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ABSTRACT 

 

The purpose of this study is to examine the role of mobile applications in CRNAs access 

to continuing education. A second aim of this study is to explore CRNAs satisfaction with use of 

mobile applications for continuing education. 

Continuing education (CE) credits are a required component of licensure recertification 

for Certified Registered Nurse Anesthetists (CRNAs).1,2 CE credits can be earned through in-

person simulations, workshops, lectures or via online resources.1,3,4  

Mobile applications of today have transcended the personal data assistant (PDA) devices 

utilized in the early 2000s and have rapidly become a key aspect of healthcare practices in both 

hospitals and clinics.5  

A descriptive, quantitative design was utilized to answer the research questions. Data was 

collected via an expert reviewed survey titled “CRNA Mobile Application Utilization 

Assessment Tool” that was distributed to a randomly generated sample of 3,000 CRNAs 

nationwide, with the assistance of the AANA Research Services and Assistance Department.41 

 The data gathered demonstrated that the older and more experienced survey respondents 

were less likely to agree that mobile applications improve their access to continuing education 

credits and were more likely to prefer attending an in-person activity to obtain CE credits. 

Conversely, their younger counterparts, with less work experience were more likely to agree that 
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mobile devices improved their access to CE credits and were more satisfied with utilizing their 

mobile device to obtain CE credits.  

Geographically, our data suggests that those CRNAs that live in a suburban setting are 

more likely to prefer and be satisfied with mobile devices for CE credit attainment, compared to 

their peers that live in urban or rural settings, who are more likely to prefer an in-person venue 

for CE credit attainment.  
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CHAPTER I 

 

Introduction 

 

Continuing education (CE) credits are a required component of licensure recertification 

for Certified Registered Nurse Anesthetists (CRNAs).1,2 CE credits can be earned through in-

person simulations, workshops, lectures or via online resources.1,3,4 However, little research has 

been done to assess the impact mobile applications have on CRNA access to continuing 

education. Additionally, there is minimal literature summarizing CRNA satisfaction with mobile 

application utilization for continuing education purposes.  

Problem Statement 

 

Mobile applications, or “mobile apps”, of today have transcended the personal data 

assistant (PDA) devices utilized in the early 2000s and have rapidly become a key aspect of 

healthcare practices in both hospitals and clinics.5 Commonly, mobile apps are utilized in the 

delivery of patient care to improve efficiency in communication amongst healthcare providers, 

and to enhance dissemination of the latest in relevant medical research.6 However, there is a lack 

of data regarding mobile applications’ impact on the access to continued education for certified 

registered nurse anesthetists (CRNAs). 

Purpose of Study 

The purpose of this study is to examine the role of mobile applications in CRNAs access 

to continuing education. A second aim of this study is to explore CRNAs satisfaction with use of 

mobile applications for continuing education. 

Research Questions 

The research questions for this study are: 

1. Do CRNAs have access to mobile applications for continuing education credits? 
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2. What is the level of satisfaction CRNAs have with mobile applications for continuing 

education?  

Definitions 

 

 For the purpose of this study, the following terms and definitions were used. 

 

Conceptual/Theoretical Definitions 

 

1. Mobile application: Mobile applications are defined as application software that is 

used on handheld computing devices that contain an operating system. Mobile 

applications are developed to run on the handheld computing device to accomplish a 

specific purpose.6 

2. Continuing Education: Continuing education in this study is defined based on the 

requirements for CRNA certification and recertification released by the National 

Board of Certification and Recertification for Nurse Anesthetists (NBCRNA) in 

conjunction with the American Association of Nurse Anesthetists (AANA). 

Continuing education will be defined as completion of the four core modules that 

pertain to the field of anesthesia and include: airway management, clinical 

pharmacology, human physiology and pathophysiology and anesthesia equipment and 

technology, as well as completion of 60 Class A credits and 40 Class B credits.7  

3. Satisfaction: Satisfaction is defined as mobile applications meeting educational 

expectation when utilized by CRNAs pursuing the continuing education requirements 

outlined by the NBCRNA and AANA.  

