authors, book or journal, volume number,
page numbers, and year of publicafion, The referepce should be limited fo relevant and current Iiterafure. It is
important to be concise and to select only those literature references perlinent fo the proposed research.
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G. CONSULTANTS
Where appiicable, atfach electronic versions of appropriate letters from all individuals confirming their roles in the
profect. Go to the application under "additional uploads" to altach this information.,
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H. FACILITES AVAILABLE

Describe the facilities available for this project including laboratories, clinical resources, elc,

The proposad facility is & community hospital in Southerm Mew Jersey, Virtua Health. Virtua is a comprehensive
South Jersey healthcare systam with threa hospitals in the New Jarsey area. The study site for this research is
the Voorhees Campus located in Voorheeas, New Jersey. The Voorhees site houses a simulation leaming lab with
5 human patient simulators, including a full-term necnatal simulator and a preemie simulator. The simulator to be
used in this study is the Guamard Newbormn HAL 53010 Tetherless Newborn Simulator, and advanced full-term
infant simulator for use with & wirgless tablet PC or standerd simulation operators.

L INVESTIGATOR BROCHURE
If applicable, alfach the slectranic version of the investigator brochure. Go to the application under “additional
uploads” to attach this information.

J APPENDIX
Aftach any additfonal information pertinent to the application, such as surveys or questionnaires, diaries or logs,
elc. Go fo the application under “additional uploads” to aftach this information.
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A SPECIFIC AIMS

List the broad, long-term objectives and the goal of the specific research proposed, e.g., lo fest & stated
hypothesrs, creale g novel design, salve a specific problem, challenge an existing paradigm or clinical practice,
address a critical barrier to progress in the field, or develop new technology,

Need: When neonatal resuscitation is warranted at birth, timely and wall-executed actions are necassary for
optimal cutcomas, The Meonatal Resuscitation Fragram provides an opportunity for inter-professional neonatal
resuscitation team members to practice essential skills and review the latest racommendations established by the
American Academy of Pediatrics and the American Heart Association. Despite this biyearly training, skills of
neonatal resuscitation team members decay after three to six months, necessitating review of skills on a more
frequent basis (Surcouf et al., 2013). To explore this igsue, a qualitative study was conducted by this investigatar,
af interprofessional team member perceptions of facilitators and barriers to effective delivery room neonatal
resuscitations. Team members interviewed were labor and delivery nurses, neanatal nurses, neonatal nurse
praciitioners, and nurse midwives, Altheugh all the labor and delivery nurses interviewed maintain current NRP
cerfification, a recurrent theme identified by participants was a need to improve positive pressure ventilation skills
for labor and delivery nurses, a skill freguently used in neonatal resuscitation by these first responders, While the
initial goal of this research was to create &n interprofessional simulation-basad intervention to improve team
performance, the findings of this qualitative study revealad a target area for improvernent that may be a key area
for intervention that may improve neonatal cutcomes. Ventilation of the lungs remains the most crucial step of
neonatal resuscitation. However, if effective ventilation iz not established within crucial seconds, the neonate may
require a prolonged resuscitation that can result in long-term neuralogical injury. OF the parcipants interviewed,
labor and delivery nurses overwhelmingly expressed a need for improvement of this specific skill. Meonatal
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resuscitation guidelines have been updated several times to addrass the likelihood that providers may
prematurely progress to circulatory suppaort (chest comprassions) without providing adequate ventilation (Sharma,
Lakshminrusimha, Carrion, & Mathew, 2015).

Warious challenges complicate the effectivenass of bag-mask ventilation (BMY), the most important step in initial
necnatal resuscitation. Leakage of air, difficulty holding the mask, applying excessive pressure on the mask, and
delivening a dangerowsly large tidal volume are some common mistakes that can impede an effective neonatal
resuscitation (Wood & Merley, 2013). Although NRP provides an opportunity for practice, this training is offered
biannually, and little tima is spent on the specific skill of bag-mask ventilation. Neonatal resuscitations cccurming in
the delivery room are often unanticipated, usually with labor and delivery nurses as first responders to the
emergency,

Targeting the skill of pesitive pressure ventilation, for the specific population of labor and delivery nurses, provides
an appartunity to strengthen technical bag-mask skills. Refining this crucial skill for labor and delivery nurses, who
are often first responders to delivery room resuscitations, may be key to enhancing the initial management of the
apneic neanate. Impravement of the management of apneic neonates at birth can decrease the langth and the
extent of resuscitations since very few newborns will reguire chest comprassions once adequate ventilation is
established (AAPIAHA, 2016), In a systematic review by Mcintyre et al. (2013) birth asphyxia was identified as the
strongest risk factor for cerebral palsy in full term neonates. Adeguate ventilation may be key in avoiding
prolonged hypoxia and thereby preventing birth asphyxia (Pas, Sobotka, & Hooper, 2018). The goal of this
research is to identify areas for improvement in implementation of bag-mask ventilation lo the neanate by labor
and delivery nurses. The Theoretical Domains Framework (TDF), an integrative behavior change framewark
frequently used in implementation research (Cane, O'Connor, & Michie, 2012), guides investioation of factors
influencing health care provider clinical behavior and behavior change (French et al., 2012). Guided by the TDF,
this qualitative descriptive study will explore the barriers to effective bag-mask ventilation from the perspectives of
labor and delivery nurses, who are often initial responders to neonatal resuscitations, to determine specific areas
for skill improvement. This information will guide future development of a simulation-based intervention
addressing this specific, and crucial, skill,

Specific Aims:

Aim 1. Using the Theoretical Domains Framework, identify areas for improvement in delivery room neonatal
resuscitations (Aim 1 achieved in previous qualitative study).

