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Abstract 

In the United States, more than 200,000 adult patients die annually from inpatient cardiac 

arrest with survival rates stagnated at 22%–25% nationally. Recently, the adoption of 

fully automated life support training modalities by health care organizations has become 

widespread with limited literature available showing the effects on inpatient, cardiac 

arrest survival. The purpose of this quantitative study was to investigate the effects of 

fully automated life support training on inpatient, cardiac arrest survival. Applying 

Bloom’s mastery learning theory, the impact of the Resuscitation Quality Improvement 

(RQI) quarterly training and hospital unit compliance on inpatient cardiac arrest return of 

spontaneous circulation (ROSC) was assessed using retrospective secondary data analysis 

of the American Heart Association’s Get with The Guidelines inpatient cardiac arrest 

data and historical unit RQI compliance data. Using binary logistic regression, a 

convenience sample of adult, inpatient cardiac arrest data from between 2015–2019 and 

RQI training unit compliance data (n=585) were analyzed. Results indicated post RQI 

training implementation, overall, patients were 1.457 times more likely to achieve ROSC 

with cardiac and noncardiac preexisting conditions being statistically significant 

predictors of ROSC; those with only cardiac preexisting conditions were 4.026 times 

more likely, only noncardiac preexisting conditions were 2.859 times more likely, and 

those with both cardiac and noncardiac preexisting conditions were 3.060 times more 

likely than those with no preexisting conditions. This study contributes to positive social 

change by addressing the existing literature gap and informing stakeholders regarding the 

effectiveness of fully automated life support training on inpatient cardiac arrest survival.  
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Chapter 1: Introduction to the Study  

In the United States, more than 200,000 adult patients die annually from cardiac 

arrest occurring during their hospital admission (Andersen et al., 2019; Centers for 

Disease Control [CDC], 2021). Historically, the patient survival rates of inpatient cardiac 

arrest have been recorded between 22%–25% nationally (Dudzik et al., 2019; Panchal et 

al., 2020). Even with tremendous scientific strides in medical care over the last several 

decades, the inpatient, cardiac arrest survival rates in the United States have been 

stagnated at the current survival rates of 22%–25%. Lack of progress in improving 

inpatient, cardiac arrest survival rates have led to investigation of current life support 

training modalities and their effectiveness in training clinicians to respond to inpatient 

cardiac arrests with high-quality cardiopulmonary resuscitation (CPR) skills (Dudzik et 

al., 2019; Hansen et al., 2019; Panchal et al.,2020).  

Until the recent American Heart Association’s (AHA; 2020) Cardiopulmonary 

Resuscitation Guidelines release launching the campaign, “The Time for Digital is Now,” 

the majority of life support training was conducted with instructor-led training (ILT) with 

a post classroom CPR skills validation conducted by a trained and certified AHA 

instructor. With a multitude of recent literature supporting the ineffectiveness of biennial 

ILT on clinical CPR skill retention (i.e., Hansen et al., 2019; Pedersen et al., 2018), the 

AHA has recommended all life support training transition to a fully automated modality 

of life support training. Although the AHA’s scientific contributions show a positive 

correlation between fully automated life support training and increased clinician CPR 

skill retention (Dudzik et al., 2019; Panchal et al., 2020), little research exists that shows 
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the effects of fully automated life support training on inpatient cardiac arrest return of 

spontaneous circulation (ROSC), which is a critical component of patient survival (Chan 

& Tang, 2020). To close this existing literature gap, I analyzed the likelihood of inpatient 

cardiac arrest ROSC pre- and postimplementation of Resuscitation Quality Improvement 

(RQI) quarterly training. Due to the known contribution and influence multiple variables 

have on inpatient cardiac arrest ROSC, the following variables were used as predictors 

for assessing the likelihood of inpatient cardiac arrest ROSC pre- and postimplementation 

of RQI quarterly training: cardiac and noncardiac preexisting conditions and patient age. 

In this chapter, I discuss the background, problem statement, and purpose for this 

study regarding the effectiveness of fully automated life support training on inpatient 

cardiac arrest ROSC and the relationship between unit compliance with RQI quarterly 

training and the likelihood of achieving inpatient cardiac arrest ROSC. In addition, the 

chapter includes a description of the research questions driving this study, the theoretical 

framework, the nature of the study, relevant definitions, and assumptions. The scope and 

delimitations, limitations, and significance of this research study are also provided. 

Background 

Clinical performance of CPR skills in the event of an inpatient cardiac arrest can 

be attributed to the effectiveness of life support training (Cheng et al., 2020; Dudzik et 

al., 2019; Hansen et al., 2019; Panchal et al., 2020). During the scientific investigation of 

the clinical effectiveness of traditional ILT courses, Hansen et al. (2019), Harris and 

Kudenchuk (2018), and Pedersen et al. (2018) found ILT courses to be insufficient in 

preparing clinicians to perform high-quality CPR. A significant contribution to these 
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inefficiencies was found to be the instructor’s lack of objectivity during hands-on CPR 

skill assessment validations (Hansen et al., 2019; Pedersen et al., 2018). In concert with 

these findings, Matterson et al. (2018) and Pedersen et al. identified a majority of the ILT 

inadequacies to be associated with rapid skill decay following life support training using 

traditional, biennial ILT modalities. Per Pedersen et al., skill decay had been shown to 

occur within 3 months of training. To combat skill decay and equip clinicians with 

training that supports high-quality CPR performance in the event of an inpatient cardiac 

arrest, Pedersen et al. recommended a transition from biennial, facilitator-led, basic life 

support (BLS) training to automated, self-directed learning tools. Overall, findings 

suggested automated learning had a greater impact on long-term skills retention than 

facilitator-led training using the same tools (Hansen et al., 2019; Harris & Kudenchuk, 

2018; Matterson et al., 2018; Pedersen et al., 2018). 

In response to the demand for fully automated life support training modalities, a 

life support training program, RQI, was designed and implemented within health care 

systems across the nation (RQI Partners, 2019). The RQI training program was built to 

deliver high-quality CPR training to clinical staff based on a mastery learning theoretical 

framework. Cheng et al. (2018, 2020) identified the mastery learning methodology 

framework of deliberate practice through low-dose, high-frequency assessments and real-

time automated feedback to be contributing factors of improved CPR skill retention over 

time. Similarly, Dudzik et al. (2019) and Panchal et al. (2020) found the use of RQI as a 

sole modality of life support training to improve clinician life support skill retention via 

quarterly cognitive training and corresponding CPR skill assessments along with clinician 
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perception of life support competency attainment and confidence in responding to 

inpatient cardiac arrests. Though several scientific contributions have shown a positive 

correlation between the RQI fully automated training program and its positive impact on 

CPR skill retention, little evidence exists that shows the effects of the RQI training 

program on inpatient cardiac arrest ROSC. As recommended by current literature, 

resuscitation education research needed to be conducted to establish links between 

performance outcomes in training, using fully automated life support training modalities 

such as RQI, and the impact on patient outcomes (Cheng et al., 2020; Dudzik et al., 2019; 

Panchal et al., 2020). Since an established gap in literature existed related to the use of 

fully automated life support training modalities such as RQI and their impact on patient 

outcomes, this study was necessary to narrow this gap. 

Problem Statement 

 Each year, more than 200,000 adult cardiac arrests occur in U.S. hospitals and 

less than 26% of adult patients survive while in the care of BLS-certified clinicians 

(Andersen et al., 2019; Benjamin et al., 2019; Harris & Kudenchuck, 2018; Neagle & 

Wachsberg, 2010). Although mandated clinical BLS certification every 2 years was 

intended to decrease patient mortality, inpatient cardiac arrest survival rates have 

remained steady at 24%–26% (Dudzik et al., 2019; Panchal et al., 2020). Providing 

valuable insight, research had emerged over the last 5 years highlighting the 

ineffectiveness of traditional instructor-led BLS courses on learner skill retention, 

resulting in poor patient outcomes (Dudzik et al., 2019; Hansen et al., 2019; Harris & 

Kudenchuck, 2018; Panchal et al., 2020). Moreover, literature supporting the need for 
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innovative and effective BLS training led to the development and rapid adoption of 

automated self-learning intended to replace traditional facilitator-led courses (Dudzik et 

al., 2019; Hansen et al., 2019; Panchal et al., 2020).  

In concert with supporting literature that prompted the need for more objective 

and effective life support training, the AHA’s (2020) life support guidelines release 

branded as “The Time for Digital is Now” recommended fully automated modalities of 

life support training in all health care organizations (RQI Partners, 2019). The Joint 

Commission (2021) also updated guidelines that advised health care facilities to provide 

life support education and training on a periodic basis post initial training. From this 

standpoint, RQI was designed to objectively assess health care provider competency with 

quarterly cognitive assessments and life support skill assessments (i.e., chest 

compressions on the adult manikin, chest compressions on the infant manikin, 

ventilations on the adult manikin, and ventilations on the infant manikin). Per Dudzik et 

al. (2019) and Panchal et al. (2020), quarterly cognitive and skill assessments were 

intended to improve clinical competency with life support skills and patient outcomes as 

well as decrease health care costs associated with life support training. Although RQI was 

developed to improve clinical competency, little research exists regarding the impact of 

RQI training on inpatient cardiac arrest ROSC; as such, I conducted this study to explore 

these outcomes. 

In my search of the literature, I found that Dudzik et al. (2019) and Panchal et al. 

(2020) have produced the only existing RQI program implementation research to date. 

Dudzik et al. conducted a mixed-methods program implementation study at the first 
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hospital in the Midwest to adopt RQI in 2016 and evaluated CPR performance during 

quarterly simulation sessions and investigated participant impressions. In the quantitative 

portion of the study, Dudzik et al. assessed psychomotor compression and ventilation 

performance, while in the qualitative portion of the study, they evaluated perceptual CPR 

confidence and satisfaction with RQI. The researchers concluded more research was 

needed to confirm the effectiveness of RQI at other hospitals and RQI’s impact on in-

hospital, cardiac arrest patient survival outcomes.  

Panchal et al. (2020) conducted a before-after intervention study following the 

launch of RQI. The CPR skills of registered nurses and patient care assistants were 

measured quarterly for each learner with a focus on compression and ventilation over the 

course of 1 year. Additionally, a total of 20 in-hospital, cardiac arrest events occurred 

(pre- RQI there were 11, and post- RQI there were nine) on the two nursing units being 

studied during the study period, offering opportunity to assess CPR quality given to 

patients under real circumstances. Pre- and post- RQI implementation scores were 

analyzed and compared to BLS skill data captured during the event of an inpatient 

cardiac arrest response, showing compression fraction improvement pre-RQI to post- 

RQI from 83% to 93% (p < 0.001) and an increase in compressions per minute (pre-RQI 

= 109 and post- RQI = 120, p = 0.008). Panchal et al. recommended further research to 

validate RQI training effectiveness on CPR skill retention and suggested research be 

conducted to assess the impact of RQI training on patient survival and neurological 

outcomes related to in-hospital cardiac arrest.  
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Dudzik et al. (2019) and Panchal et al.’s (2020) findings justified the need for 

further RQI implementation research related to RQI’s impact on inpatient cardiac arrest 

outcomes. Overall, I identified a gap in the literature pertaining to the impact of RQI 

training on inpatient outcomes and, specifically, determining whether a direct link exists 

between RQI training and inpatient cardiac arrest ROSC outcomes. To close this gap, I 

conducted this study focusing on the effects of RQI training on inpatient cardiac arrest 

ROSC. 

Purpose 

The purpose of the study was to perform a quantitative analysis to assess the 

effects of RQI training (i.e., an independent variable) and unit quarterly RQI training 

compliance (i.e., an independent variable) on inpatient cardiac arrest ROSC (i.e., the 

dependent variable) while controlling for the potential ROSC influencing variables of 

cardiac and noncardiac preexisting conditions and patient age. During the literature 

review, I identified a trending theme of study outcomes focused solely on learner 

knowledge retention and student learning outcomes in resuscitation education. Limited 

findings indicating the influence of training on patient outcomes prompted the need for 

future research to focus on assessing the direct relationship between provider training 

modality and actual patient outcomes (Cheng et al., 2020). Moreover, existing literature 

focused solely on the surrogate outcomes of learner knowledge and skill performance in 

the simulated setting and lacked representation of patient impact. Similarly, little is 

known concerning the role of unit compliance with quarterly RQI training and inpatient 

ROSC outcomes. Due to the rapidly shifting paradigm in training modalities, the need for 



8 

 

research linking simulation training directly to patient impact was paramount. From this 

perspective, the current study served as foundational research for the scientific 

community by addressing the direct link between simulated training and training 

compliance on inpatient cardiac arrest ROSC. 