Operational Definitions: 

1. Mobile Application: Mobile application employment by CRNAs is measured by a 

self-assessment, 5-point Likert scale questionnaire to determine CRNA access to 
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mobile applications in the workplace, frequency of mobile application use and 

purpose of mobile application utilization in the workplace.8 

2. Continuing Education: Continuing education is measured by a self-assessment, 5-

point Likert scale questionnaire to ascertain progress or completion of the NBCRNA 

and AANA continuing education requirements for CRNAs.8 

3. Satisfaction: Satisfaction is measured by a self-assessment, 5-point Likert scale 

questionnaire to discern the reaction to mobile application utilization for CRNA 

continuing education purposes.8 
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CHAPTER II 

Review of Literature  

 Mobile technology has seemingly saturated the healthcare arena, with mobile 

applications (“apps”) providing information on topics such as clinical decision-making, 

pharmacology and current evidence-based practice recommendations. 9, 10,11,12 Although literature 

has described the utilization of mobile apps by physicians and medical trainees, no study has 

specifically investigated mobile application utilization by Certified Registered Nurse 

Anesthetists (CRNAs). 5,6,7,9,13,14,15 As new guidelines for continuing education requirements 

have been released by governing boards such as the National Board of Certification and 

Recertification for Nurse Anesthetists (NBCRNA) and the American Association of Nurse 

Anesthetists (AANA), it is important to assess the impact mobile apps have on CRNAs access to 

continuing education, as well as CRNA satisfaction with the educational material available on 

mobile applications.1,2,16 

Continuing Education Credit Requirement for CRNAs 

 

 Governing boards and national associations for CRNAs emphasize the utilization of 

evidence-based practice and the necessity of continuing education to maintain competency with 

current techniques and technology in the field of nurse anesthesia. The NBCRNA has formulated 

a Continuing Education Committee which acts to establish the criteria for CRNA certification 

and recertification.7 The eligibility criteria developed by the Continuing Education Committee is 

distributed amongst recertification entities, such as the NBCRNA and serves as the requirements 

necessary to maintain professional credentialing.7 In August of 2016, the NBCRNA in 

conjunction with the AANA, introduced the Continued Professional Certification (CPC) 

Program, that stressed CRNAs’ professional commitment to lifelong learning through a 
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continuing education requirement and an examination.1 The CPC Program mandates that the 

practicing CRNA accumulate 60 Class A credits, 40 Class B credits and complete four core 

modules during a four-year cycle window.1,2 The credits accumulated during the completion of 

the four core modules contribute to the total Class A credits necessary to meet the continuing 

education requirements. Class A credits have received prior approval by the AANA and include 

a self-assessment or a post-test to ascertain knowledge gained during the educational activity.1 

Class A credits directly relate to the field of anesthesia and enhance the CRNAs knowledge 

regarding core concepts that are applicable to all CRNAs, despite differences in clinical practice 

setting and focus.1,2 Class B credits do not require prior approval or a self-assessment upon 

completion of the educational experience.1,2 The purpose of Class B credits is to promote 

professional development, improve patient safety as well as broaden the CRNAs understanding 

of the healthcare environment.1,2 The four core modules pertain to cornerstones of anesthesia 

care and include: airway management, clinical pharmacology, human physiology and 

pathophysiology as well as anesthesia equipment and technology.1 Prior to dissemination, the 

four core modules must be approved by both the NBCRNA and the AANA.1 Every eight years 

the CRNA will take an examination that assesses critical anesthesia knowledge deemed 

necessary for all practicing CRNAs.1,2 

 The educational programs and online resources available for Class A Credit attainment 

must be sanctioned by the AANA prior to dissemination to the general public.1 The AANA 

employs a rigorous approval process that consists of fourteen standards to evaluate the CE 

programs, including an application, explanation of learner objectives, content, assessment, 

teaching methods as well as learning assessment and program evaluation that will be utilized by 

the CE vendor.16 The AANA utilizes this approval process to determine the amount of allowable 
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CE credits each module can offer CRNAs.16 Similarly, the NBCRNA evaluates and critiques 