Aim 2. Assess the barriers and enablers to effective bag/mask ventilation in unexpected necnatal resuscitations
in the delivery ragm from the perspectives of labor and delivery nurses in focus group Interviews using a
qualitative descriptive design.

Aim 3. Using the data from this qualitative study, identify specific intervention componants far targeted practice by
changing modifiable barriers and enhancing skill enablers of bag/mask ventilztion technigues in a simulated
environment for labor and delivery nurses.

B. BACKGROUND AND SIGNIFICANCE

Briafly skotch the background leading to the present application, critically evaluale axisting knowledge, and
specifically identify the gaps that the project is infended to fill. State concisely the importance and health
relevance of the research describad in this protocol by relating the specific aims to the broad, long-tarm
obyjectives. If the aims of the sfudy are achieved, state how scienfific knowledge or clinical praclice will be
advanced.

Muast neonates will make the transition to extra-utering life with little assistance other than the clearing of the
airway and brief tactile stimulation, However, approximately 4-10% will not breathe spontanecusly, requiring
pasitive pressure venblation to stimulate spontanecus respirations (American Heart Association/American
Academy of Pediatrics [AHAAAP], 2018). Some degree of neonatal resuscitation at the time of delivery may be
expected secondary to the existence of risk factors such as prematurity, a non-reassuring fetal heart rate tracing,
and other factors. However, some neonates may be bom requiring vantilation assistance in the abzence of such
risk factors (AHAMAP, 2016). Prompt intervention is crucial for the best neonatal outcomes. Labor and delivery
nurses, trained in neonatal resuscitation, are often first responders to neonatal resuscitations in the delivery room.
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Maoreover, effective bag-mask ventilation skillz are imperative for labor and delivery nurses for prompt recovery
and establishment of spontaneous respirations in the neanate,

A prospective observation study by Trevisanuto et al. (2016) examined the percaived time of intervention in
simulated delivery room neonatal resuscitations. The researchers showed that the timing of key resuscitation
interventions was underastimated. Bag-mask ventilation is compellingly supported by the evidence as an
essential skill in managing the apnaic infant at birth (AHAJAAP, 2018). Experts in necnatal resuscitation stress the
importance of ventilation in neonatal resuscitation; yet, little attention is given to this crucial skill in neonatal
resuscitation training. Wood et al. (2008), in a small study evaluating the effectiveness of improving technigue
with face mask neonatal ventilation, suggested that additional training in bag-mask ventilation will likely reduce
the incidence of failed bag-mask resuscitation, simplfying some neonatal resuscitations, Since the Wood et

al (2008) study, there have been few studies that focus on the simple task of bag-mask ventilation, the most
crucial step in necnatal resuscitation. In an cbservational study by Binder et al. {2014), the researchers found that
additional training using a respiratory function monitor or verbal feedback can improve the quality of beg mask
ventilation by minimizing air leaks, thereby improving technigue. Although the evidence supports ventilation as the
single maost important step in necnatal resuscitation, bag-mask ventilation skills can deteriorale as early as three
o six months following NRP certification, further supporting the need for practice of this essential skill (AAPMAHA,
2016, Rubio-Gurung et al., 2013). While the establishment of effective ventilation of the lungs is an essential skil
in neonatal resuscitation, the evidence suggests that bag/mask ventilation is a skill that both experenced and
novice practiioners require frequent practice in outside of routine NRP training (Von Vonderen, Witlox, Kraal) &
Pas, 2014; Wilson, O'Shea, Dawson, Boland, & Davis, 2014, Schilleman, et al,, 2010). A randomized contral trial
was conducted by Binder et al. (2014) to determine if immediate feedback during mask ventilation of a simulator
improves bag-mask technigue. Practitioners in tha Binder at al. (2014) study stened to feedback and made slight
impravemeants in bag-mask ventilation, suggesting that practice with this single skil may improve bag-mask
ventilation competency. Wilsen et al. (2014) compared different mask helds for necnatal positive pressure
ventilation and found no difference in leakage of air using different holds, However, the Wilson et al. (2014) study
further supports existing evidence that practitioners may benefit from additional practice with positive pressure
ventilation {Peariman, 2016., Sharma et al., 2015). Deindl, Schwindt, Berger, and Schmolzer (2014) assessad the
skills of 28 medical students wsing a bag and mask o ventilate a simulator. Some participants completed self-
directed video training targeting the skill of bag-mask ventilation, with blinding of the raters (Deindl et al., 2014).
Results of the study indicated that the self-instructional system significantly improved ventilation skills directly
related to mask-holding techniques (Deindl et al., 2014).