Research Questions 

RQ1: What is the impact of RQI quarterly training on inpatient cardiac arrest 

ROSC in comparison to pre-RQI implementation inpatient cardiac arrest ROSC 

when controlling for cardiac and noncardiac preexisting conditions and age?  

H01: The likelihood of achieving ROSC after inpatient cardiac arrest when 

controlling for cardiac and noncardiac preexisting conditions and age is 

not associated with RQI implementation and training of facility staff. 

H11: The likelihood of achieving ROSC after inpatient cardiac arrest when 

controlling for cardiac and noncardiac preexisting conditions and age is 

greater following RQI implementation and training of facility staff. 

RQ2: What is the impact of hospital unit compliance with RQI quarterly training 

on inpatient cardiac arrest ROSC when controlling for cardiac and noncardiac 

preexisting conditions and age?  

H02: The likelihood of achieving ROSC after inpatient cardiac arrest is not 

associated with cardiac arrests occurring on hospital units achieving 

higher compliance with quarterly RQI training when controlling for 

cardiac and noncardiac preexisting conditions and age. 
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H12: The likelihood of achieving ROSC after inpatient cardiac arrest is 

greater with cardiac arrests occurring on hospital units achieving higher 

compliance with quarterly RQI training when controlling for cardiac and 

noncardiac preexisting conditions and age. 

Theoretical Framework 

The theoretical basis for this study was Bloom’s (1968) theory of mastery 

learning. While the use of this theory has differed from setting to setting, those true to 

Bloom’s ideas included two essential elements: (a) the feedback, corrective, and 

enrichment process and (b) instructional alignment (Guskey, 2005). The basic principles 

of mastery learning are that educational excellence was expected and could be achieved 

by all learners with little to no variation in measured outcomes (McGaghie, 2015). From 

this perspective, RQI training was designed with a competency-based approach that 

emphasized skill mastery through low-dose, high-frequency training (Cheng et al., 2020; 

RQI Partners, 2019). The concept of mastery learning includes the idea that all learners 

could and should achieve excellence with consistent measurable outcomes instead of 

simply meeting minimum standards (Dudzik et al., 2019; McGaghie, 2015). This 

approach to automated instruction included a pretest; curriculum delivery and deliberate 

practice; posttest; review of the curriculum/skills, and repeated testing, if needed; and 

frequent refresher training. Dudzik et al. (2019) and Panchal et al. (2020), whose work 

was foundational for the current study, used mastery learning as the theoretical 

underpinning for their studies regarding skill achievement and longitudinal skill retention 

using fully automated life support training. Furthermore, Dudzik et al.’s and Panchal et 
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al.’s application of Bloom’s theory offered insight into the way life support skills are 

attained and maintained with fully automated life support training and how mastery of 

these skills translated into clinical performance, affecting inpatient cardiac arrest ROSC. 

Nature of the Study 

In this quantitative study, I used multivariate logistic regression to analyze 

secondary data, collected from the AHA Get with The Guidelines (GWTG) database, to 

predict the likelihood of achieving ROSC in relation to multiple predictors (see Salkind, 

2010). As a primary focus, I assessed the impact of RQI quarterly training on inpatient 

cardiac arrest ROSC. Secondarily, I investigated the impact of unit compliance with RQI 

quarterly training on inpatient cardiac arrest ROSC. In alignment with a multivariate 

logistic regression data requirement, predictor variables were established and recorded 

during normal organizational operations and documented for each individual 

resuscitation event. This quantitative analysis of inpatient cardiac arrest ROSC pre- and 

post- RQI implementation elucidated the impact fully automated life support training has 

on inpatient ROSC outcomes along with the significance of unit RQI compliance in 

predicting ROSC achievement. 

 I accessed inpatient cardiac arrest data from the study site organization’s AHA 

GWTG data set, which included details regarding prevent circumstances, preexisting 

conditions, code blue event details, initial patient condition, the use of an automated 

external defibrillator, the presence of ventricular fibrillation/pulseless ventricular 

tachycardia during resuscitation attempt, ventilation, use of epinephrine, use of other drug 

interventions, and previous resuscitation-related events and issues (AHA, 2021b). RQI 
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unit compliance data were accessed via the study site organization’s RQI historical 

Juicebox analytics archives, which I requested from the organization’s learning 

management system for the research site. Based on the robustness of the GWTG data set 

and access to RQI learner compliance archives, data from other sources were not needed. 

Operational Definitions 

For the purposes of context clarification, the terms used extensively throughout 

this research study are listed and defined below. 

Code blue: In-hospital medical emergency indicating cardiac arrest or respiratory 

arrest requiring patient resuscitation (Eroglu et al., 2014). 

RQI compliance: Completion of assigned RQI life support curriculum within the 

designated calendar quarter (Laerdal, 2021).  

Compression rate: Rate of manual compression of patient chest wall (Meaney et 

al., 2013). 

Compression depth: Internal distance reached by mechanical compression of 

chest wall (Meaney et al., 2013). 

Fully automated: Carried out by machines or computers without needing human 

control (Cambridge University Press, 2021).  

Full chest recoil: Complete chest wall release wherein the learner does not lean 

on the chest wall between compressions (Meaney et al., 2013). 

Hyperendemic: Persistent, high levels of disease occurrence (CDC, 2012). 
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Inpatient cardiac arrest: A loss of circulation prompting resuscitation with chest 

compressions, defibrillation, or both occurring in a hospitalized patient (Andersen et al., 

2019). 

Knowledge retention: The course of absorbing information and eventually 

preserving the information over time (Pedersen et al., 2018). 

ROSC: Return of spontaneous circulation that is sustained for at least 20 minutes 

post cardiopulmonary resuscitation (Chan & Tang, 2020).  

Skill decay: The loss or decay of trained or acquired skills (or knowledge) after 

periods of nonuse (Maehle et al., 2017).  

Traditional life support training: Curriculum presented to students via a certified 

life support instructor followed by instructor-facilitated CPR skills testing and cognitive 

exam (Hansen et al., 2019; Pedersen et al., 2018). 

Assumptions 

I made three assumptions in this research study. To adequately assess the effects 

of the RQI training program on patient outcomes, the first assumption was that all clinical 

learners who respond to a code blue had completed RQI entry/prep assignments and 

remained current with quarterly cognitive and skill assignments. This assumption was 

necessary to the study because the RQI training program methodology is based on the 

theory of mastery learning that requires low-dose, high-frequency skill attainment (see 

Cheng et al., 2020). Based on these principals, RQI was designed for quarterly, small-

dose, cognitive and skill sessions (Cheng et al., 2020; RQI Partners, 2018). The second 

assumption was that each learner participating in the RQI training program had equal 
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skill and ability to perform CPR skills (i.e., chest compression at least 2 inches, chest 

compression rate 100–120/minute, full chest recoil, and rescue breaths 10–12/minute) 

when responding to a code blue. Some of the theoretical underpinnings of mastery 

learning are that educational excellence is expected and can be achieved by all learners 

with little to no variation in measured outcomes (McGaghie, 2015). The concept of 

mastery learning includes the idea that all learners could and should achieve excellence 

with consistent measurable outcomes instead of simply meeting minimum standards 

(Dudzik et al., 2019; McGaghie, 2015). In alignment with the mastery learning theory, 

my second assumption that all learners training with RQI had equal CPR skill mastery 

and ability when responding to a code blue was necessary. Lastly, I assumed that all 

secondary data used for this study were accurate and had been truthfully reported.  

Scope and Delimitations 

The purpose of the study was to perform a quantitative analysis to assess the 

effects of RQI training on inpatient cardiac arrest ROSC and evaluate the impact of unit 

RQI compliance and ROSC. Due to current RQI life support education research being 

primarily focused on learner skill retention and learner self-efficacy (Dudzik et al., 2019; 

Panchal et al., 2020), the need to take research a step further and explore the relationship 

between RQI life support education and its effects on inpatient cardiac arrest outcomes 

was evident. As a result, I chose not to focus on learner skill retention and self-efficacy 

and instead employed an odds/predictive approach to assess RQI life support training and 

its effects on patient outcomes, specifically ROSC.  



14 

 

The population chosen for study inclusion were clinical frontline employees who 

provided bedside care to patients at a health care organization located in the mideastern 

United States. More specifically, clinical disciplines requiring BLS certification for 

employment who had been assigned RQI entry/prep and perpetual quarterly assignments 

to obtain and maintain BLS certification were included. In addition to the established 

inclusion criteria listed, participants must have also met RQI minimum requirements, 

wherein each learner completed a cognitive quarterly assessment online along with a 

subsequent quarterly skills assessment at the RQI training station through the entirety of 

their enrollment in the RQI training program to maintain training compliance (see RQI 

Partners, 2018).  

Due to the nature of each health care organization having different operational 

circumstances, generalizability between health care systems could vary. Despite the 

standardized training the RQI program offers, other factors, such as staffing ratios and 

clinical discipline mix of staffing, could affect patient outcomes. Additional variables that 

could also affect generalizability are differing organizational resources and code blue 

procedures, such as the standard use of a code team and code team availability. 

Additionally, patient condition and confounding comorbidities could have influenced 

patient severity and patient response to resuscitation efforts; this variation in patient 

condition between geographical location and inpatient populations served could also 

impact generalizability. 
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Limitations 

All data were collected electronically and disbursed through the study site 

organization’s designated GWTG data extraction team. Onsite presence was not needed 

to transfer data, and due to current visitor restrictions and furloughs related to the 

COVID-19 pandemic, I conducted all meetings with organizational data collectors via 

Zoom and Teams virtual meetings. Additionally, online modes of data transactions were 

set up with encrypted, password-protected access.  

My role as a RQI Partners employee could have introduced potential bias into the 

study. To mitigate bias, I collected and analyzed secondary data. Due to the longitudinal 

nature of the secondary data collection required to carry out this study, there was no 

historical influence of employment status on the collection, storage, or disbursement of 

data. Ongoing data collection by the organization was done as part of daily organizational 

operations, so no special accommodations were made to collect the secondary data 

needed to carry out the current study.  

As previously mentioned, patients’ existing conditions and the severity of 

inpatient health statuses were individually driven and as such, could have created 

variability in an individual’s response to resuscitation attempts. The addition of 

confounding variables was challenging to account for in relation to patient ROSC, which 

is why the contributing variables of cardiac and noncardiac preexisting conditions and 

age, outlined in the GWTG Cardiopulmonary Arrest Event (CPA) tool, were accounted 

for in the multivariate logistic regression analysis. Due to the nature of the multiple 

variables that could have affected inpatient cardiac arrest ROSC, unit RQI compliance as 
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a predictor of ROSC outcomes was also measured secondarily. I analyzed the effects of 

unit compliance on ROSC in a separate logistic regression to avoid interference within 

the main model and included only post- RQI implementation data. 

Significance 

The results of this study have clarified the effectiveness of fully automated life 

support training and its impact on inpatient cardiac arrest ROSC post- RQI 

implementation as well as shown the influence of unit compliance on inpatient cardiac 

arrest ROSC post- RQI implementation. The results could be used informatively by 

health care organizations who are embarking on the transition journey to digital life 

support training in lieu of instructor-led courses by offering a quantitative analysis of the 

direct link between training modality and patient outcomes. Additionally, having 

indicated the impact of training compliance on patient outcomes, the findings could be 

used to inform organizational compliance policy and assist in shifting the traditional 

focus of compliance and disciplinary action to a more patient-centered focus of 

compliance and patient outcomes. Furthermore, this study contributed to positive social 

change by addressing the existing literature gap regarding the effectiveness of fully 

automated life support training on inpatient cardiac arrest survival and could be used to 

enhance knowledge surrounding the use of digital instruction in place of traditional 

instructor-facilitated courses.  