vendors interested in developing core module programs and products.3 The NBCRNAs 

evaluation of potential core module vendors includes assessment of module development, 

delivery, module updates and maintenance as well as module evaluation and security.3 Once 

approved by the NBCRNA, the AANA must decide how many continuing education credits the 

four core modules will be worth.3 Currently there are six vendors that have received module 

approval from the NBCRNA.4 The online modules focus on airway management techniques, 

equipment and technology, applied clinical pharmacology as well as human physiology and 

pathophysiology.4 The online software offers a convenient way in which the educational material 

can be consumed by the practicing CRNA.3 However, there is no mention of mobile applications 

being utilized by these vendors as a platform to present the educational material for CE credit 

attainment. 

 The NBCRNA and AANA requirements foster a community of CRNAs that is dedicated 

to improving the field of anesthesia through current clinical guidelines and evidence-based 

practice. These requirements will encourage practicing CRNAs to seek out educational 

opportunities as they relate to the field of anesthesia and healthcare as a whole. Mobile 

applications and online resources have the capability to play a key role in improving access and 

satisfaction with the educational activities necessary to meet the AANA standards. Literature 

regarding the potential use of mobile applications to meet credit requirements for continued 

education specifically for CRNAs was not found, suggesting that further research into this topic 

is necessary. 

 

 



 7 

Evolution of Mobile Applications 

 As technology has evolved, the PDAs of the early 90s have quickly been replaced with 

smartphones and tablet computers such as the iPhone and iPad (Apple Inc., Cupertino, CA), 

introduced in 2007 and 2010, respectively, that are equipped with applications, increased storage, 

texting capabilities and interactive touch interface.5,13,17,18 The introduction of the iPhone and 

iPad (Apple Inc., Cupertino, CA) ushered in a platform for mobile access to web-based 

information and an enhanced acceptance for the integral role these devices had in business, 

social and educational settings. Modern mobile devices have increased memory, battery life and 

processing speed thereby allowing the capability to support multiple applications, each 

engineered to serve a specific purpose.17,19,20 In July 2008, Apple launched the iTunes Appstore 

that functioned as an online marketplace to purchase and/or download mobile applications 

(apps).14,17,21 Mobile apps are software specifically designed to run on mobile operating systems, 

such as Apple’s iOS or Google’s Android.17,20 Apps are available for free, or with an initial fee 

that can range from $0.99 to $999.99.22 The initial fee for these apps can be costly, but with the 

promise of an annual app update, the student or healthcare provider can avoid purchasing new 

versions of expensive medical textbooks or maintaining medical journal subscriptions.21 There 

are reportedly 47,911 apps available in the iTunes Appstore that fall under the designation of 

“mhealth”, or mobile health apps.22 When searching the word “anesthesiology” in the Appstore, 

67 apps are available for download or purchase. Mobile applications are now an important tool in 

the clinical setting allowing the healthcare professional or student access to updated information 

relevant to clinical practice. Research questions regarding their impact on medical education are 

relevant to today’s healthcare landscape. 
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 In an effort to explore the evolution of mobile apps and their employment by healthcare 

professionals and students today, Mosa et al., conducted a systematic literature review in which 

seven categories for utilization patterns were established.23 The categories identified by Mosa et 

al. that pertained to clinical practice included enlisting mobile apps for drug reference, medical 

training, disease diagnosis and medical calculators.23 A study conducted by Green et al., 

surveyed 416 anesthesia attendings, residents, fellows, CRNAs as well as student registered 

nurse anesthetists (SRNAs), found that mobile apps offering drug references, current clinical 

guidelines and protocols as well as pain management techniques were among the most influential 

and useful to every day clinical practice in the field of anesthesia.9 Mobile apps have progressed 

since their launch in the early 2000s and aid in the promotion of today’s healthcare values which 

emphasize efficiency and enhanced productivity.17  

Trends in Medical Education for the Healthcare Professional 

 The modern dogma of constant connectivity and emphasis on efficiency and accuracy in 

healthcare, has made conventional classroom learning techniques outmoded for students in the 

medical profession today.17 Traditional textbooks, or in print medical journals have difficulty 

keeping pace with the rate at which new clinical guidelines and practice recommendations are 

being released, rapidly rendering the information outdated.17 With the introduction of the 