While the impartance of evidence-based practice and interventions has been emphasized in the literature,
behavior change is a challenging and complex process, affected by numerous variables and factors (Cane,
O'Connor, & Michie, 2012). Many Individual and organizational change theories exist and have been applied in
healthcare research however, no one theory has been identified as most suitable for behavior change intervantion
implementation (French et al., 2012). Moreover, many of the existing behavior theories have not undergone
rigorous testing, particularly in the area of implementation science. Developed by an expert team in bahavioral
and psychological change theories, the Theoretical Domains Framework (TDF) was created to guide health care
intervention implementation using a systematic approach. Specifically created for use by interdisciplinary
resaarchers, the TDF creates a means to bridge the knowledge-practice gap by using theory to guide intervention
implermentation (Michie et al., 2005). Designed to answer a need for an explicit, systematic theory informed guide
for intervention implementation, the TDF was developed to address an extensive range of potential barriers and
enablers that may impede or facilitate such interventions (French et al, 2012).

Foundational to the TOF is the use of theory to inform the development of intervention implementation (French at
al., 2012}, Michie et al. {20035) led the the development of the TDF by conducting & six-phase rigorous process of:
identifying theoretical constructs, simplifying the constructs inta construct domains, conducting an interdisciplinary
evaluation of the domains, validating the domain list, and piloting interview questions.  Developed from 33
existing theories and 128 related and often overlapping constructs, the TOF is an integrative intervention
implementation theory that identifies potential intervention difficulties (Murphy et al., 2014), An expert panel
established through consensus 12 domains to cover the main factors affecting behavior change in practitioners
and individuals: knowledge; skills; social/professional role and identity; beliefs about capabilities; beliefs about
consequences;, motivation and goals; memory, attenticn and decisicn processes, environmental context and
resources; social influences, emotions; behavicral regulation; and nature of behavior (French at al., 2012). The
TOF broad range of domains provides a wide base for the identification of potential barriers for consideration
during the development of interventions (French et al., 2092). This extensive theoretical base brings clarity to the
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change process by providing an understanding of multiple factors that may either enhance or impede change.
Such an understanding can improve the chances that sustainable changes in behavior can ocour.

The development phaze of the TDF included application of the theary to a health care professional group
in which change was desired in certain targeted behaviors. The study population was comprised of 42 general
practiioners in Ausiralia who manage patients with acute non-specific back pain. In the study, two specific
behaviors were targeted for change. One behavior targeted was the restriction of ordering x-rays for these
patients, and the second behavior targeted for change was the advisement to patients with acute non-specific low
back pain to remain active. These behaviors were selected because of the strong evidence supporting the
minimal use of x-rays in managing lower back pain due to their lack of diagnostic infermation and potential harm,
and strong evidence supporting the benefits of exercisa and activity in the minimization of pain and disability.
Foous groups were used fo identify the enablers and facilitators to the proposed changes, determining that the
intervention should be delivered at the individual, clinician level. The implamentation of tha TOF to achieve the
desired clinician behavier changes was systematic and transparent, invalving a four step process of identification
of the following: (a) targeted behaviors for change, (b) barriers and enablers to the proposed change, (c) change
techniques or madels of behavior to use, and (d) measurement and implementation of the change (French et al,
2012).

Te refine and further suppart the validity of the TDF, Cane, O'Connor, and Michie, conducted additional research
using behavioral expents to sort theoretical constructs of the TDF resulting in a refined framework with a strong
empirical base. Fuzzy cluster analysis and discriminant content validity testing provided good support of the
content and construct valdity of the TOF for the basic structure of the framework, with the addition of two
additicnal domains, “Oplimism”, and “Intention”. The validity testing also resulted in a refinement of unigue
theoretical constructs from 112 in total o 78, A terature review by Francis, O'Connor and Curran (2012)
identified 17 studies that used the TOF in an empirical study to guide health care clinician behavior changes,
further supporting its use. The refined TDF will be wsed in this study.

Lipworth, Taylor and Braithwaite (2013) conducted a qualitative synthesis of successful evidence-based andior
clinical quality intervention research using thematic analysis to datermine the a pricn usefulness of the TDF, The
authors employed the TOF to interpret the literature, using a comprehensiva combination of Morse's outline of the
cognitive base of qualitative research, and Charmaz's grounded theory approach to coding of data using an open
coding, followed by a focused coding phase (Charmaz, 2006, Morse, 1994; Lipworth, Taylor and Braithwaite,
2013), Findings from the gualitative synthesis indicated a significant relevance of the TDF domain constructs to
the barriers to and facilitators of clinical behavioral change. Moreover, Lipworth, Taylor and Braithwaite (2013)
found no emerging themes that could not be mapped to the framework, further suppering the use of the TDF to
guide evidence-based implementation interventions.