Summary and Transition 

Inpatient cardiac arrest survival rates have remained stagnant at below 25% in 

U.S. hospitals prompting the need to reevaluate life support training methodology and 
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content delivery (American Heart Association, 2021a; Cheng et al., 2018; 2020). 

Although a transition to fully automated life support training has been supported by 

current literature and recommended by the most recent release of the AHA’s (2020) 

cardiopulmonary resuscitation guidelines, the effects of fully automated training on 

inpatient cardiac arrest ROSC remained unknown. In Chapter 1, I provided supporting 

information regarding the need for life support education reform that promotes 

knowledge and skill retention and established that additional research on the effects of 

fully automated life support training on inpatient cardiac arrest ROSC and an analysis of 

the impact RQI unit compliance had on inpatient cardiac arrest ROSC was needed.  

Looking ahead, in Chapter 2, I will provide a review of the literature available on 

inpatient cardiac arrest, inpatient cardiac arrest contributing factors, the ineffectiveness of 

traditional instructor-led life support courses, and the transition from ILT to a fully 

automated modality of training. Additionally, I will review the extant research that used 

Bloom’s mastery learning as a theoretical underpinning and discuss, in detail, the use of 

the RQI program as a sole modality of life support training. In Chapter 2, I will also fully 

explain the key search terms used and provide a description of the literature review. 
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Chapter 2: Literature Review 

Though many scientific advancements in health care have improved patient 

outcomes, the patient survival rate of inpatient cardiac arrests has shown little 

improvement over the last few decades (Cheng et al., 2020; Dudzik et al., 2019; Meaney 

et al., 2013; Panchal et al., 2019). Traditional ILT life support courses have been shown 

to be inefficient in correctly identifying learner CPR skill performance competency and 

ineffective in preventing CPR skill decay (Andersen et al., 2019; Benjamin et al., 2019; 

Harris & Kudenchuck, 2018; Neagle & Wachsberg, 2010). As a result of ILT 

shortcomings, the AHA has recommended health care organizations transition to a low-

dose, high-frequency fully automated training modality for life support courses (Cheng et 

al., 2020). Due to the inadequacy of biennial training, the Joint Commission (2021) 

advised all health care organizations to implement more frequent life support training 

intervals. In response to AHA and Joint Commission recommendations, health care 

organizations are rapidly adopting the RQI training program in lieu of conducting ILT 

courses (Dudzik et al., 2019; Panchal et al., 2019). Despite the rapid adoption of RQI, 

little research has been conducted on the use of RQI as a sole means of life support 

training and its effects on patient outcomes. Even less is known about the impact of unit 

compliance with quarterly RQI training on inpatient cardiac arrest ROSC. 

The purpose of this quasi-experimental quantitative study was to assess the effects 

of RQI training on inpatient cardiac arrest ROSC and evaluate the impact of quarterly 

RQI training unit compliance on inpatient cardiac arrest ROSC. During the literature 

review, I identified a trending theme of study outcomes focused solely on learner 
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knowledge retention and student learning outcomes in resuscitation education research, 

prompting the need for future research focused on assessing the direct relationship 

between provider training modality and actual patient outcomes (see Cheng et al., 2020). 

This study addresses the existing literature gap regarding the effectiveness of fully 

automated life support training on inpatient cardiac arrest ROSC.  

In this chapter, I discuss the extant literature on inpatient cardiac arrest, the 

ineffectiveness of traditional instructor-led life support courses, the transition from ILT to 

a fully automated modality of training, and the use of the RQI program as a sole modality 

of life support training. A review of research on the use of Bloom’s mastery learning as a 

theoretical underpinning of this study is also provided. I begin the chapter by presenting a 

rich description of key search terms and literature search strategy used. 

Literature Search Strategy 

To conduct this literature review, I selected articles related to life support training 

modalities, clinical life support skill retention, and longitudinal skill retention. The 

keyword search terms used were basic life support, cardiac arrest, cardiopulmonary 

resuscitation, education, facilitator-led learning, learning, learning methods, self-

learning, life support training, training modalities, mastery learning, skill retention, 

inpatient cardiac arrests, patient survival post inpatient cardiac arrest, and automated 

training. I carried out the keyword searches in the following databases and search 

engines: Google Scholar, CINAHL Complete, SAGE Journals, Circulation, and the 

Walden University Library Thoreau multidatabase search tool. My literature search was 

focused on peer-reviewed articles published within the past 5 years and included science 
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briefings, training guidelines, and best practice recommendations made by the AHA. 

Additionally, the AHA GWTG heart failure publications were used to provide historical 

literary context to the use of GWTG data sets. 

Theoretical Foundation 

Educational achievement equality has been an important topic since the early 

1960s (Guskey, 1997, 2005). Variation in learner achievement, specifically by disparity, 

was identified as a major U.S. concern during Lyndon Johnson’s presidency, birthing the 

“War on Poverty.” As a result of the educational achievement inequality gaps identified, 

Benjamin S. Bloom (1968, 1977) was tasked with finding a solution to bridging these 

disparities. Prior to arriving at the mastery learning theory, Bloom’s (1968, 1977, 1978) 

investigation showed teachers to have a strong influence on student achievement 

variation with minimal application of instructional variation practices to meet the 

educational needs of each learner. Due to the lack of appropriate instructional variation 

available in the classroom, many learners who did not resonate with the provided learning 

style did not excel with educational achievement. Overall, little instructional variation 

resulted in great variation of student learning.  

Bloom (1968) theorized that increased instructional variation could decrease 

learner educational achievement variation. To test this theory, Bloom investigated the 

prior works of pioneer theorists who specialized in individual instruction and group-

based instruction to find practical ways to integrate effective instructional variation 

within a classroom composed of diverse learners (Guskey, 2005). Through several trails, 

Bloom found the use of assessment tools, such as feedback and corrective procedures to 
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diagnose learner difficulties and offer remediated corrective action, to be the best 

approach in meeting each learner’s needs. Based on these findings, Bloom’s (1968, 1977) 

learning for mastery theory, later coined mastery learning theory, was developed.  

Bloom’s (1977, 1978) mastery learning theory has several major theoretical 

propositions and assumptions. In the theory, Bloom assumed that all learners have 

varying learning needs and learning styles that require a variable instructional design to 

decrease educational achievement differences. From this perspective, Bloom 

hypothesized that increased instructional variation would decrease learner achievement 

variation, thus closing the educational achievement gaps amongst students. Bloom’s ideas 

included two essential elements: (a) the feedback, corrective, and enrichment process and 

(b) instructional alignment (Guskey, 1997, 2005). While both elements are independently 

crucial to effective instructional design, Bloom proposed that to be optimally effective, 

they must be used in combination with one another (Guskey, 2005). Bloom presumed 

that educational excellence is expected and can be achieved by all learners with little to 

no variation in measured outcomes (McGaghie, 2015). Additionally, Bloom (1978) 

emphasized the need for mastery learning to be used for higher level learning, such as the 

development of critical thinking and problem solving, that is essential to the role of the 

learner so the knowledge and skills can be retained long after the details of the classroom 

information has been forgotten.   

Current Literature Theory Application 

Cheng et al. (2020) identified the mastery learning methodology framework of 

deliberate practice through low-dose, high-frequency assessments and real-time 
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automated feedback to be contributing factors of improved CPR skill retention over time. 

Similarly, Dudzik et al. (2019) and Panchal et al. (2020) found Bloom’s mastery learning 

theory, when incorporated in life support training design, improved clinician life support 

skill retention via quarterly cognitive training and corresponding CPR skill assessments 

along with clinician perception of increased life support competency attainment and 

heightened confidence in responding to inpatient cardiac arrests. Cheng et al., Dudzik et 

al., and Panchal et al. used Bloom’s mastery learning as the theoretical underpinning for 

their studies with a focus on learner skill achievement and longitudinal skill retention 

using fully automated life support training. Although Dudzik et al. and Panchal et al. did 

not concentrate on the effects of fully automated life support training and patient survival, 

their application of Bloom’s theory offered insight into the way life support skills are 

attained and maintained with fully automated life support training as well as how mastery 

of these skills is predicted to translate into clinical performance, affecting inpatient 

cardiac arrest patient outcomes.  

Application to Research 

I chose Bloom’s mastery learning theory as the foundation of the current study 

due its contribution to the scientific development of the AHA’s RQI training program 

(see Cheng et al., 2020; Meaney et al., 2013; RQI Partners, 2019). The RQI training 

methodology was developed using the principals of mastery learning to facilitate an 

equitable learning experience with life support knowledge and skill attainment by 

utilizing real-time objective feedback on learner performance, correct learning, and 

learning enrichment activities (Dudzik et al., 2019; Meaney et al., 2013; RQI Partners, 
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2019). The instructional alignment was crafted with a mastery learning framework to 

promote learner achievement of BLS skill mastery and operationalization during real-life 

emergencies (Cheng et al., 2020). Since I specifically investigated the effects of RQI 

training and unit compliance with quarterly RQI training on inpatient cardiac arrest 

ROSC in the study, the use of the mastery learning theory was appropriate.  

Literature Review of Key Variables 

In this section, I define, discuss, and put into perspective the key variables of the 

study based on current research available. The variables of inpatient cardiac arrest, 

contributors to morbidity and mortality, traditional life support training and instructor led 

courses, life support training and skill decay, life support training and knowledge 

retention, and transition to digital and fully automated learning are explored. I conclude 

the chapter by discussing how the current study has filled gaps in the literature. 

Adult Inpatient Cardiac Arrest 

Heart disease and adult cardiac arrest has remained a public health crisis in the 

United States with an average of more than 600,000 cardiac arrests annually (Andersen et 

al., 2019; Benjamin et al., 2019). Heart disease, which is the leading contributor to 

cardiac arrest, has been labeled as a top leading cause of mortality in the nation, 

categorizing this health disparity as hyperendemic (CDC, 2018). Of the 600,000 annual 

cardiac arrests nationally, approximately 290,000 occur in the inpatient hospital setting 

(Andersen et al., 2019). Inpatient cardiac arrests showed a marked increase in incident, 

almost doubling from 6–7 arrest per 1000 admissions from 2003-2007 to 9–10 per 1,000 

admissions from 2008–2017 (CDC, 2018). Although the last 2 decades have shown a 
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marked increase in inpatient cardiac arrest rates, survival rates have maintained in U.S. 

hospitals at less than 26% nationally, of which, on average, only 17% survive until 

discharge from the inpatient setting (Andersen et al., 2019; Benjamin et al., 2019; Harris 

& Kudenchuck, 2018; Neagle & Wachsberg, 2010). Despite stagnated inpatient cardiac 

arrest survival rates, inpatient cardiac arrest has been neglected when compared to out of 

hospital cardiac arrests (Neagle & Wachsberg, 2010) until recent literature shed light on 

the inefficiencies of traditional life support training and the need to revise content 

delivery in a way that supports the knowledge retention and CPR skill performance of 

inpatient frontline clinicians (Cheng et al., 2018, 2020).  

Contributing Factors: Cardiovascular Comorbidities 

Cardiovascular comorbidities have been considered a major contributor to heart 

failure, resulting in increased morbidity and mortality rates amongst U.S. citizens (Metra 

et al., 2011). Established cardiovascular comorbidities known to complicate heart failure 

and impact heart failure patient prognosis include hypertension, coronary artery disease, 

peripheral artery disease, cerebrovascular disease, arrhythmias, and valvular heart disease 

(Metra et al., 2011). In the inpatient setting, heart failure in combination with 

confounding cardiovascular comorbidities can result in cardiac arrest. Cardiac arrest is 

considered a medical emergency, and in the hospital setting, is known as a code blue 

(Eroglu et al., 2014). In response to inpatient code blues, BLS measures are provided by a 

medical team in an effort to achieve ROSC. According to Pothiawala (2017), regardless 

of the exact cause of cardiac arrest, when ROSC is achieved, multiple organ systems may 

be affected secondary to postcardiac arrest syndrome, including electrolyte abnormalities, 
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airway compromise, hypoxia, neurological impairment, and hemodynamic instability. 

Considering the fragile state of the body postcardiac arrest ROSC, prior cardiac arrest and 

multiple cardiac arrest cases during the same hospital admission could impact subsequent 

cardiac arrest patient outcomes (Pothiawala, 2017). In addition to cardiovascular 

comorbidities, noncardiovascular comorbidities have also been noted as contributing 

factors to heart disease and heart failure (Sharma et al., 2018).  