Personal Data Assistant (PDAs) in 1993, there was less student reliance on medical textbooks 

and classroom learning and more acceptance for mobile devices to provide current clinical 

practice guidelines and patient care information at the bedside.13 The advent of mobile 

technology provided the impetus for medical journals and textbooks to offer online publication, 

keeping their students up-to-date with evidence-based information at the point of care.17  
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Mobile technology, a form of electronic learning (e-learning), is attractive to academic 

faculty in nursing and medical schools, as a cost-effective way to reinforce knowledge gained in 

a simulation or in-person encounter and educate large groups of students outside of the 

classroom.24,25 In addition, incorporating mobile technology into the educational arena, enables 

students to expand on knowledge via videos, mobile applications and interactive self-

assessment.26 Mobile devices are increasingly being enlisted as quick references, or “pocket 

brains” that can facilitate students’ success in the clinical realm of their chosen medical 

profession.21 Additionally, mobile devices offer the student the opportunity to acquire “just-in-

time learning”, that can assist with practical skills at the patient bedside.27 A study by Davis et 

al., of 128 healthcare trainees found that the 50% of participants that watched a 3-minute video 

of chest tube insertion on their mobile device prior to placing one at the bedside, significantly 

outperformed the group that did not view the video prior to insertion.28 The study done by Davis 

et al highlights that access to mobile applications in the clinical setting can improve patient 

outcomes by allowing providers to refresh knowledge and review skills at the bedside. In 2013, 

Sclafani et al., surveyed Accreditation Council for Graduate Medical Education (ACGME) 

accredited residency and fellowship programs’ tablet computer usage.5 Survey respondents 

included resident trainees, fellows and attendings.5 It was found that 40% of 2,942 participants 

owned a tablet computer and 45% endorsed the utilization of tablet computers in hospitals and 

clinics.5 Earlier research in 2011, by Franko and Tirrell, surveyed 3,306 participants at ACGME 

accredited programs and indicated that 85% used a smartphone in the clinical setting.15 These 

studies demonstrate the widespread utilization of mobile technology in the healthcare landscape 

today and the growing acceptance for use of mobile devices in an educational capacity.5,15 
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Benefits of Mobile Application Utilization for Educational Purposes  

Mobile learning on smartphones via apps, videos, enhanced graphics, and animation have 

added a layer of convenience to education that has not previously been available to students.29 

The educational advantage mobile devices offer students can also enhance the acquisition of 

continued education for medical professionals in the clinical setting.  

Medical education in the past has been limited by a time construct that restricted the 

learner from actively engaging with the material outside of the traditional classroom. 

Additionally, the learner was at the will of the instructor’s teaching style for content delivery in 

the classroom setting.29 These obstacles are overcome with mobile apps that offer recording 

capabilities, enabling the learner to re-listen to lectures at a time that benefits him/her most 

effectively.29 The student’s control of the learning environment fosters self-directed learning, by 

allowing the independence to choose when, how and where the information will be processed.10 

Self-directed learning empowers the student and results in positive outcomes for the preservation 

of knowledge and achievement in the student’s chosen professional field.10,30  

An integral aspect of any educational platform is the retention and usefulness of the 

material taught. Yoo and Lee studied 22 undergraduate nursing students on retention of 

knowledge regarding cardiopulmonary assessment. The students were split into two groups, 

those that were given access to and instructed via a mobile application and those that relied on a 

high-fidelity human patient simulator to learn cardiopulmonary assessment skills. Results 

determined that the group utilizing the mobile application for instruction had an increased long-

term retention of assessment knowledge.31 The opportunity for information reinforcement that 

mobile devices present can also positively impact the learner’s confidence in the clinical skill or 

knowledge, with the reassurance that the information is available for review at any time.31 For 
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example, a study by Lee et al. found that the confidence level to perform clinical nursing skills 

was significantly higher in the intervention group that had access to mobile videos demonstrating 

the skill, when compared to the control group who did not (P < .001).32 The familiarity and 

portability of mobile apps is thought to motivate learners to seek out information, increase their 

confidence and promote their adoption of the knowledge or skill into permanent practice.32 