The transparency of the TDF process and the demaonstrated reliability of the TDF in behavior change
implementation in multiple studies are identifiable strengths of the framework, The TDF provides an evidence-
based theoretical approach to improve the clinical behaviors of labor and delivery nurses. and ultimately, neonatal
outcomes. Ventilation of the lungs is the single, most important step in neonatal resuscitation (AAPIAHA, 2016).
Improving the bag-mask skills of labor and delivery nurses can potentially reduce the number of complex
resuscitations by focuzing on the establishment of sportaneous respirations,

C. PRELIMINARY STUDIES

Provide an account of the principal investigator's preliminary studies pertinent to this protoeol andier any other
information that will help to establish the experience and compelence of the investigator to pursue the proposed
project

A qualitative study was conducted by this investigator to examine facilitators of barriers to effective delivery room
resuscitations as identified by individual interprofessional delivery room neonatal resuscitation team members
Team members included labor and delivery nurses, midwives, neonatal nurses, neonatal nurse practitioners and
neonatologists. A central recurrent theme identified from the analysis of the interviews was the need for simulated
prectice in the area of positive pressure ventilation for delivery room nurses, who are usually first responders to
unanticipated neonatal resuscitations. This low-level evidence supperts the need for a better understanding of the
perceived barriers and facilitators to implementing effective bag-mask ventilation from the standpoints of labor
and delivery nurses. This stedy will explore the perceptions of the nurses wio are first responders o dellvery
room resuscitations to determine specific factors affecting implementation of positive pressure ventilation, Data
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from this study will be foundational in developing a skills practice program for review of positive pressure
ventilation for labor and delivery nurses in addition to the biyearly NRP training.

D. RESEARCH DESIGH AND METHODS (including data analysis)
Dascriba the research design and lhe procedures la be used fo accompiish the specific aims of the project.

Explain sequantially the study procedure, including all the visits, contacts, and inferactions if the sfudy will be
designad in phases and each phase will require separate IRB approval, please specifically indicate this in the
descriplion. Include how the data will be collecled, analyzed, and interpreted and specify what statistical methods
wiill be usod. Discuss tha particwiars of the research instruments, questionnaires and other evaluation instrumants
in datail. For well-known, esfablished valld and reliable test instruments the detail here can be briaf. If interviows
or groups seffings are fo be audio faped or video laped describe in delail the conditions under which it will take
place. Describe any new methodology and its advantage over exisling methodologies, Discuss the potential
difficulties and limitations of the proposed procedures and alfernative approaches to achieve the aims. As part of
this section, provide a fenfative sequence or timetable for the project, Point oul any procedures, sifuations, or
materials that may be hazardous fo parsonnel and the pracautions fo be axercised.

A well-established modality for eliciting rich data from a homogeneous group, focus group methodology will be
used to capture information for this study (Redmond & Curtis, 2009), Althouah not ideal for all research topics,
homogenous focus groups can provide valuable information as they provide an oppartunity to view the same
phenomenon through many different lenses, while providing a commonality that may enbance the sharing of
insights (Krueger, 2006). Use of social interaction to trigger conversation about & topic while providing a wide
range of experiences is the aim of focus group methodolagy (Traynor, 20158). The researcher will serve as the
moderatar in interviewing consenting participants in 3 focus groups comprised of 6-8 participants each, using
semi-structured questions from a standardized interview guide. Interviews will be audio recorded with verbatim
transeription for data analysis.

A gualitative descriptive approach will guide data collection and analysis for this research. Qualitative description
offers the ressarcher an opportunity to obtain a clear description of the research phenomenon (Magilvy &
Thomas, 2009), Selected for its naturalistic underpinnings, qualitative description is a valuable mathod that
presents the facts by remaining close to the surface of the words rather than delving into the mare interpretive
realms of other methodolegies such as grounded theory, phenomenclogy, and ethnagraphy (Sandelowski, 2000).
Qualitative content analysis, a method of visual representation of the data for the purpose of summarization of the
data, is typically the data analysis strateqy of choice in qualitative description (Sandelowski, 2000). Directed
content analysis uses an approach that provides struciure to the data analysis process by using existing theory or
prior research to organize and categorize the data (Hsieh & Shannon, 2008).

Using a systematic approach, the Thaoretical Domains Framework will guide the formation of the interview
guestions, data analysis, and intervention development. Developed io address complex heaith care provider
practice neads, the Theoretical Domains Framework provides an organizing guide to bridging the knowledge-
practice gap (Cane, O'Connor, & Michie, 2012). Implementation of interventicons to imprave health care
practitioner practice behaviors is well-documented in the literature however, the impact on behaviors has been
varied (French et al, 2012). The use of evidence to guide interventions to improve skill execution is an approach
that is optimal in theory. The Theoretical Domains Framework provides a systematic, mathodelogical approach to
designing interventions strongly supportad by evidence-based rationale (French et al., 2012).

The 4 overarching TDF questions listed below will guide the categorization of the data. Interview guide guestions
based upon the refined TDF (Cane, O'Conner, & Michie, 2012) will be mapped to the 14 domains o ensure that
the questicns align with the framework domains, The 14 domains of the refined TOF will be used as a framework
to map data for the purposes of organization and analysis: knowladge; skills; social/professional role and identity;
beliefs about capabilities; optimism, beliefs about consequences; reinforcement; intentions; goals; memory,
attention and decision processes, environmental context and resources; social influences; emotions; behavioral
regulation. These domains will guide the formation of the interview guide questions, and the coding of the data.

