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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, a review 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: 

 Aim1:  To conduct an integrative review of measurement instruments for delivery 

room neonatal resuscitation simulations 



 ix 

 Aim 2:  To examine the facilitators of, and barriers to, delivery room neonatal 

resuscitation from the perspectives of interprofessional neonatal resuscitation team 

members 

 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 a timely 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. 



 x 

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 
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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 et al., 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:  

 Aim1:  To conduct an integrative review of measurement instruments appropriate 

for interprofessional neonatal resuscitation simulations 

 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 

 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 
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 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, 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, Finer, Halamek, Mickas, 
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Bennett, et al., 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, et al., 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).  
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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 et al. (2016) examined the 

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

5.1 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 
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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 
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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 
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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 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.  



 35 

 
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 et al., 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 et al., 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 et al.’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 IP 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 

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: “I 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 remaining calm: “There’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. Identified 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 I 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 



 43 

resuscitated immediately: “As I was doing what I was doing I 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 et al., 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 et al., 2014; Pearlman et al., 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 et al., 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 et al., 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 
Interview Guide 

 Can you describe your role in neonatal resuscitations in the delivery room?  

 What can you tell me about what happens in the delivery room when a baby cannot breathe?  

 Can you describe a memorable neonatal resuscitation 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 neonatal resuscitations in the delivery room, how 

would you make the process better? 

Secondary prompts to elicit narrative: 

 Tell me more about that. 

 Can you tell me how that happened? 

 Yes… 

 Ummhmm… 

 Interesting. 

 Can you describe what you mean by that? 

 Really? 

 How do/did you feel about that? 

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

Table 2 

Participant Demographics 
Profession Participant Race/Sex Years of experience Role 

Nurse Labor Nurse 1 White/Female 30 years Initial responder 

Physician Neonatologist White/Female 10 years Initial responder 

Nurse Labor Nurse 2 Black/Female 7 years Initial responder 

 Nurse Midwife Midwife 1 White/Female 7 years Second assist 

NICU Nurse NICU Nurse  White/Female 5 years Second assist 

Nurse  Labor Nurse 3 White/Female 16 years Initial responder 

Respiratory 

therapist 

Respiratory 

Therapist 

White/male 30 years Respiratory support 

Nurse Midwife Midwife 2 White /Female 30 + years  Secondary support 

Nurse Labor Nurse 4 Black/Female 30 years Initial responder 

Nurse  CRNNP 1 White/Female 6 years Initial responder 

Nurse  CRNNP 2 White/Female 15 years Initial responder 

Nurse Labor nurse 5 White/Female 25 years Initial responder 
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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 bab y and figuring out what is the cause, and why is 

this happening right now…I want 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 situations is when 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 often.” (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) 

I don’t’ feel like my skills are as good six months after the class as they were the first six months after I 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 t he 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 establish roles, 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 if they 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) 

 

 

“…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.” 

(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 I 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 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 of what was goin g on with the baby 

so that they wouldn’t be like… oh my gosh what is going on…” (labor and 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. Skills 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 et al., 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 et al., 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 et al., 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 or is not going in?” 

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

Nurses expressed frustration when providers not current or competent in their neonatal 

resuscitation skills insist 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 inhibited 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 et al., 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 inside, 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, I don’t know if it has been 10 seconds or a minute and a 

 half…you are  supposed to reassess every couple of seconds but I 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 I 

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: 

“I 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, I 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 I’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 I 

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 skills, 

and did not hesitate to provide PPV when they believed was necessary.  

 “There’s no doubt in my mind if I 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: 



 

 70 

 “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 a nice 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 being prepared is the best thing to prevent barriers.” 

 “I turn the heater up on the warmer, I turn on the O2. I 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 et al., 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 et al., 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 unveiled 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 

(n = 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’t have a comfort level that I am ventilating correctly to get the air in there. Is it 

really going in or is it not going in?’ 

 

 

I feel like I can brush up on things…” 

 

 

“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 a leak. 

“The present equipment, terrible terrible.” 

 

 

 

 

 

“The emergency button should be right next to the warmer 

“There’s a lot of stuff we do not. 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 outs tanding 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 nurse in the delivery room to initiate bag 

and mask …and that no one is going to say, “why did you do that?”” 

“You walk in…and everyone is in the way, but not everyone is doing something.” 

“a needy 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 

Regulation/ 

Emotion (n = 7) encompasses a 

complex reaction involving 

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) 

 

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) 

 

Social influences as a enabler  

 

 

 

 

 

 

 

Anxiety 

 

 

Fear 

 

 

 

 

 

 

 

 

Anxiety affecting 

actions 

 

 

 

 

 

 

 

 

 

Peer pressure 

 

Being watched by 

the family 

 

 

 

 

 

Easier for the 

you are resuscitating…” 

 

 

 

 

 

 

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

“On the inside, your heart is pounding…” 

 

“People are afraid to do it…” 

 

 

 

 

 

 

 

 

“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; I don’t know if it has been 10 seconds or a minute and a half…” 

 

 

 

 

 

 

 

“There are some nurses who don’t put their call lights on for assistance, but I always 

do” 

“The parents are watching me, everyone is watching me…” 

 

 

 

 

 

 

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

 

 

 

Beliefs about consequences 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 doctor says 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 on the warmer, I turn on the O2, I 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 that initial step to do it, they don’t want to go to that step…but if 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 just keep doing things to try to fix it until the baby responds…” 

 

 

 

 

 

 

“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…” 

 

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

to do…” 
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Intentions are a conscious decision 

to perform an action to act in a 

certain way 

 

 

 

Beliefs about capabilities 

 

 

 

 

 

 

 

 

 

 

Keeping the family 

updated regarding 

the baby’s status 

 

 

 

 

 

 

 

“You need to be able to look at the mom and dad and say it’s okay and that this is going 

on, I think that goes a long way when they are lying there…they just see, “They just 

took my baby!”” 

 

 

 

“Even if I think I have a secondary apnea…or it I have a baby that has not come around 

through stimulation there is no doubt in my mind that I 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 
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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 facilita tors 

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, et al., 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 

quantitative 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 measurement 

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 a result, evidence-based guidelines are inconsistently applied to practice 

(Gagliardi et al., 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 unveil 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 

clinician behaviors (Cane, O’Connor, & Michie, 2012).  
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 Simulation-based neonatal resuscitation scenarios are central to the 7th 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 Research to 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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