In the clinical setting, medical students are forced to step out of the classroom and utilize 

their knowledge at the bedside. Pocket-sized mobile devices have the capability to store 

voluminous textbooks of information in conveniently housed mobile apps, allowing the medical 

student a supplemental instrument to refresh knowledge, obtain the most recent evidence-based 

practice recommendations and serve as a general resource to enable the user to effectively 

perform in the clinical environment.20 In a study by Wallace et al., medical students, residents 

and faculty (n=231) were surveyed regarding the benefits and challenges mobile devices have on 

their everyday practice.20 The majority of medical students (55%), residents (95%) and faculty 

(75%) report that mobile devices improved their access to educational material.20  

Similarly, the aspects of mobile device utilization and app capabilities that benefit the 

student, also have an immense impact on the healthcare professional’s quest for continuing 

education. Historically, continued education (CE) credits were obtained in traditional classroom 

settings that incorporated a didactic model, small workshops or printed materials that served as 

the educational activity.10 This education model, does not afford the learner the ability to choose 

what information is presented, or how and where it is consumed.10 Literature reviews, such as 

that performed by Bluestone et al., and the landmark meta-analysis performed by Davis et al., 

have proven that passive techniques, such as lecture based presentation of material, provide little 

or no positive impact on learning outcomes.11,33 Alternatively, active engagement with 
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educational material through self-assessment or other interactive frameworks utilized by mobile 

applications and online resources, have a positive impact on the medical professional’s 

practice.10,11,34 

Mobile devices play a key role in the active learning process, as they have the capacity to 

offer information at the point of care. The convenience, portability, connectivity and 

individualization of mobile apps enable the medical professional to actively engage with 

information gathering and pursuit of continued medical education. It is estimated that during 

each patient visit, a physician will develop at least one question, related to that patient 

interaction.10 These questions serve as prompts that initiate self-directed learning of the medical 

professional, in which mobile devices and applications serve as the liaison to information 

acquisition.10 Mobile apps offer the practitioner immediate access to medical journals, clinical 

guidelines and treatment suggestions, without which educational opportunities and the ability to 

adopt evidence-based practice may be thrawted.10,11,12 A study performed by Green et al., 

surveyed 416 anesthesia attendings, residents, fellows, CRNAs as well as student registered 

nurse anesthetists (SRNAs), and found 99% of respondents had access to mobile apps in 

practice.9 Over half of the study respondents utilized smartphone apps related to anesthesia at 

least once a week, while 23.4% of respondents reported utilizing anesthesia apps daily.9 The 

study conducted by Green highlights the widespread access to, and utilization of mobile apps by 

anesthesia professionals and their relevancy to today’s clinical education setting.9 

Satisfaction and Barriers Associated with Educational Mobile Applications 

 Mobile applications offer the advantages of portability, convenience and active 

engagement with educational material. However, if the learner is hesitant to utilize the mobile 

application or is left unsatisfied with the quality of the app, the potential educational advantage is 
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lost. Therefore, it is essential to examine the learner’s satisfaction with mobile applications in the 

educational setting as well as barriers impacting utilization of mobile apps for educational 

purposes. 

 In a 2012 study of 136 anesthesia residents, Chu et al., reported that 48.5% of 

respondents strongly agreed that mobile devices would aid in learning anesthesia concepts and 

provide a positive benefit to their education.27 Lee et al’s. systematic review of the utilization of 

mobile technology in undergraduate nursing found that the majority of nursing students were 

satisfied with employing mobile devices for educational purposes.18 These studies demonstrate 

learner satisfaction with the incorporation of mobile technology into the educational setting.18,27 

However, there is a lack of research surrounding the satisfaction with mobile applications for 

continued education for CRNAs. Previous studies and literature reviews have not focused on 

CRNAs specifically, nor have they examined mobile app utilization for continued education. 