The following questions from the Theoretical Domains Framewark will guide the initial categorization of the data
from this study:

1. WWho needs 1o do wnat diterently’” {addressed in the previous study)
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2. Which barriers and enablers need to be addressed?

3. Which intervention components (behavior change technigues and model(s) of delivery could cvercome the
madifiable barriers and enhance the enablers?

4. 4. How can behavior change be messured and understood?

Question 1 was addressed in @ previous study in which interprofessional neonatal resuscitation team members
ware interviewed to determine facilitators and barriers to effective delivery room resuscitations; the data

supported the need to target bag-mask ventilation training for labor and delivery nurses, A recurrent theme in the
qualitative data analysis was the need to develop beg-mask skills for labor and delivery nurses, who are usually
first responders to deliveries requiring necnatal resuscitation. The data from the interprofessional study identified
a specific target group with potentially modifiable barriers, labor and delivery nurses, answering guestion one from
the Theoretical Damains Framework methodology, also creating the basis for this study.

Sample and Setting
Sample Size Determination

Sample size in focus group research should depend upan the research topic and the ability of the moderator to
maintain control of the group (Redmond & Curtis, 2008). Krueger (2006} suggests focus group sizes ranging from
4 or 5 for for topics that may evoke strong emotional regponse, and up to a dozen people for topics that may be of
a less sensitive nature. Approximately 6-8 people will comprise each focus group with a total of 3 groups.

Recrultment and Enrollment

After attaining IRE approval from Virtua Health and MUSC, the researcher will provide potential participants with
an informational sheet describing the study. The investigator is requesting waiver of signed consent for this study.
The informational sheets will describe participant rights, the purpose of the study, the tasks or precedures,
duration of participation, potential risks, confidentiality, and principal investigator contact information for quastions,
The participants will be provided an opportunity to ask questions in a private area in person, and the email and
phone number of the investigator to ask questions, All potential study participants will be infermed that
participation in the study is voluntary and that participants can withdraw at any time. The researcher will make an
effort to obtain a representative labor and dalivery nurse sample with a total of approximately up to 24-25 labor
and delivery nurses who are responsible for responding to neonatal resuscitative emergencies within the delivery
room in the study setiing. Approximately §-8 paople will comprise each focus group with a total of 3 groups. There
are approximately 100 nurses who are aligible for recruitment. Polential participants will be informed that the data
collected from this study is for research purposes only and no access to interview data will be given to hospital
staff and supervisors,

Focus group interviews will be conducted outside of the work area in a private location easily accessible to
participants. Ground rules will be presented to participants prior to the interview session stressing the
confidentiality of the facus group, and instructing participants to refrain from discussing all infermation discussed
in the group outside of the focus group session. All participants will be assigned a number for confidentiality and
organization purposes.  The investigator will serve as the moderator of the focus group intarviews, which will ba
guided by the interview guide. The semi-structured questions from the interview guide will include appropriate
probes will be used to ask labor and delivery nurse participants to describe perceived enablers and barriers to
bag-mask ventilation. Data from the interviews will be recorded on an encrypted digital voice recorder. All
interview data collectad will be uploaded stored on a password-protected, firewall secured, MUSC server
reserved for research purposes at the College of Nursing. Only the investigator and Dr. Susan Mewman, the
faculty advisor, and IRB officials at Virtua Health and MUSC will have access to the study's data and research
files. Voice data will be transcribed word for word, and reviewed for accuracy, The digital recorder and the
interview transcriptions will be kept in a secure location, in a locked file cabinet in the locked office of the
investigator for later analysis by the investigator.

Interview guide:

Who ara the first responders when you have to provide bag-mask ventilation for a neonata?
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How often would you say you have to provide bag-mask ventilation for a neonate?

Can you describe the process and what typically happens?

What do you perceive as barriaers 1o providing effective bag-mask ventilation for a neonate?

{Any environmental factors?)

What do you perceive as enablers to providing effective bag-mask ventilation for a neonate?

If you had to improve your resuscitation skills, what area would you like te wark an?

The interviewer will use prompting word and phrases such as “Go on," “Tell me more,” “Interesting.” and “How did
you feel about that?*

Data analysis

Qualitative data will be coded line-by-line, analyzed and summarized using a qualitative descriptive design with 2
direct cantent analyss approach, Directed content analysis uses an approach that provides structure to the data
analysis process by using existing theory or prior research to organize, categorize, and code the data (Hsieh &
Shannon, 2005). Selected for its application of theory to the data organization and analysis process, direct
content analysis can be used 1o validate existing theory (Hsieh & Shannon, 2005). The TDF will guide the
categorization of the data in this study. Key concepts andlor variables will be identified and used as initial coding
categories, followed by the determination of operational definitions for each category (Hsieh & Shannon, 2005).
Drata from a pravious study providas the answer for the first TOF question: Who needs to do what differently? The
remaining TOF questions will form the initial coding framework for the data with the following categories: Barriers
and enablers, behavior change technigua, and modifiable barnersimethods to enhance the enablers (French et
al., 2012). Text will be highlighted using the predetermined codes. Interview text that cannot be categorized with
the TDF guided coded scheme will be assigned a new code for later coding in a separate category or subcategory
of an existing code (Hsiegh & Shannon, 2005). Findings from the data analysis will provide evidencs sither
supporting or not supporting the TDF (Hsieh & Shannon, 2008).