Contributing Factors: Noncardiovascular Comorbidities 

Although cardiovascular comorbidities have been widely recognized for their 

contribution to increasing heart failure risk, the role of noncardiovascular comorbidities 

in heart failure morbidity and mortality have been underestimated. In a recent study, 

Sharma et al. (2018) called attention to the growing prevalence of noncardiovascular 

comorbidities amongst hospitalized patients with heart failure. Of noted importance, 

“chronic obstructive pulmonary disorder/asthma, anemia, diabetes mellitus, obesity [body 

mass index ≥30 kg/m2], renal impairment, and depression among hospitalized patients” 

(Sharma et al., 2020, p. 1) had exponentially grown between 2005 and 2014. Per van 

Deursen et al. (2014), 40% of patients with heart failure had more than five 

noncardiovascular comorbidities; among chronic heart failure patients, 74% had at least 

one noncardiovascular comorbidity; and an increasing number of noncardiovascular 

comorbidities was associated with a greater risk of mortality. Considering these findings, 

it was necessary to acknowledge the confounding impact noncardiovascular 

comorbidities may have on heart failure severity and mortality risk as well as the impact 

they may have on response to resuscitation in the event of cardiac arrest.       
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Traditional Life Support Training 

The recommendation to mandate biennial, clinical BLS certification for frontline 

clinical staff was intended to decrease patient mortality and increase inpatient cardiac 

arrest survival rates (Harris & Kudenchuk, 2018). As outlined by Kleinman et al. (2015) 

and recommended by the most recent AHA guidelines (Cheng et al., 2020; Meaney et al., 

2013), the five key metrics identified as necessary for high quality CPR training are: 

• Chest compression rate (i.e., 100–120 compressions per minute). 

• Chest compression depth (i.e., at least 2 inches deep for adult patients). 

• Chest compression fraction and minimizing pauses (i.e., minimize pauses in 

compressions for less than 10 seconds). 

• Allowing full chest recoil (i.e., no pressure on the chest between 

compressions).  

• Controlled ventilation with avoidance of hyperventilation (i.e., ratio of 2 

breaths per 30 compressions with no advanced airway present; 1 breath every 

5 to 6 seconds with advanced airway present). 

In accordance with AHA training recommendations, these five key metrics were 

integrated in BLS curriculum and skills demonstration for traditional BLS certification 

courses (CITE). Until recently, traditional courses had been strictly facilitated by a 

certified AHA BLS instructor in a face-to-face format with content delivered via 

standardized video education and intermittent skills practice (Hansen et al., 2019; Harris 

& Kudenchuk, 2018; Pedersen et al., 2018). In linear fashion, curriculum was delivered, 

learners demonstrated CPR skills proficiency on adult and infant manikins, learner skill 
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competency was validated by a designated AHA instructor, and each learner was required 

to pass a standardized test developed by the AHA. To become BLS certified, each learner 

would have to pass both the instructor-facilitated skills validation and cognitive 

assessment in accordance with AHA (2020) standards. Although the concept of CPR had 

shown evolutionary strides since its initial recommendation in the 1960s (AHA, 2021a), 

traditional modalities of training have had little impact on inpatient cardiac arrest survival 

rates, prompting the need for further investigation of content delivery by means of 

instructor-led courses (Dudzik et al., 2019; Panchal et al., 2020). 

With traditional instructor-led courses having little impact on overall inpatient 

cardiac arrest survival rates (Andersen et al., 2019; Benjamin et al., 2019; Harris & 

Kudenchuck, 2018; Neagle & Wachsberg, 2010), several studies have been conducted 

with the aim of investigating certified BLS instructors’ assessment of CPR skills. 

Knowing that high-quality CPR had a direct impact on patient survival after cardiac 

arrest, Hansen et al. (2019) investigated the efficiency of BLS instructor assessment of 

learner CPR skills. Using a post hoc analysis of data from a randomized control trial, 

Hansen et al. assessed the accuracy of pass/fail decisions made by instructors during 

learner competency validation. During learner CPR skills assessment, the certified 

instructors and learners were blinded to manikin feedback. Although unable to view or 

hear manikin feedback during CPR skills validations, CPR quality from the manikin 

feedback during skills tests were recorded and analyzed for each learner. After data from 

the manikin feedback was compared with instructor assessments, a significant 

discrepancy between instructor assessments and manikin feedback data was evident. Of 
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the 81 learners receiving a passing score on CPR skills (i.e., the depth and rate of chest 

compressions and rescue breathing), per manikin data, only two learners performed 

adequate resuscitation in all CPR categories.  

Like Hansen et al.’s (2019) findings, Lynch et al.’s (2008) study also 

demonstrated that certified instructors often fail to identify inadequate chest compression 

depth. Although Lynch et al.’s participating instructors were effective in identifying 

adequate rescue breathing skills, Hansen and colleagues found that certified instructors 

struggle to properly identify both subpar chest compression depth and ineffective rescue 

breathing. Overall, current research raises concerns with inaccuracy of the certified 

instructors’ ability to accurately assess learners’ CPR skill performance and the potential 

for instructor reward, based on a passing score for below standard skill performance in 

the simulated environment, to lead to suboptimal CPR performance when responding to 

real-life emergencies (Cheng et al., 2015; Hansen et al., 2019; Lynch et al., 2008). To 

optimize inpatient cardiac arrest patient outcomes, focused efforts on life support training 

modalities and the delivery of content were made (Meany et al., 2013). 

Skill Decay 

Learner knowledge retention and skill decay were vital concepts to consider when 

creating effective life support training courses, especially when the goal of learning is 

longitudinal retention of information and skills (Cheng et al., 2018; 2020; Dudzik et al., 

2019; Maehle et al., 2017). Shedding light on these concepts and their relationship to life 

support training, the AHA’s scientific exploration of learner life support knowledge 

retention revealed inadequacies among clinical staff spanning across frontline health care 
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disciplines (Cheng et al., 2020; Dudzik et al., 2019). This lack of knowledge retention 

over time was attributed to high-dose, low-frequency training methodologies that have 

historically served as the foundational building blocks of traditional life support 

certification training (Cheng et al., 2020; Dudzik et al., 2019; Panchal et al., 2020; 

Pedersen et al., 2020).  

From this perspective, research showed approximate skill decay at 3-12 months 

post traditional life support training courses (Cheng et al., 2020; Dudzik et al., 2019; 

Panchal et al., 2019). With skill decay happening shortly after traditional life support 

certification and much sooner than the biennial recertification, an urgent need to explore 

more effective modalities of life support was unmistakable. In conjunction with evidence 

supporting the move from ILT courses to digital platforms, intended to achieve more 

objective learner assessments (Cheng et al., 2015; Hansen et al., 2019; Lynch et al., 2008; 

Meany et al., 2017), with the critical need for a low-dose, high frequency training model 

to prevent skill decay, the AHA recommended the transition to fully digital life support 

training (Cheng, 2020).  

Transition to Digital 

The International Liaison Committee on Resuscitation Formula for Survival 

emphasizes three essential components influencing survival outcomes from cardiac 

arrest: (a) guidelines based on current resuscitation science, (b) effective education of 

resuscitation providers, and (c) local implementation of guidelines during patient care 

(Cheng et al., 2020). With a great emphasis placed on the role of effective education to 

improve learner skill acquisition and retention for critical tasks, the AHA has 
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recommended a mass transition to digital life support education. The AHA Guideline’s 

released on October 21, 2020, urged health care organizations to begin moving away 

from ILT courses towards fully automated life support training, and Joint Commission 

recommendations reinforced the need for learners to receive low-dose, high-frequency 

training consistent with a deliberate practice and mastery learning model (Joint 

Commission, 2021). In addition to AHA recommendations to move toward automated 

training, the need to adhere to COVID-19 safety guidelines for training centers (CDC, 

2021) has propelled the rapid adoption of automated life support throughout the U.S. 

Resuscitation Quality Improvement 

In response to the demand for fully automated life support training modalities, a 

life support training program, RQI (RQI Partners, 2019), was designed and implemented 

within health care systems across the nation. The RQI training program was built to 

deliver high-quality CPR training to clinical staff based on a mastery learning theoretical 

framework. In contrast to traditional BLS training courses, RQI was designed with a 

competency-based approach which emphasizes skill mastery through low-dose, high-

frequency training. To achieve the benefits of low-dose, high-frequency training, the RQI 

program historically included a series of online eSimulation and psychomotor skill 

modules practiced quarterly on mobile training stations equipped to provide real-time 

audiovisual feedback based on objective learner assessments. Consistent with the mastery 

learning model, the RQI training program included a pretest, curriculum delivery and 

deliberate practice, posttest, review of the curriculum/skills and repeat testing if needed, 

and frequent refresher training (Dudzik et al., 2019; RQI Partners, 2020).  
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The RQI online cognitive modules contain video education and interactive cardiac 

arrest eSimulations (Dudzik et al., 2019; RQI Partners, 2020). The RQI training stations 

consist of a Laerdal Resusci AnneR adult/infant manikin and a CPR quality measurement 

device embedded in each manikin chest which are integrated with a laptop monitoring 

system; adult and infant bag-valve masks are also included with the station although 

organizations are encouraged to use their own equipment for clinical familiarity with 

standard equipment used during real-life emergencies (RQI Partners, 2020). During self-

directed learner assessments, psychomotor skills (60 compressions and ventilations over 

1 minute) are measured by the CPR quality measurement sensor, ensuring learners are 

performing in alignment with current AHA standards. If the learner performs outside of 

AHA parameters on chest compressions and ventilations, the RQI program corrects the 

learner with real-time audiovisual feedback via the laptop connected to the RQI training 

station (RQI Partners, 2020). Upon completion of quarterly skills assessments, each 

learner receives a detailed breakdown of their performance in comparison to AHA 

standards and the option for additional guidance in areas flagged for needed 

improvement. Individual performance history is maintained in the RQI platform for 

learner review later. Additionally, each learner’s archived psychomotor skills 

assessments can be accessed after quarterly completion for skills practice between 

mandated quarterly assessments. 

 At the time of this study’s inception, limited literature existed on the effects of 

fully automated life support training in the clinical setting. Based on the literature search 

results, Dudzik et al. (2019) and Panchal et al. (2019) conducted the only RQI 
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implementation studies known to date. Dudzik et al. conducted a pre- and post- RQI 

implementation mixed-methods study that evaluated CPR performance during RQI 

quarterly simulation sessions and participant perceptual CPR confidence and program 

satisfaction. Results demonstrated perpetual learning of RQI skills on a quarterly basis 

positively influenced learner psychomotor CPR skill performance of both chest 

compressions and ventilations. Likewise, qualitative data captured 30 months post- 

implementation via a program satisfaction survey indicated learner perception of 

increased CPR skill confidence and general satisfaction with the RQI program. Like 

Dudzik et al.’s post- RQI implementation outcome focus, Panchal et al. (2019) also 

evaluated learner CPR performance pre- and post- RQI implementation with a focus on 

feasibility of fully automated training in the clinical setting and application of CPR 

knowledge and skills to real inpatient cardiac arrests. 

Panchal et al. (2019) assessed pre- and post- RQI implementation data collected 

during routine organizational operations. Learner compliance data were collected over 

the course of four quarters, 1 full year of program implementation. Inpatient defibrillator 

data was collected 6 months pre- and post- RQI implementation. As part of routine 

quality improvement operations, significant event data were collected via defibrillators 

which included chest compression performance and continual ECG monitoring during 

inpatient cardiac arrest resuscitation attempts. Chest compression performance data was 

used to measure CPR performance of RQI learners pre- and post- RQI. Results indicated 

low-dose, high-frequency training with RQI to be feasible in the clinical setting with a 

high rate of compliance and overall enhanced CPR skill retention with improved in-
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hospital CPR quality. Dudzik et al. (2019) and Panchal et al. (2019) both recommended 

further research be conducted with a focus on the RQI training program and its direct 

effects on patient outcomes. 