Thus, further research to ascertain the level of satisfaction and utilization of mobile apps 

specifically for CRNAs is necessary. 

The employment of mobile apps in the clinical setting does not come without challenges 

to its user. The perceived barriers to utilization of mobile applications in continued medical 

education include the technological component of the software, hardware design, perceived 

personal benefit to mobile app utilization by the user, validity of information found on the 

applications, potential for distraction and risk of appearing unprofessional with their use in the 

clinical setting.27,29,35,36,37 These barriers emphasize disadvantages of mobile apps and highlight 

potential areas of improvement that could enhance utilization in the future. 

 Mobile applications run on mobile devices that rely heavily on the WiFi or data service 

for constant connectivity.27 In remote areas, service can be interrupted or delayed given the lack 
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of nearby cell phone towers, or WiFi can be slow in settings such as the operating room, which 

are often found in the basement of hospitals.27 This limits the usefulness of mobile applications 

in a clinical setting, especially for anesthesia providers that often find themselves in the 

operating room, where cellular service can be limited. Additionally, the mobile application is 

made specifically for the mobile device, either a smartphone or a tablet. Smartphones and tablets 

are not equipped with large screens and can be limited in their resolution quality, presenting 

hardware components that can act as a barrier to learning.27 A study by Wang et al., found the 

determinants to utilization of a mobile application and device were not limited to variables such 

as age or gender difference, but had more to do with the perceived personal benefit and 

entertainment value of the mobile application.35 Therefore, despite considerable barriers in 

regard to the technological aspects of mobile applications, if the provider perceives a personal 

benefit to its utilization, they will be more inclined to incorporate their use into their practice.35 

 With mobile applications saturating the current software market, a considerable concern 

for healthcare providers is the validity of information found on these apps. Studies have reported 

that as little as 35% of medical apps have medical professionals involved in their development.36 

Thus, information found on medical apps may not be rooted in evidence and could potentially be 

disseminating incorrect information to providers utilizing the software. Suggestions to overcome 

this hurdle include mandating peer review of content found on medical apps, proposed guidelines 

to critically assess the app, and finally governmental regulation for apps that could impact patient 

care.9 In her study, Murfin suggests in order to critically assess the application and its content, 

the healthcare professional must consider the source of information, know the sponsors of the 

app, whether they operate in the public or private sector, discern whether the information 

provided is supported by a reference list and finally whether or not the app is regularly updated.21 
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Although regulation for mobile applications by government agencies is still in its infancy, the 

Food and Drug Administration (FDA) issued a draft guidance in July 2011, expressing concern 

regarding mobile application regulation.38 Specifically, the regulation of mobile apps that have 

potential impact on patient care.38 The FDA’s concerns centered around patient safety and the 

impact inaccurate information found in mobile applications could have on the quality of patient 

care provided.38 Software and application developers argue that federal regulation can stifle 

creativity and the pace at which apps are created.38 Healthcare providers  must critically assess 

the validity of content found on the mobile apps. Potential adjustments in clinical practice should 

be vigorously researched, and the healthcare provider must maintain the understanding that 

mobile apps are adjuncts and should not be viewed as cornerstones to professional practice.9 

 Although mobile applications offer the benefit of keeping the healthcare provider 

constantly connected with up-to-date clinical information and evidence-based practice, their 

utilization in front of patients can be perceived as unprofessional. In a recent study of healthcare 

professionals, Koehler et al., reported that some clinicians felt using mobile applications in the 

presence of patients was unprofessional, and could lead to the patients’ loss of trust in the 

clinician due to perceptions of them having limited knowledge in the subject matter.37 As mobile 

applications are merely a supplement to patient care and serve as an educational tool for 

furthering professional knowledge, it is important to practice discretion when employing their 

use in front of patients in a clinical setting. 

Summary 

As the healthcare industry experiences a technological revolution, research needs to keep 

pace in order to evaluate whether or not these technological advances have a positive impact on 

the education and clinical practice of medical professionals. Continued research needs to 
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ascertain the satisfaction level, benefits and access implications mobile apps have for CRNAs 

specifically. 
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CHAPTER III 

Methodology 

 This chapter presents the methodology used to conduct this scholarly research project. 