Limitations

One limitation of the proposed study is the use of the labor and delivery nurse as the targeted population for the
study. While not representative of the entire interprofessional group, establishment of adequate ventilation is a
skill that labor and delivery nurses perform aften, parhaps more than most interprafessional neonatal resuscitation
tearn members, necessitating a targeted spproach to this population. Moreover, establishment of effective
ventilation in the initial resuscitation stages is key in preventing a more complex resuscitation, Simulation provides
an excellent opportunity for review of skills that will be performed clinically. While the benefits of simulation-

based training are well documented in the literature, the evidence supporting simulation as a means of improving
patient outcomes has been inconsistent (Finan et al., 2012).

E. PROTECTION OF HUMAN SUBJECTS

1. RISKS TO THE SUBJECTS

a. Human Subjects involvernent and Characlerislics

- Dascribe the proposed involvement of human subjects.

- Dascribe the charactensiics of the subject popuwlation, including their anticipated number, age range and heallh
slalus,

This research involves interviswing labor and delivery nurses who resuscitate newbams in the delivery room
about their perceptions of the enablers and barriers to effective bag-mask ventilation of the newbarn, The
participants are healthy adult women and the age range is from 21 - 87 The rizk to the participant is minimal, with
the minimal risk being disclosurs of information to employers. The investigator will protect the confidentiality of the
participants and not share the data with employers, using it strictly for research purposes. Furthermore, the
nformation sheet will contain information directing the participants to refrain from discussing the focus group
nformation outside of the focus group setting. These instructions will be provided again, prior to, and following the
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focus group sessions, In addition, the graund rules for the focus group sessions, which will be reviewed at the
start of each fecus group session, will alse contain a statement about the importance of maintaining the
confidentiality of the focus group session information. The interviews will be held in & comfortable private location,
easily accessible to participants. Refreshmeants will be served, Prior to the start of the focus group interviews,
each participant will be assigned an identifier. Each particspant will be asked to say their assigned identifier prior
to answering questions for organization purposes, Before each session, ground rules will be presented and
reviewed with participants.

Participants ground rules are as follows:
All information discussed here is confidential and will not be discussed oulside of this session,

If any participants becomes distressed during the meeting, she can leave the room and reanter
the group or withdraw, whichever is preferred by the pariicipants

Participation in focus groups is strictly voluntary and in no way related to conditions of
employmeant.

Participants will say their identifier prior to speaking.

Participants can withdraw participation at any time and for any reasan.

One person will talk at a time.,

The focus groups will not exceed 90 minules,

If the conversation becomes heated, we will take a 30 second break from speaking.

There are minimal risks of embarrassment and fear of disclosure of information. While thesa risks exist, the Pl will
attempt to minimize these risks by protecting the study data through the maintenance of confidentiality and
storage of the data on a password-pratected, firewall-secured, MUSC server at the College of Mursing that s

used for research purposes, Transcrptions and the encrypted voice recorder will be kept in a locked file cabinat in
the office of the investigator,

The study participants are employeas of a communily hospital in Scuthem Mew Jersey in which gpproximately
7200 deliveries occur annually. However, the interviews will acour off-campus at a location convenient to
participants. Interviews will be recorded on an encrypted digital recorder for uploading to the MUSC passward-
protected firewall College of Nursing Research Server. Prior to each focus group session, participants will be
informed of the privacy of the information gained from the group interviews, Alsa, since focus group discussions
include personal opinions, extra measures will be taken to protect each padicipant's privacy. The researcher will
begin the focus group by requesting that participants agree to the importance of keeping information discussed in
the: focus group confidential. She will then ask each participant to verbally agree 1o keep everything discussed in
the room cenfidential and will remind them at the end of the group not to discuss the material outside of the focus
group. Prior o the interviews, the investigator will inform participants that participation is voluntary, and withdrawal
is possible at any point during the focus group session. Participants can withdraw without penalty. Te minimize
nsks of disclosura to participant's employers, the parficipants will be assigned a number prior to interviews, Only
the researcher and the research advisor will have access to the data collected. Any tapes and transcripts of the
focus group will be destroyed after one year or &t the end of the study,

Prior to the start of the focus group interviews, each participant will be assigned an identifier that will provide

anonymity for participants and assist with the organization of the data. Each participant will be asked to say their
assigned identifier prior to answering questions.

INCLUSION OF CHILDREMN

Mo children will be included in the study, as the eligibility criteria states that participants will be health care
nrowvidarefclinicians sver the age of 21,
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Since the sludy population is comprised anly of females, males will not participate in this study. The researcher

will =eek to obtain a diverse sample. Children will not be included in this study since the research study only
addresses labor and delivery nurses who perform neonatal resuscitation.
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Estimated/Targeted/Planned Enrollment Report

Study Title: Bag-Mask Ventilation of the Neonate in Labor and Delivery: The Perspective of the Labor and
Delivery Murse: A Qualitative Deseriptive Study

Domestic/Foreign: Domestic

Comments
TARGETED/PLANNED EMROLLMENT: Number of Subjects
Sex/Gender
Ethnic Category Females Males Total
Hispanic or Latino 0 0 1]
Mot Hispanic or Latino 25 o 25
Ethnic Category: Total of All Subjects™ 25
Racial Categories

American Indian/Alaska Native 0 0 0
Asian 0 0 a
Mative Hawaiian or Other Pacific Islander 0 0 a
Black or African 5 o 5 o
White - 20 0 20
Maora Than One Race 0 1] 0
Racial Categories: Total of All Subjects* 5 25

*The “Ethnic Category: Total of AN Subjects” must be equal to the "Racial Cafegones: Total of Al
Subjects”.