Summary and Conclusion 

In Chapter 2 I will provide a solid foundation of the literature available on 

inpatient cardiac arrest, contributing factors of morbidity and mortality, ineffectiveness of 

traditional instructor-led life support courses, and the transition from ILT to a fully 

automated modality of training. A review of research utilizing Bloom’s mastery learning 

as a theoretical underpinning of study was also discussed. The literature review 

conducted revealed, despite limited research available on the direct effects RQI training 

and patient outcomes, current literature does show the use of the RQI training program to 

be clinically feasible, increase clinician confidence in performing CPR, improve learner 

knowledge and skill retention, and enhance inpatient CPR quality (Dudzik et al., 2019; 

Panchal et al., 2019). Due to the rapidly shifting paradigm from ILT courses to fully 

automated modalities of training, the need for research linking simulation training 

directly to patient impact is paramount. From this perspective, this study has been 

conducted to serve as foundational research for the scientific community that addresses 

the direct link between RQI quarterly training and impact on inpatient cardiac arrest 

survival and has elucidated the influence unit compliance with quarterly RQI training on 

inpatient cardiac arrest ROSC. 

In Chapter 3, I will provide further details regarding the study variables, the 
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methodology used for the research, secondary data collection details, and data analysis 

procedures that will be used. Ethical considerations and institutional review board (IRB) 

information will be discussed. Additionally, a clear and thorough description of the RQI 

training program design, implementation details, and learner assessment metrics will be 

provided. 
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Chapter 3: Research Method 

The purpose of the study was to perform a quantitative analysis to assess the 

effects of RQI quarterly training and unit RQI quarterly training compliance (i.e., the 

independent variables) on inpatient cardiac arrest ROSC (the dependent variable coded as 

yes or no) while controlling for the covariates of patient history of preexisting cardiac 

conditions, noncardiac conditions, and patient age. During the literature review, I 

identified a trending theme of study outcomes based solely on learner knowledge 

retention and student learning outcomes in resuscitation education research prompting the 

need for future research to focus on assessing the relationship between provider training 

modality and actual patient outcomes (see Cheng et al., 2020). Due to the rapidly shifting 

paradigm in training modalities, the need for research linking simulation training directly 

to patient impact was paramount. From this perspective, the current study served as 

foundational research for the scientific community that addresses the impact of quarterly 

RQI training on inpatient cardiac arrest ROSC and the predictive influence unit RQI 

quarterly training compliance has on inpatient cardiac arrest ROSC.  

In this chapter, I detail the target population of study, research design and 

rationale, methodology, process of secondary data retrieval, and operationalization of 

constructs. Additionally, the data analysis plan, threats to validity, and ethical procedures 

are discussed. 

Quantitative Research Design and Rationale 

In alignment with a quantitative paradigm, I employed a retrospective design that 

is consistent with analyzing historical data (see Salkind, 2010; Unite for Sight, 2021). 
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Consistent with a retrospective quantitative research design, the bivariate outcome (i.e., 

ROSC = yes or no) and covariates had already been naturally formed during normal 

organizational operations and GWTG data collection processes. The research questions 

and corresponding hypotheses for the study were: 

RQ1: What is the impact of RQI quarterly training on inpatient cardiac arrest 

ROSC in comparison to pre-RQI implementation inpatient cardiac arrest ROSC 

when controlling for cardiac and noncardiac preexisting conditions and age?  

H01: The likelihood of achieving ROSC after inpatient cardiac arrest when 

controlling for cardiac and noncardiac preexisting conditions and age is 

not associated with RQI implementation and training of facility staff. 

H11: The likelihood of achieving ROSC after inpatient cardiac arrest when 

controlling for cardiac and noncardiac preexisting conditions and age is 

greater following RQI implementation and training of facility staff. 

RQ2: What is the impact of hospital unit compliance with RQI quarterly training 

on inpatient cardiac arrest ROSC when controlling for cardiac and noncardiac 

preexisting conditions and age? 

H02: The likelihood of achieving ROSC after inpatient cardiac arrest is not 

associated with arrests when controlling for cardiac and noncardiac 

preexisting conditions and age occurring on hospital units achieving 

higher compliance with quarterly RQI training. 

H12: The likelihood of achieving ROSC after inpatient cardiac arrest when 

controlling for cardiac and noncardiac preexisting conditions and age is 
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greater with arrests occurring on hospital units achieving higher 

compliance with quarterly RQI training.  

Study Variables I used binary logistic regression to assess the effects of RQI 

quarterly training on inpatient cardiac arrest ROSC. Additionally, an independent logistic 

regression was used to assess the likelihood of achieving ROSC based on unit RQI 

quarterly training compliance. From this standpoint, the dependent variable in both 

research questions was inpatient cardiac arrest ROSC. The primary independent variables 

were RQI quarterly training and RQI quarterly training unit compliance. Covariates of 

interest were preexisting cardiac conditions, noncardiac conditions, and patient age. All 

covariates of interest were captured in GWTG data collection nationally and were 

considered necessary measurements and indicators for quality improvement initiatives. I 

selected these variables because they were felt to affect the success of an individual 

resuscitation attempt and could have varied within each individual patient. 

Study Design 

I used a quantitative retrospective design to assess the likelihood of ROSC in 

relation to the predictive variables of RQI quarterly training and unit RQI quarterly 

training compliance. From this perspective, binary logistic regression was chosen based 

on the dichotomous nature of the independent variable (i.e., ROSC or no ROSC) and the 

aim of the study to find the most reasonable model to describe the relationship between 

an ROSC achievement and the predictor variables of RQI training and unit RQI training 

compliance. In alignment with binary logistic regression, the predictor variables may be 

of any data level (i.e., categorical, ordinal, or continuous), which was fitting for the 
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study’s covariate data level variability. Like other studies assessing outcome odds (i.e., 

Sell et al., 2010; Topeli & Cakir, 2021), the use of logistic regression was consistent with 

research designs employed to assess the relationship between independent variables and a 

dependent variable while accounting for multiple covariates.  

Methodology 

In this section, I describe the population of interest for the study, the type of 

sampling and sampling procedures used, and recruitment information for the participants. 

The type of data collection and data analysis procedures are discussed along with details 

regarding the secondary data collection process. Threats to the study’s validity and 

ethical considerations are also examined. 

 Population 

The focus population for this study was medical professionals employed at a 

health care organization in the mideastern United States who participated in RQI for 

quarterly life support training. Clinicians who may respond to an inpatient code blue and 

participate in resuscitation measures for inpatient cardiac arrests were included in the 

study. Based on the differing protocols between adults and pediatric resuscitation 

measures and requirements, the second group of participants, the patients, were 

purposefully limited to adult patients who were actively admitted to the hospital, 

experienced a cardiac arrest, and received standard resuscitation by clinicians. 

Sampling and Procedures 

As a participant of the AHA GWTG program, the study site organization had 

historically extracted all inpatient cardiac arrest data from their electronic medical record 



39 

 

(EMR). I obtained and reviewed inpatient cardiac arrest data via GWTG reports that had 

been collected during normal business operations. Inpatient cardiac arrest data reviewed 

were from 2 years pre-RQI implementation (i.e., 2015–2017) and 2 years post-RQI 

implementation (2017–2019). 

Secondary Data Collection 

All data I collected and analyzed for the study had been collected during normal 

business operations. Inpatient cardiac arrest data were collected as a requirement for 

participation in the AHA’s GWTG program, which was a standard practice for all GWTG 

participants in the nation. All patient data submitted to the GWTG database was de-

identified prior to submission and remained de-identified during the analysis process in 

the current study.  

The GWTG resuscitation tool, Resuscitation Patient Management Tool: CPA 

Event (Appendix A: Exhibit A), is a standard tool used by GWTG participating hospitals. 

The CPA tool captures, but is not limited to, patient history of cardiac arrest, prehospital 

cardiac arrest, multiple cardiac arrests during same patient admission, and preexisting 

cardiac and noncardiac conditions. Additional information specific to hospital quality 

metrics are also captured, such as access to rapid response, acute airway management, 

cardiac resuscitation events, post resuscitation care, and extracorporeal membrane 

oxygenation. The tool has been used to track CPA events for neonatal through adult 

patients. As the study site is a participant in the GWTG program, inpatient cardiac arrest 

data were extracted from the EMR by GWTG data extraction certified personnel and 

applied to the standard GWTG CPA form electronically and submitted to the 
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organization’s GWTG database for data tracking and trending. Standard data collected 

for the purposes of data collection for organizational quality metrics, which are specific 

to adult inpatient cardiac arrest, are as follows: 

CPA 2.1: Preevent 

CPA 2.2: Preexisting Conditions 

CPA 3.1: Event 

CPA 4.1: Initial Condition 

CPA 4.2: Automated External Defibrillator and Ventricular Fibrillation/Pulseless  

Ventricular Tachycardia  

CPA 4.3: Ventilation 

CPA 5.1: Epinephrine 

CPA 5.2: Other Drug Interventions 

CPA 6.1: Event Outcome 

CPA 6.2: Post-Roc Care 

CPA 7.1: CPR Quality 

CPA 7.2: Resuscitation-Related Events and Issues 

Per standard process at the study site organization, the certified data extractor, a 

clinical education coordinator, reviewed inpatient cardiac arrest data in the EMR, 

extracted the data components related to, and input data to corresponding CPA sections. 

Once the CPA form was completed, it was submitted to the organization’s GWTG 

database and archived for organizational data tracking and trending. Each inpatient 

cardiac arrest was assessed independently, and a new CPA form completed per 
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significant event. For the purposes of this study, I requested GWTG reports dating from 

2015–2019 from the organization. Secondary data included only inpatient adult cardiac 

arrests; approval to use a digital copy and printable copy of the CPA tool for this research 

was granted by the AHA (see Appendix B). 

Sample Size 

I conducted a power analysis to determine the appropriate minimum sample size 

for the study using the online tool G* Power 3 (see Faul et al., 2007). Based on 

acceptable standards for similar logistic regression analysis, a sample size was calculated 

using a priori alpha of 0.05, power of 0.80, and an odds ratio of 1.7 with binomial 

distribution (see Devereaux, 2019). In alignment with recommendations for unknown 

data set probability outcomes in favor of the hypothesis and/or null hypothesis, I set a 

conservative predicted outcome at 0.3: Pr (Y = 1 | X = 1) H0 (see Uekawa, 2019). Based 

on estimated calculations for unknown outcome probability, the G*Power analysis 

recommended a sample size of at least 421 inpatient cardiac arrests. Since an appropriate 

sample size leads to greater sensitivity to demonstrate that the outcome can be predicted 

by the independent variables (Creswell, 2018), all inpatient adult cardiac arrests between 

2015–2019 were included. Additionally, after collinearity was assessed in the logistical 

model, I excluded multiple variables from the statistical test to prevent violating 

assumptions, decreasing the need for a larger sample size. Considering this, the sample 

size of 585 cases exceeded final sample size recommendations.  
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Operationalization of Constructs 

The independent variables in this study were RQI quarterly life support training 

and unit RQI quarterly training compliance; covariates of interest were preexisting 

cardiac conditions, noncardiac conditions, and age. Since clinicians included in the study 

were, by hospital policy, according to (the clinical education coordinator, participants in 

RQI life support training, I assumed that each clinician who would likely respond to a 

code blue and perform CPR were participants of RQI quarterly training. Additionally, 

RQI quarterly training was implemented systemwide, as opposed to a phased roll-out, 

with all employed clinicians assigned RQI curriculum and given an established timeline 

to complete RQI entry/prep assignments and subsequent quarterly assignments. The 

dependent variable of ROSC (either yes or no) within established pre- and post- RQI 

implementation timeframes was coded as a dichotomous variable and based on ROSC 

data collected via GWTG CPA event logs pre- and post- RQI implementation.  

Since both pre- and postimplementation data were collected, I separated each 

recorded code blue and resuscitation attempt into categories by date: 2 years pre-RQI 

implementation (i.e., 2015-2017) and 2 years post- RQI implementation (i.e., 2017–

2019). As mentioned previously, the likelihood of inpatient cardiac arrest ROSC was 

compared both pre- and post- RQI implementation to assess the predictive relationship 

between RQI implementation and inpatient cardiac arrest ROSC. Furthermore, I created a 

separate data set that isolated only post- RQI implementation inpatient cardiac arrests to 

correlate with quarterly unit compliance data. 
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Data Analysis Plan 

I used IBM Statistical Package for the Social Sciences (SPSS) 27 for data 

analysis. Resuscitation data recorded via the GWTG program on the Resuscitation Patient 

Management Tool: CPA Event was organized and recorded categorically by date. As 

previously discussed, date separations were: 2 years pre-RQI implementation (i.e., 

1/1/2015–6/30/2017) and 2 years post- RQI implementation (i.e., 7/1/2017–12/31/2019). 