Information regarding the research design, sample, instrumentation, procedure and data analysis 

utilized to answer the research questions will be discussed in the following section. The 

procedures employed by the researcher will assist in answering the following research questions 

(1) Do CRNAs have access to mobile applications for continuing education credits? and (2) 

What is the level of satisfaction CRNAs have with mobile applications for continuing education?  

The data collected for the purposes of answering the research questions was gathered utilizing a 

survey format that will be distributed to a randomized group of CRNAs via the AANA 

database.41 A descriptive design was utilized to explore CRNA access to mobile applications for 

continuing education as well as the satisfaction with mobile application utilization for continuing 

education purposes.  

Research Design 

 A descriptive, quantitative design was utilized to explore the impact mobile applications 

have on CRNA’s access to continuing education credits and CRNA satisfaction with mobile 

application utilization for the purposes of acquiring continuing education credits.   

Sample 

A simple, randomized sample of CRNAs was generated utilizing the AANA Research 

Services and Assistance Department’s database of CRNAs nationwide.41 The AANA created a 

randomized sample of CRNAs utilizing their email database. The 2017 estimation for AANA 

CRNA membership nationwide is 43,751.39 In order to be included in the randomized generated 

sample the CRNA must be currently practicing in a clinical setting and must receive emails from 
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the AANA. The exclusion criteria for participation in the research study are those CRNAs that 

do not currently practice or who do not receive emails from the AANA. Utilizing the RaosoftTM 

sample size calculator (Appendix A), it was determined that the necessary sample size for survey 

distribution is n=381.40 The sample size was calculated utilizing the AANA membership of 

43,751 as the population estimate, a margin of error of 5%, confidence level of 95% and 

response distribution of 50%.40 The AANA estimated the survey response rate to be 3-7%.41 In 

order to attain a 5% response rate, the researcher would have to distribute surveys to 7,620 

respondents.41 The maximum addresses available to the researcher via the AANA random 

sample generator was 3,000.41 Therefore, the researcher anticipates a lower than optimal 

response rate, and will proceed with the distribution of the survey with the understanding that 

this is a limitation of the study design. 

Instrumentation 

Data utilized to answer the research question was collected via a survey developed by the 

researcher entitled “CRNA Mobile Application Utilization Assessment Tool” (Appendix B). 

This tool explores CRNA access to mobile applications for continuing education purposes, as 

well as CRNA satisfaction with mobile applications utilization for continuing education. The 

survey consisted of 18 multiple-choice questions and took an estimated 5-10 minutes to 

complete. The 18 questions are divided into 3 sections that pertained to demographic 

information, continuing education and satisfaction with continued education.  

The first section of the survey pertained to demographic data. In the 6 questions that 

focus on demographics, the researcher gathered information on participant gender, age, years of 

experience as a CRNA, hours worked per week and workplace setting. The researcher utilized 

this data to determine if there was a correlation between demographics and mobile application 
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employment for continuing education, as well as satisfaction with mobile apps for continuing 

education purposes.    

The second section consists of 6 multiple-choice questions that utilize a Likert Scale for 

response measurement.8 The 6 questions focused on CRNA progress or completion of continuing 

education requirements, utilization of mobile applications for CE credit attainment, the types of 

mobile apps that are being employed for continuing education and the primary way in which CE 

credits are obtained by respondents. The researcher assessed this data to ascertain CPC program 

progress, mobile application utilization patterns amongst CRNAs, and finally primary ways in 

which CE credits are being obtained by CRNAs. The Likert Scale was utilized to determine 

participants’ opinions and attitudes towards mobile application utilization to improve access to 

CE credits. 