- idantify the critena for inclusion or exclusion of any subpopulalion.

- Explain the rationale for the involvemeant of special classes of subjects, such as fefuses, neonales, pregnant
women, children, prisoners, institutionalized individuals, or others who may be considerad vulnerable populations
Note that ‘prisoners” includes all subjects involuntanly incarcerated (for example, in defenfion centers) as well a3
subjects who become incarcerafed after the study begins.

- If you propose o exclude any sex/gender or racialfethnic group, include & compeilling rationale for the proposed
exclusion, Forexample, 1) the research gueastion addressed is refevant fo only one gender or 2) evidence from
priar research strongly demonstrates no difference between genders.

- Provide either a description of the plans lo include children or, if children will be excluded from the proposed
research, then you musf present an acceplable jusfification for the exclusion. For example, 1) the condition s
rare in children as compared lo adulls or 2) insufficlent dala are avallable in adults to judge risk in children.
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- List any collaboraling sites where human subjects research will be performed, and describe the rofe of those
sifas in performing the proposed ressarch.

Children will not be included in the study. The study population is comprised of licensed professionals who
perform naonatal resuscitation,

b. Sources of Materials

- Dascribe the resoarch materal obfained from living human subjects in the form of specimens, records, ar data.
- Describe any data that will be recorded on the human subfects involved in the project.

- Daseribe the linkages to subjects, and indicate who will have access fo subject identilies.

- Provide informalion aboul how the specimens, records, or data are collected and whether materal or data will
be collected specifically for your proposed research project,

¢. Potential Risks

- Describe the potential risks lo subjecls (physical, psychological, social, legal, or other), and assess their
likelihood and seriousness to the subjects.

- Where appropriale, describe allernative treatments and procedures, including the risks and benefits of the
alternative treatments and procedures to parficipants in the proposed research.

Potential risks in this study include risk of embarrassment, and risk of disclosure of information 1o employers.
Study participants will be asked to keap the interviews confidential, and information gained from the interviews will
not be disclosed to employers and supervisors. Furthermore, interviews will take place in a neutral private area
outside of the work area, Interviews will be taped on a password-encrypted device, only accessible by the
researcher. The data will be uploaded as soon as possible to the Medical University of South Carolina College of
Mursing server, which exists for research purposes only. Data will be accessible anly ta the Pl and the Pl
supervisor, Dr. Susan Newman.

2. ADEQUACY OF PROTECTION AGAINST RISKS

a. Recruitment and Informed Consent

- Dascribe plans for the recruitment of subjects {where appropriate) and the process for oblaining informed
consent, If the proposed sludies will include children, describe the process for meeting requirements for parenital
permission and child assent.

- Include a description of the circumstances under which consent will be sought and obtained, who will seek i, the
nafure of the information fo be provided fo prospective subjects, and the method of documenting consent.
Participants will ba recruited by fiyer during non-work hours. All information pertinent o the study such as time of
participation, study procedures, rsk and benefits will be included in the flyer, in addition to study Pl contact
informaticn for additional questions. Infermation gained from the study will be confidential and used for research
purposes anly. Data will be recorded on an encrypted digital recorder, and erased upon uploading to the Medical
Lniversity of South Carolina College of Mursing research server, Information will not be shared with employers ar
supervisors, Willing participants will be asked to contact the Pl by phong, and focus group interview sassions will
occur at times when participants are available at a private location accessible to the participant.

Recruitment and retention procedures

b Protection against Risk

- Describe planned procedures for protecling agains! or minimizing potential risks, including risks fo
confidantiality, and assess their likely effectivenass,

- Where appropriate, discuss plans for ensuring necessary medical or professional intervention in the event of
adverse effects lo the subjects.

- Studiss that invalve clinical trials (biomedical and behavioral intervention sludies) must include a description of
the plan for data and safely monitoring of the research and adverse event reporting to ensure the safely of
subjects in Section 4 below.

Informatian will be canfidential and not shared with amployers or supervisors. The interview audio data will be
uploaded to the Medical University of South Carolina College of Nursing Research Server as soon as possible

3._POTE MEFITS OF PROPOSED RESEARCH TO THE SUBJECTS AND OTHERS

- Discuss the potential benelits of the research to the subjects and obthers.
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- Discuss why the risks to subjecls ara reasonabie in relation to the anticipated benefits to subjects and offers
While this study does not have any direct benefit for participants, the infarmation gained from this study will
provide useful infermation that may improve the process of necnatal resuscitation in the study setting, thereby

contributing to the state of sclence for NR in the study setting. Upon conclusion of the study, the findings will be
shared with study participants.