Incomplete CPA forms were discarded and were not used in data analysis.  

To answer the research questions, I established the impact of RQI quarterly 

training on inpatient cardiac arrest ROSC by assessing pre- and post- RQI 

implementation ROSC (no = 0 or yes = 1) and coding pre- RQI implementation (0) and 

post- RQI implementation (1) while controlling for influencing variables of cardiac 

preexisting conditions (i.e., continuous), noncardiac preexisting conditions (i.e., 

continuous), combined cardiac and noncardiac preexisting conditions (i.e., continuous) 

and age (i.e., continuous). Since unit RQI quarterly training compliance pertained to only 

post- RQI timelines, I answered RQ2 by performing a separate logistic regression that 

accounted solely for post- RQI implementation timelines with an outcome of ROSC (no 

= 0 or yes = 1) in relation to the predictive variables of unit RQI quarterly training 

compliance, preexisting conditions, and age.  

Each GWTG inpatient cardiac arrest between 2015-2019 was broken down into 

individual events in IBM SPSS 27. Each code blue event was coded as pre- RQI 

implementation (0) and post- RQI implementation (1) with the dependent variable ROSC 

coded dichotomously (no = 0 or yes = 1). The following covariates were coded as such: 



44 

 

patient history of cardiac arrest (no = 0 or yes = 1), pre- hospital cardiac arrest (no = 0 or 

yes = 1), multiple cardiac arrests during same patient admission (interval- 1, 2, 3, ect..), 

cardiac (congestive heart failure (no = 0 or yes = 1), hypotension/hypoperfusion (no = 0 

or yes = 1), myocardial infarction this admission (no = 0 or yes = 1), myocardial 

infarction prior to current admission (no = 0 or yes = 1) and noncardiac (diabetes mellitus 

(no = 0 or yes = 1) , hepatic insufficiency (no = 0 or yes = 1), metabolic and electrolyte 

abnormality (no = 0 or yes = 1), pneumonia (no = 0 or yes = 1), renal insufficiency (no = 

0 or yes = 1), respiratory insufficiency (no = 0 or yes = 1), total number of cardiac and 

noncardiac preexisting conditions (continuous, - 1, 2, 3, ect..). Since the primary logistic 

regression model included pre- and post- RQI implementation inpatient cardiac arrests, a 

secondary independent logistic regression was conducted to assess unit RQI quarterly 

training compliance impact on inpatient cardiac arrest ROSC from 2017-2019. 

To assess the effects of unit RQI quarterly training compliance scores, each 

quarterly compliance score was tabled as a continuous variable which included both 

percentage of cumulative calendar quarter compliance and an overall compliance score 

based on 10 quarters was assigned to each location event. This compliance data served as 

a predictor of how well staff at the event location was prepared to perform CPR and 

influence the likelihood of achieving ROSC. A secondary logistic regression was 

conducted using only post- RQI implementation cardiac arrests; all covariates were coded 

consistent with the main model represented above. Performing a secondary logistic 

regression was optimal for assessing which units had higher quarterly RQI training 

compliance within the organization and assisted in identifying staff training level and its 
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impact on the likelihood of achieving ROSC on a unit level. The likelihood of ROSC, in 

both research questions, was represented in an odds/ratio display with a corresponding 

percentage of likelihood ROSC would be achieved in relation to RQI life support training 

and event location quarterly compliance scores.  

Because logistic regression does not require a linear relationship between the 

dependent and independent variables, residuals did not need to be normally distributed, 

homeostacity was not required, and the dependent variable in logistic regression was not 

measured on an interval or ratio scale (Statistic Solutions, 2020). Although logistic 

regression did not follow key linear regression key assumptions, the main assumptions 

applied (Statistics Solutions, 2020). These assumptions were as follows:  

1. Binary logistic regression required the dependent variable to be binary and 

ordinal logistic regression required the dependent variable to be ordinal. 

2. Observations had to be independent of each other; the observations should not 

come from repeated measurements or matched data.  

3. There should be little or no multicollinearity among the independent variables; 

the independent variables should not be too highly correlated with each other. 

4. Independent variables are linearly related to the log odds. 

From this standpoint, logistic regression required a large sample size, which was 

exceeded by the sample size collected for this study. Since the study had a dichotomous 

outcome, ROSC (yes or no), the first assumption held true. Moreover, all BLS learners 

were enrolled in the RQI program upon implementation of the training program per 

organizational policy; considering this, it was reasonable to assume that all learner 
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participants met the second assumption of independent observations. All patients 

receiving resuscitation care were independent of one another which met the third 

assumption. The relationship and influence between independent variables were assessed 

and highly correlated variables removed from the analysis model. No statistically 

significant correlational effects between independent variables were present in the 

bivariate logistic regression model. Knowing this, assumption four was also met.  

Threats to Validity 

The ability to accept or reject the null hypothesis was based on valid findings. 

There were potential issues that could have influenced the validity of a research study, 

and in the following sections I have discussed internal, external, construct, and statistical 

conclusion validity. Additionally, ethical procedures were discussed in detail. 

Threats to External Validity 

The study may not be generalizable to all health care organizations and patient 

populations. Health care organizations consist of varying degrees of specialty care, 

staffing ratios, training methodologies, and clinical make up which make generalizing 

findings between facilities a challenge. Similarly, the patient condition, response to 

treatment, lifestyle, and environmental contributors to health are also variables that 

needed to be considered. Similarly, race, ethnicity, equitable health care, socio-economic 

status, and geographical residence could contribute to the existing diversity amongst 

patient populations. The current study focused solely on one health care organization in 

the mideastern U.S. that serves patients of varying health conditions, cultural 

backgrounds, and socioeconomic status. Based on the major differences between health 
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care organizations and serviced patient population, all patient types and inpatient adult 

resuscitation efforts made at the organization of interest were included in this study.  

Threats to Internal Validity 

One of the main threats to internal validity which had to be considered was the 

choice of instrumentation (Creswell, 2018). For the given study, the standard GWTG 

CPA tool was referenced for data collection. The use of the CPA form for resuscitation 

metric tracking was used consistently amongst all U.S. hospitals participating in the 

GWTG resuscitation program. The CPA collection tool was developed and updated to 

reflect updated AHA (2021b) guidelines and trending patient contributors to inpatient 

cardiac arrest. This validated tool is updated and maintained by the AHA regularly 

(Holmberg et al., 2020). Data collected came from the organization’s historic use of the 

CPA tool, which increased the internal validity of the study. 

Threats to Construct and Statistical Validity 

As referenced in the operationalization of constructs, the independent variables 

were clearly defined as the use of RQI quarterly training and unit RQI quarterly training 

compliance and the dependent variable of inpatient cardiac arrest ROSC, which were 

each measurable. Since the constructs in question were defined and able to be adequately 

measured, construct validity was met (Creswell, 2018). Per Creswell (2018), statistical 

validity can be challenged if the statistical test used to analyze data violates assumptions, 

contains an inadequate number of participants, or is founded on an inaccurate statistical 

power. Considering this, logistic regression assumptions were reviewed prior to the data 

analysis process; of importance, collinearity was thoroughly assessed in the predictive 
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model. In the case of collinearity, highly correlational variables were separated and 

excluded from the model per standard process. Further, a power analysis was conducted 

to ensure the participant pool was adequate to conduct this study, maintaining statistical 

validity.  

Ethical Procedures 

Careful considerations were made to ensure learner anonymity during data 

collection and data analysis. Learners and learner department codes were deidentified and 

patient data remained deidentified in analysis and results reporting. Patient rights were 

protected, and risk minimized due to the pre- deidentified secondary data used in the 

study. All data were stored on a secure, password- protected device and was only 

accessed by me for data review and analysis. Permission for data collection was granted 

from the Walden University’s IRB (07-16-21-0980243) as well as the organization of 

study’s IRB; approval was received before any data collection procedures were initiated. 

Per the organization’s IRB request, Walden University was identified as the IRB of 

record and in alignment with the AHA research standards, single site research using 

GWTG data sets negated the need for AHA IRB approval.  

Summary 

Inpatient cardiac arrest outcomes have remained stagnant despite advances in 

medical technology. After traditional life support training method reevaluations, a rapid 

shift away from traditional training modalities to fully automated life support training 

options ensued. Although current literature supports this shift to fully automated training, 

founded in mastery learning principals, the effects of fully automated training on 
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inpatient cardiac arrest ROSC remained unknown, with even less known regarding unit 

compliance with RQI quarterly training as a predictor of ROSC. This quantitative 

prospective study, which assessed the effects of RQI quarterly training and ROSC and 

unit RQI quarterly compliance as a predictor of ROSC, has provided evidence of the 

effectiveness of the RQI program and influenced effects of quarterly training compliance 

in enhanced patient outcomes. 

In Chapter 3, I described the target population of study, research design and 

rationale, methodology, process of secondary data retrieval, and operationalization of 

constructs. Additionally, the data analysis plan, potential threats to validity, and ethical 

procedures were discussed. Looking ahead, in Chapter 4, I will expand on the data 

collection process used for the given study, the results of the data analysis, visual 

representation of findings, and discussion of the study results. In concert with my results 

discussion, any challenges encountered during data collection and analysis, and the 

support or rejection of the hypotheses is examined. 
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Chapter 4: Results  

The purpose of this quantitative study was to explore the relationship between 

the impact of RQI quarterly training on inpatient cardiac arrest ROSC and the impact of 

hospital unit compliance with RQI quarterly training on inpatient cardiac arrest ROSC 

when controlling for preexisting cardiac and noncardiac conditions and patient age. 

Furthermore, I examined the influence of cardiac preexisting conditions (i.e., congestive 

heart failure, hypotension/hypoperfusion, myocardial infarction this admission, 

myocardial infarction prior to current admission) and noncardiac preexisting conditions 

(i.e., diabetes mellitus, hepatic insufficiency, metabolic and electrolyte abnormality, 

pneumonia, renal insufficiency, respiratory insufficiency) and patient age to assess their 

influence on ROSC. 

In this chapter, I describe the process of secondary data collection and 

management as well as the descriptive analysis used to explain the demographic 

characteristics of the sample population. The statistical assumptions are explained, and 

the results of the statistical analysis are presented in relation to the research questions. 

The bivariate logistic regression analyses performed are discussed and presented in 

tabular and graphic forms.  

Data Collection and Data Management 

RQ1 

The data collected and analyzed for this study were extracted from the GWTG 

database by the onsite certified data extractor. After receiving data from the onsite data 

extractor, I input all inpatient adult cardiac arrests between 2015 and 2019 into the SPSS, 
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Version 24 software package for analysis. I organized and categorized the data set by the 

date and time of cardiac arrest: 2 years pre- RQI implementation (i.e., 1/1/2015–

6/30/2017) and 2 years post- RQI implementation (i.e., 7/1/2017–12/31/2019). A binary 

logistic regression was used to test the null hypotheses for RQ1. 

RQ2 

RQI quarterly unit compliance data were provided by the study site organization 

from a historical learning management system archive. I organized compliance data in a 

table by calendar quarter with each unit’s quarterly compliance being displayed in a total 

unit compliance score aligning with post- RQI training implementation dates (i.e., July 

1st, 2017 through December 31st, 2019), which accounted for a total of 10 calendar 

quarters of unit compliance. Using only a post- RQI training implementation timeframe, 

an independent binary logistic regression was used to test the null hypotheses for RQ2.  

The research questions and associated hypotheses that guided this study were as 

follows: 

RQ1: What is the impact of RQI quarterly training on inpatient cardiac arrest 

ROSC in comparison to pre- RQI implementation inpatient cardiac arrest ROSC 

when controlling for cardiac and noncardiac preexisting conditions and age?  

H01: The likelihood of achieving ROSC after inpatient cardiac arrest 

when controlling for cardiac and noncardiac preexisting conditions and 

age is not associated with RQI implementation and training of facility 

staff. 
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H11: The likelihood of achieving ROSC after inpatient cardiac arrest 

when controlling for cardiac and noncardiac preexisting conditions and 

age is greater following RQI implementation and training of facility staff. 

RQ2: What is the impact of hospital unit compliance with RQI quarterly training 

on inpatient cardiac arrest ROSC when controlling for cardiac and noncardiac 

preexisting conditions and age?  

H02: The likelihood of achieving ROSC after inpatient cardiac arrest is 

not associated with arrests occurring on hospital units achieving higher 

compliance with quarterly RQI training when controlling for cardiac and 

noncardiac preexisting conditions and age. 

H12: The likelihood of achieving ROSC after inpatient cardiac arrest is 

greater with arrests occurring on hospital units achieving higher 

compliance with quarterly RQI training when controlling for cardiac and 

noncardiac preexisting conditions and age. 

Characteristics of the Study Sample 

RQ1 

The demographic characteristics of this study included a sample of 586 total 

cases; one case was removed due to missing data, resulting in 585 valid cases of adult 

inpatient cardiac arrests between 2015–2019. Total valid cases in the preintervention 

group were 190, and the postintervention group had 395 total valid cases. I assessed the 

covariates of pre- and post- RQI implementation cardiac (i.e., congestive heart failure, 

hypotension/hypoperfusion, myocardial infarction this admission, and myocardial 
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infarction prior to current admission) and noncardiac preexisting conditions (i.e., diabetes 

mellitus, hepatic insufficiency, metabolic and electrolyte abnormality, pneumonia, renal 

insufficiency, and respiratory insufficiency), the combined total number of cardiac and 

noncardiac preexisting conditions, and age to ensure model fit. During data cleaning and 

auditing, maternal and neonatal inpatient cardiac arrests found in the data set were 

excluded to ensure consistency within the intended group of study. Additionally, I 

excluded open chest CPR and mechanical CPR from the data set due to the RQI life 

support training being specific to traditional BLS skills. In tandem, incomplete CPA 

forms were also discarded.  

RQ2  

Compliance data included adult learners who required BLS certification as a 

function of their job duties outlined by hospital policy. All hospital units identified in the 

GWTG dataset and associated learners requiring BLS certification and enrolled in the 

RQI training program were included in the data set. Per the low-dose, high-frequency 

training modality of curriculum delivery, I organized the compliance data for each unit in 

a table by calendar quarter, with each unit’s quarterly compliance displayed in a total unit 

compliance score aligning with post- RQI training implementation dates of July 1st, 2017 

through December 31st, 2019. Given the post- RQI implementation timeframe, a total of 

10 calendar quarters of unit compliance was tabled. Considering only post- RQI training 

implementation dates had associated program compliance, the data set contained 268 

inpatient cardiac arrest cases, of which 23 cases were excluded due to missing location of 

event. As a result of exclusions, the total valid cases were 245.  
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Descriptive Statistics 

RQ1 

I analyzed the characteristics of the sample population based on the independent 

variables of interest. Valid adult inpatient cardiac arrests (n = 585) from 2015–2019 were 

included in data analysis. Independent variables of interest included RQI implementation 

(i.e., pre- RQI implementation with n = 190 and post- RQI implementation with n = 395), 

preexisting conditions, and age. The data set included patients with no preexisting 

conditions at arrest, only cardiac preexisting conditions, only noncardiac preexisting 

conditions, and a combination of both cardiac and noncardiac preexisting conditions. 

Patient age was analyzed as a continuous variable with a minimum age of 18 years old, a 

max age of 96, and a mean age of 66.75. Further information regarding descriptive 

statistics of the study sample can be found in Table 1.  

Table 1 

Research Question 1 Descriptive Statistics 

Variable Frequency Percent 

Adult cardiac arrests   

Pre-RQI implementation 317 54.1 

Post-RQI implementation 268 45.8 

Preexisting conditions   

None 41 7 

Only cardiac 38 6.5 

Only noncardiac 106 18.1 

Both cardiac/noncardiac 401 68.4 

RQ2 

Data analyzed for RQ2 included only post- RQI implementation inpatient cardiac 

arrest events (n = 245). Postimplementation events that did not list event location were 
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excluded from the analysis due to event location being a primary value needed to answer 

RQ2. Similar to the RQI1 data set, only utilizing postimplementation cases, I analyzed 

patient age as a continuous variable with a minimum age of 23 years old, a maximum age 

of 95, and a mean age of 67.17. Of the valid 245 inpatient cardiac arrests, 4% had no 

preexisting conditions, 2.8% had only cardiac preexisting conditions, 17.5% had only 

noncardiac preexisting conditions, and 75.5% had a combination of cardiac and 

noncardiac preexisting conditions. Furthermore, inpatient cardiac event location was 

analyzed with the 10 event locations used being present in the GWTG data set and 

identified as locations where inpatient cardiac arrests occurred. Per the descriptive 

statistics, Locations 906 and 967 were the primary event locations with Location 906 

having 35.3% of total inpatient cardiac arrest events and Location 967 with 30.9% of 

total inpatient cardiac arrest events. In tandem with event location, I evaluated 

compliance scores based on 10 calendar quarters were evaluated. Event location 

compliance scores ranged from a minimum score of 466 to a maximum score of 982, 

with a mean compliance score of 915.38. Table 2 displays the descriptive statistics for 

RQ2. 
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Table 2 

 

Research Question 2 Descriptive Statistics 

 

Variable Frequency Percent 

Adult cardiac arrests   

Post-RQI implementation 245 100 

Preexisting conditions   

None 10 4 

Only cardiac  7 2.8 

Only noncardiac  43 17.5 

Both cardiac/noncardiac 185 75.5 

Event location   

466 2 .6 

570 2 .6 

774 9 2.8 

817 1 .3 

861 7 2.2 

906 112 35.3 

929 24 7.6 

964 2 .6 

967 98 30.9 

982 32 10.1 

 

Statistical Assumptions 

The first assumption for a binary logistic regression is that the dependent variable 

is binary or dichotomous, consisting of two values (Kalil et al., 2010). The binary 

assumption was met for this study because the dependent variable (i.e., ROSC) had two 

values (i.e., yes and no). The second assumption of logistic regression assumes the 

independence of each observation. Both GWTG ROSC data and learner quarterly 

compliance data met this assumption with observations containing no matched or 

repeated data. The third assumption requires the independent variables to have minimal 

or no multicollinearity, which means that the independent variables (i.e., cardiac, 
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noncardiac preexisting conditions, and age) should not have a high correlation; I found no 

multicollinearity between the predictor variables used in this analysis, meeting 

Assumption 3. Noted by Kalil et al. (2010), in the case of multicollinearity existing 

among variables in the data set, it would not decrease the reliability of the model. 

According to Kalil et al., the fourth assumption relates to the linearity of the explanatory 

variables and the logit of the response variable. The fourth assumption was met due to 

linearity between the independent variables and the logit of the response variable. The 

fifth assumption indicates the sample size of the data set must be large enough to draw 

valid conclusions from the fitted logistic regression model (Kalil et al., 2010). Due to the 

abundance of data collected through the GWTG database, this study met Assumption 5 

with 585 adult inpatient cardiac arrests. Secondarily, the compliance data during the post-

RQI training implementation period yielded 268 adult inpatient cardiac arrests for 

analysis. 

Statistical Analyses Results 

To assess the relationship between predictor variables within the data set and 

ROSC, I used a binary logistic regression. Binary logistic regression is used to examine 

the relationship between predictor variables and a binary outcome (Tabachnick & Fidell, 

2018). Due to the inclusion of all adult inpatient cardiac arrest from 2015–2019 needed to 

answer RQ1 and the inclusion of only post- RQI training dates needed to assess the 

relationship between compliance and ROSC, a separate logistic regression was conducted 

for RQ2.  
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Model Fit 

RQ1 

During model fit analysis, I conducted an omnibus test of model coefficients to 

assess the model chosen for analysis. The omnibus test of model coefficients employs 

chi-square tests to assess for significant differences between log-likelihood of the base 

model and the new model chosen; in this case, the omnibus tests was statistically 

significant for model fit (p= 0.005). Although the Cox & Snell R square indicated 2.8% 

variability of the dependent variable explained by the model (p = .028), the Hosmer and 

Lemeshow test (p = .758) indicated good model fit with the RQ1 data set.  

RQ2 

I conducted an omnibus test of model coefficients to assess the model chosen for 

analysis of the post- RQI implementation data set for RQ2. The chi-square test assessed 

for significant differences between log-likelihood of the base model and the new model 

chosen; in this case, the chi-Square showed nonsignificant (p = 0.197), and the Cox and 

Snell R square indicated 3% variability of the dependent variable explained by the model 

(p = .030). However, with a significance of model fit for the Hosmer and Lemeshow test 

being p > 0.05, the test indicated good model fit with the RQ2 data set (p = .201).  

RQ1 Results 

I calculated binary logistic regression to examine how the training intervention 

affects patients’ ROSC status while controlling for cardiac and noncardiac preexisting 

conditions and age. The results (see Table 3) showed that the RQI training intervention 

was a statistically significant predictor of ROSC status while controlling for cardiac and 
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noncardiac comorbidities and age (OR = 1.457, p = .040, OR CI 95% [1.017, 2.087]), the 

odds of achieving ROSC in the posttraining group were 1.457 times the odds of 

achieving ROSC in the pretraining group. Additionally, the odds of a patient achieving 

ROSC with only cardiac preexisting conditions present were 4.026 times the odds when 

no preexisting condition were present (OR = 4.046, p = .005, OR CI 95% [1.535, 

10.665]). Similarly, the odds of achieving ROSC with only noncardiac preexisting 

conditions were 2.859 times the odds of doing so with no preexisting condition (OR = 

2.859, p = .007, OR CI 95% [1.334, 6.128]) and the odds of achieving ROSC with both 

cardiac and noncardiac preexisting conditions were 3.060 times the odds of doing so with 

no preexisting condition (OR = 3.060, p = .002, OR CI 95% [1.529, 6.122]). Age was not 

a significant predicter of ROSC. Given the statistically significant results for post- 

training periods and prediction of ROSC, I rejected the RQ1 null hypothesis. 
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Table 3 

Binary Logistic Regression Table of Predicting ROSC Status While Controlling for 

Cardiac and Noncardiac Preexisting Conditions and Age 

       95% CI for OR 

 B SE Wald df p OR Lower Upper 

Age -.005 .006 .687 1 .407 .995 .983 1.007 

Combinations – 

no preexisting  

  11.209 3 .011    

Only cardiac  1.398 .494 7.992 1 .005 4.046 1.535 10.665 

Only noncardiac  1.051 .389 7.297 1 .007 2.859 1.334 6.128 

Combined 

cardiac and 

noncardiac  

1.118 .354 9.989 1 .002 3.060 1.529 6.122 

RQI pre- and 

postimplementation  

.376 .183 4.215 1 .040 1.457 1.017 2.087 

Constant -.126 .470 .072 1 .789    

RQ2 Results 

I calculated a separate binary logistic regression to assess the relationship between 

unit quarterly compliance and ROSC status while controlling for cardiac and noncardiac 

comorbidities, age, and compliance score based on 10 quarters. The results (see Table 4) 

showed unit quarterly compliance to have no statistically significant impact on ROSC 

(OR = 1.000, p = .966, OR CI 95% [.996, 1.004]). Considering the lack of statistical 

significance of unit quarterly compliance predicting ROSC, I failed to reject the null 

hypothesis.  
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Table 4 

Binary Logistic Regression Table of Predicting ROSC Status While Controlling for 

Cardiac and Noncardiac Preexisting Conditions, Age, and Unit Compliance Score  

       95% CI for OR 

 B SE Wald df p OR Lower Upper 

Age .003 .010 .068 1 .794 1.003 .983 1.022 

Combinations – 

no preexisting  

  6.881 3 .076    

Only cardiac  .700 1.001 .489 1 .484 2.014 .283 14.329 

Only noncardiac  1.873 .757 6.123 1 .013 6.506 1.476 28.674 

Combined 

cardiac/noncardiac  

1.400 .675 4.310 1 .038 4.056 1.081 15.216 

Compliance score 

10 quarters 

.000 .002 .002 1 .966 1.000 .996 1.004 

Constant -.477 2.107 .051 1 .821 .620   

Summary 

I evaluated secondary data for 585 inpatient cardiac arrests to assess the impact of 

the RQI training program implementation and 268 inpatient cardiac arrests to assess the 

impact of quarterly unit compliance with training on ROSC. Secondarily, the influence of 

cardiac and noncardiac preexisting conditions and age as predictors of ROSC was also 

assessed. I rejected Null Hypothesis 1 regarding RQI implementation and ROSC) was 

supported and failed to reject Null Hypothesis 2 regarding quarterly compliance and 

ROSC. In the final chapter, I will compare the study findings to existing literature, 

explain my conclusions and the implications of the study, and suggest a series of 

recommendations. 
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Chapter 5: Discussion, Conclusions, and Recommendations 

The purpose of this quantitative study was to explore the relationship between the 

impact of RQI quarterly training on inpatient cardiac arrest ROSC and the impact of 

hospital unit compliance with RQI quarterly training on inpatient cardiac arrest ROSC. In 

this chapter, I summarize the main findings of the study based on the research questions. 