4, IMPORTAMCE OF THE KNOWLEDGE TO BE GAINED

- Discuss the importance of the knowledge gained or fo be gained as a result of the proposed research.

- Discuss why the risks to subjects are reasonable in relation o the importance of the knowledge that reasonably
may ba expecied o rasult.

Information gained in this study can facilitate development of an intervention to improve NR in the study setting.
Addressing the facilitators and barriers of effective ventilation of the neanate from the perspectives of first
responders is an essential first step in developing a training pragram that can directly address existing =kl
deficits. Establishment of effective ventilations is the most important intervention that can improve outcomes for
necnates who are unable to breathe at birth. Information from this study will be instrumental in guiding targeted
training geared towards the maintenance of competency in bag-mask ventilation.

- NOTE® Test articles {investigational new drugs, devices, or biologicals) including fest arficlas that will be used for
purposes or administerad by routes that have not been approved for general use by the Food and Orug
Administration (FDA) must be named. State whether the 30-day interval between submission of applicant
carlification to the FOA and its response has elapsed or has been waived andfor whether use of the test article
has been withheld or restricted by the Food and Drug Administration, and/or the slalus of requests for an IND ar
IDE covering the proposed use of the test article in the research plan,

5. 8 T SAFETY INIMIZING RISKS (Data and Sa Maonitorin

Studhes that involve “clinical trials (see description below) must include & descriplion of the plan for subject safefy
and minimizing risks of the research, including data monitoring and adverse event reporting to ensure the safety
of subjects. The complexily of the plan should be determined by the level of risk to subjects. The plan should
specify: 1) what will be monitored, 2) how frequently the monitoring will occur, 3} wha will be responsible for the
monitoring, and 4) study endpoiils,

REGULATORY BINDER

A regulatory binder will be maintained that will include all pertinent study information. The binder will be stored in
a securs locked location. Documents will be organized in the under the following tabs, and information will be
stored in reverse chronological order, with the most recent information fiked in the beginning of the appropriata
section. Informaticn will be categorized in the following labeled sections:

Contact information

MNames and contact information of study PI, supervisor, emergency contact information, and off campus personnel
will be kept in this section.

Protocol

The study protocol, and any amendments or changes to the protocal will be filed here. Protocols replaced with a
newer version protocol version will be filed behind the current protocol and clearly labeled as obsolete,

Source documents

Any source docurments will be stored here such as questonnaires, flyers, infarmation and information brochures.
Dietails of electranically stored data will be noted here to indicate the details of storage.

Study logs
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Enroliment of all consented participants and thair study status will be maintained in the study log which will be
stored in a secure location on & password protected computer and downloaded to the MUSC CON website and
stored in the appropriate section of the regulatory binder upon completion of the study.

CVs and Qualifications

A current CV of persons conducting the study will be maintained in this section of the binder, applicable
certifications such as the CITI course certification and applicable licenses and certifications.

Staff signature log

Perzonnel involved in the study such as assistants and persons who will parficipate in the collection of data will be
filed in this secticn.

Consents
All documents relating to study consant will be maintained in this section.
IRE approval

All IRB approvals, amendments, correspendence, and documents for auditing purposes will be stored in this
section.

Correspondence

All related study correspondence will be maintained in this section in reverse chronological order.

*Clinical Trials

A clinical trial s a prospective biomedical or behavioral research sfudy of human subjects thal is designed fo
answer specific quashions about biomadical or behavioral interventions (drugs, freatments, devices, or new ways
of using known drugs, freatments, or devices),

Ciinical trials are used to determine whather new biomedical or behavioral interventions are safe, efficacious, and
effective. Behavioral human subjects research imolving an intervention fo modify behawvior (diet, physical activity,
cognitive therapy, etc.) fits these criteria of & ciinical trigl. Human subjects research o develop or evaluale clinical
laboratory tests (e.g, imaging or molecular diagnostic fests) might be considered fo be a clinical trial if the test will
be used for medicsl decision-making for the subject or the tes! itself imposes mare than minimal risk for subjects.

F. REFERENCES/LITERATURE CITATIONS

List all refarences. Each reference must include the fitle, names of all autfiors, book or jourmal, valume number,
page numbears, and yaar of publication. The reference showd be imited fo refevant and current liferature. It is
imporfant to be concise and fo select only those literature references pertinent lo the proposed research.
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G. CONSULTANTS
Where spplicable, attach electronic versions of appropriale letters from all individuals confirming their roles in the
profect Go to the application under “additional uploads” to attach this informalion.

H. FACILITES AVAILABLE

Describe the facilities available for this project including laboratories, clinical resources, elc

Although the participants work at a local community hospital, the data collection for this qualitative study will take
place outside of the work area in a private location convenient to participants.

I INVESTIGATOR BROCHURE
If applicabls, attach the electronic version of the investigator brochure, Go lo the application under “additional
uploads” o atfach this information.

J APPENDIX
Attach any additional informalion pertinent to the application, such as sunveys or questionnaires, diaries or logs,
gic. Go fo the application under “addittonal uploads” fo attach this information
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