This chapter includes a discussion of the relevance of these findings, their contribution to 

literature, limitations of the study, and my recommendations for future research based 

upon the results.  

Interpretation of Findings 

RQ1 

For RQ1, I conducted a binary logistic regression to analyze the effects of RQI 

training implementation on predicting ROSC when controlling for cardiac and noncardiac 

preexisting conditions and age. The analysis revealed a statistically significant 

relationship between RQI training implementation and predicting ROSC (p = .04). The 

odds of achieving ROSC post- RQI training implementation were 1.457 times the odds of 

doing so in the pre- RQI training group (or were 45.7% more likely). Considering the 

increased likelihood of achieving ROSC post- RQI training implementation, the findings 

are also clinically significant. This study results are consistent with Donoghue et al.’s 

(2021) findings. In a longitudinal study, Donoghue et al. assessed RQI’s low-dose, high-

frequency modality of life support training within the emergency department at a 

children’s hospital. They found a significant association between the number of quarterly 

RQI training sessions and the percent of compressions, meeting AHA guidelines for rate 
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when performing CPR on children (β coefficient = -0.08; standard error = 0.04; p = 

0.03). Although Donoghue et al.’s sole focus was on adherence to the RQI quarterly 

skills assessments and real event skill performance, their findings suggested that high-

frequency CPR training among pediatric emergency department health care providers led 

to consistently increased performance of high-quality CPR in ongoing training sessions. 

Consistent with Donoghue’s findings, Cheng et al. (2018), Dudzik et al. (2019), and 

Maehle et al. (2017) found low-dose, high-frequency models of training to increase 

knowledge retention and prevent skill decay. From this perspective, the supporting 

literature and the current study findings support Bloom’s mastery learning theoretical 

underpinnings of deliberate practice with corrective feedback and instructional alignment 

improving learner longitudinal knowledge retention and application of knowledge to 

practice (see Guskey, 1997, 2005; McGaghie, 2015).  

According to Metra et al. (2011) and Sharma et al. (2018), preexisting cardiac and 

noncardiac conditions are key contributors leading to cardiac arrest and mortality. Of 

noted importance, van Deursen et al. (2014) found an increasing number of 

noncardiovascular comorbidities with at least one cardiac comorbidity was associated 

with greater risk of mortality. Due to the literature confirming the role preexisting 

conditions play in cardiovascular risk, the independent variables of cardiac, noncardiac, 

and a combination of both cardiac and noncardiac preexisting conditions were analyzed 

in the current study to determine their influence on the prediction of ROSC. I found that 

patients with only cardiac preexisting conditions (p = .005) and only noncardiac 

preexisting conditions (p = .007) were statistically significant in predicting ROSC. The 
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odds of achieving ROSC with only cardiac preexisting conditions were 4.046 times the 

odds of doing so compared to patients with no preexisting condition [OR = 4.046, 95%]. 

Similarly, the odds of achieving ROSC with only noncardiac preexisting conditions 

present were 2.859 times the odds of doing so when compared to no preexisting 

conditions [OR = 2.859, 95%]. Furthermore, patients with both cardiac and noncardiac 

preexisting conditions present were 3.060 times more likely to achieve ROSC compared 

to odds of doing so when no preexisting conditions were present [OR = 3.060, 95%]. All 

variations in preexisting condition categories suggest patients who have only cardiac, 

only noncardiac, and/or a combination of both to have a statistically significant higher 

likelihood of achieving ROSC than patients who have no preexisting conditions. One 

possible explanation for this could be the likelihood of persons with known preexisting 

conditions having medical management of conditions before and during the hospital 

admission as opposed to those with unknown and untreated conditions at time of hospital 

admission.  

Lastly, I also analyzed the influence of age as a predictor of ROSC. In a 

longitudinal study, Makino et al. (2021) estimated 10-year cardiovascular disease (CVD) 

risk using the revised World Health Organization CVD risk estimation charts. They 

found CVD risk in old age to be a predictor of disability and mortality. Furthermore, 

Sergi et al. (2015) found frailty status to be a predictor of CVD events and outcomes. 

Although the extant literature points to age being a predictor of disability, frailty status, 

and mortality, I did not determine that age to be a statistically significant predictor of 

ROSC (p= .407) in this study. A possible cause is the wide variation in age in the GWTG 
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data set used, ranging from 18 to 96 years old (M = 66.75). Like those cases with no 

preexisting conditions, there is a possibility that patients in the younger age group could 

have been admitted to the hospital for unexpected and uncontrolled emergent medical 

conditions (e.g., trauma, drug overdose, or suicide attempt) that could significantly 

impact their likelihood of survival. Since the GWTG data set did not include the cause of 

cardiac arrest, the analysis regarding the influence of age as a predictor of ROSC was 

limited.  

RQ2 

I used a separate logistic regression to analyze event location RQI compliance as 

a predictor of ROSC. The analysis was based on only post- RQI implementation cases 

that included a total of 245 valid cases. Due to unit compliance scores being consistently 

higher than 900 over 10 quarters and not many cases of low compliance, these results 

were expected. With more variation among compliance scores, there may have been more 

evidence available to assess the effect of compliance on likelihood of achieving ROSC. 

Although unit compliance scores based on 10 quarters did not hold statistical significance 

(OR = 1.000, p = .966, OR CI 95% [.996, 1.004]), like in the RQ1 analysis, I controlled 

for cardiac, noncardiac, a combination of cardiac and noncardiac comorbidities, and age 

due to their influence on ROSC. Only noncardiac preexisting conditions (p = .013) and a 

combination of cardiac and noncardiac comorbidities (p = .038) resulted as statistically 

significant predictors of ROSC. Cardiac preexisting conditions showed intermediary 

statistical significance (p = .076) and age showed no statistical significance (p = .794) in 

predicting ROSC in the RQ2 logistic regression analysis.  
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Limitations of the Study 

The current study was subject to several limitations. One limitation was that I 

collected secondary data from a single health care system in which data were specific to 

the patient population the organization services. Based on the social demographics of the 

patient population, not all races, ethnicities, and health disparities could be accounted for. 

In concert with race, ethnicity, and gender data limitations, the GWTG data set did not 

include data on the cause of cardiac arrest, which would have contributed to a better 

understanding of how age and preexisting conditions at time of cardiac arrest influenced 

ROSC prediction. As a result of limited patient demographic information in the data set, 

gender and race were not represented in this analysis. Husaini et al. (2011) found the 

likelihood of African American men under the age of 50 years old developing heart 

failure was 20 times higher than that of comparable European American men. 

Additionally, Black women were noted to have higher incidence of heart failure and 

CVD compared to White women. The researchers also reported that the elderly, 

immigrant, and low-income populations are disproportionately affected by heart disease 

and heart failure. Similarly, Bays (2020) noted African American men to have the highest 

rate of CVD of any U.S. ethnic or racial groups. Bays also identified CVD to be the 

leading cause of death among Hispanic populations and the leading cause of mortality 

among young White women. Bay reported a wide variance in age-related CVD risk and 

mortality in older adults due to the dependence of underlying diseases and degree of 

frailty. Considering the known variation in cardiovascular risk and mortality among age, 

races, and genders, controlling for these variables as a demographic trifecta in the 
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primary analysis model could have created a more dynamic approach to predictors of 

ROSC.  

Additional limitations include the number of pre- and postimplementation cases 

and model fit constraints. In the RQ1 data set, there were 317 preimplementation cases 

and 268 postimplementation cases. Due to the variation in pre- and post- group cases, the 

results could have been influenced. Furthermore, with a Cox and Snell R square of .028 

in the RQ1 data set, only 2.8% of the variability of the dependent variable was explained 

by the model. Similarly, with the Cox and Snell R square of .030 in the RQ2 data set, 

only 3% of the variability of the dependent variable was explained by the model, 

meaning having additional predictors for the dependent variable would have created a 

better model fit for both research questions.  

Lastly, I pulled secondary unit compliance data from an archived learning 

management system database that had different unit identifiers than RQI analytics. The 

discrepancies in unit and event locations were manually associated with site verification 

for accuracy. The manual manipulation and third party validation of information could 

have caused a data discrepancy, limiting data trustworthiness. Lack of variation in unit 

compliance scores throughout the organization also limited the ability to assess the 

influence of event location compliance on ROSC. A more robust data set with different 

compliance levels may prove more beneficial to the prediction of ROSC in future studies.  

Recommendations 

The results of the study indicate RQI training as a significant predictor of ROSC. 

However, based on the limitations mentioned above, use of a larger sample population at 
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more than one site and geographical location would increase the generalization of 

findings and would better be able to assess the impact that low-dose, high-frequency life 

support training has on inpatient cardiac arrest survival. Additionally, the inclusion of 

demographic variables, such as gender, race, insurance status of the patient, and 

socioeconomic status, would create a more well-rounded and population-centric approach 

for future research.  

Future studies may also consider assessing quarterly unit compliance over a larger 

timeframe than 10 calendar quarters to establish variation among unit compliance and its 

influence on ROSC. Subsequent studies may also consider using compliance and 

individual assignment skills scores to code team members or persons who frequently 

participate in code blues. This approach would allow the researcher(s) to assess team 

compliance, live event performance, and ROSC impact. Finally, if possible, future studies 

could also include characteristics of the facility staff, such as years in practice, clinical 

discipline, and individually rated self-efficacy associated with performance of life 

support skills in an emergent situation. Isolating individual characteristics of the code 

blue response team could help identify gaps in practice and potentially lead to clinical 

quality improvement implications and change in practice. 

Implications 

The positive social change implications of the current study include providing an 

improved understanding of fully automated life support training in a low-dose, high-

frequency training model and its influence on inpatient cardiac arrest survival. The results 

of the study indicate a statistically significant relationship between RQI training and the 
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prediction of ROSC. With ROSC achievement 1.457 times more likely (i.e., 45.7%) in 

the post- RQI implementation group, there is substantial patient impact and clinical 

significance. 

Furthermore, the results of the study could be used informatively by health care 

organizations who are considering the transition to high-frequency digital life support 

training in lieu of instructor-led courses. The study findings could be used to inform 

organizational life support certification policy and assist in shifting the traditional focus 

from traditional 2-year certification courses to a competency validation model. This study 

has also provided foundational insight into how GWTG data and training data could be 

used to close the existing literature gap regarding fully automated life support training 

and its community impact. Lastly, the study could be used to enhance knowledge related 

to the use of digital instruction in the clinical setting.  

Conclusion 

The results of this study indicated fully digital, low-dose, high-frequency 

modalities of life support training improve ROSC rates. Furthermore, the study 

contributes to the limited literature on the use of fully digital training and its clinical 

implications. The implementation of the RQI training program was both statistically and 

clinically significant in predicting ROSC, with patients 45.7% more likely to achieve 

ROSC in the post- implementation group. While unit compliance at the event location 

was not shown as a statistically significant predictor of ROSC, further research with more 

training compliance variation may show the impact of training compliance and ROSC. 
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Further research expanding on fully digital modalities of life support training could also 

offer additional clinical practice implications and insight on community impact.   
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Appendix A: AHA/GWTG’s “Resuscitation Patient Management Tool: CPA Event”  

located @ https://www.heart.org/-/media/files/professional/quality-

improvement/get-with-the-guidelines/get-with-the-guidelines-resuscitation/cpa-

crf_jan2021.pdf?la=en 
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