The third and final section of the survey consisted of 6 multiple-choice questions that 

utilize the Likert Scale to discern CRNA preference for obtaining CE credits. The data gathered 

from this section assisted the researcher in understanding CRNAs perspective towards how and 

where they obtain CE credits. This information was paired with other data points gathered in the 

survey, such as demographics, to explore a possible relationship between demographical 

information and its influence on mobile app utilization to improve CRNA access to CE credits, 

as well as CRNA satisfaction with mobile alternatives to continuing education. The Likert Scale 

was employed to highlight subtleties in CRNA opinion and attitude toward mobile application 

utilization and impact on CRNA access to CE credits.8  

The CRNA Mobile Application Utilization Assessment Tool was developed by the 

researcher and reviewed by a panel of 5 experts with the goal to create a concise, accurate and 

inclusive survey tool. Given that this tool was developed by the researcher, it was thoroughly 
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reviewed and edited to include the expert’s critiques in order to finalize the assessment tool and 

survey questions. The experts included the Director of a Doctorate of Nurse Anesthesia Practice 

Program with a PhD, a doctoral prepared CRNA and faculty member of a Doctorate of Nurse 

Anesthesia Program, the Co-Founder of a Nurse Anesthesia Review Program and CRNA with 

over 20 years of practice and doctoral level education, 1 MSN prepared CRNA with over 10 

years of clinical practice who is the clinical director at a community hospital in the Baltimore 

area and finally, 1 MSN prepared CRNA with over 10 years of clinical experience who 

participates in the education of SRNAs as a preceptor at a community hospital in the Baltimore 

area. 

Procedure 

 Upon approval from the Georgetown University Institutional Review Board (IRB), the 

researcher submitted the survey tool, cover letter, endorsement letter from the research advisor, 

completed e-mail order form, official notice of IRB approval, research methodology 

documentation and monetary fee to the AANA Research Services and Assistance Department. 

The researcher opted for the AANA to distribute the survey assessment tool to 3,000 recipients. 

This sample of recipients was randomly generated based on inclusion criteria selected on the 

AANA electronic survey order form (Appendix C). The inclusion criteria for this study consisted 

of practicing CRNAs who receive emails from the AANA. The random selection of participants 

was based on computer generated numbers with a uniform distribution.41 All CRNAs who 

received mass email communication from the AANA and met inclusion criteria for the study had 

an equal chance of being selected for participation.41 The AANA estimates a 3-7% response rate 

to email surveys.41 In order to maintain the privacy of the respondents, the AANA ensured that 

the survey site is periodically reviewed and updated with security measures to maintain optimal 
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protection for the survey data.41 The survey data was stored at a secure hosting facility with both 

physical and software-based security systems.41 The researcher at no point, during or after the 

study, had access to the AANA member e-mail addresses or any personal information belonging 

to the respondents.41 The survey was distributed via email utilizing the random sample generated 

by the AANA.41 Included in the email from the AANA was an explanation of the study, 

information regarding the protection of the respondent’s rights, an explanation of implied 

informed consent if the respondent opted to participate in the study, as well as a link to complete 

the survey. The survey remained open for roughly 4 weeks, with a reminder email sent to those 

included in the random sample to complete the survey 7 days prior to the survey closing.41 There 

was no reward for completing the survey and the AANA will destroy the data collected in the 

survey 12 months after its launch. Additionally, the AANA did not keep hard copies of the 

electronic surveys.41 Completion of the survey required respondents to answer all questions on 

the electronic survey. Once the window for survey response had closed, the AANA compiled the 

data and sent it to the researcher in a spreadsheet format. The spreadsheet did not contain any 

personal identifying data in order to maintain subjects’ confidentiality.41  

Data Analysis 

SPSS software was enlisted to accomplish the data analysis on the following research 

questions: 1.) Do CRNAs have access to mobile applications for continuing education credits? 

and 2.) What is the level of satisfaction CRNAs have with mobile applications for continuing 

education? A Spearman’s Correlation test was performed to evaluate a relationship between 

demographic data and participants responses. The goal of this test was to ascertain if 

demographical data such as gender, age, regional living setting (suburban, urban or rural), as 

well as years of experience working as a CRNA impacted the way in which the participant’s 
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answered these survey questions. In order to answer the second research questions, a Spearman’s 

correlation test was performed on survey questions 14-18, with the goal of the test mirroring the 

goal outlined to address the first research question. Additionally, a Pearson’s Chi-Square test was 

performed on survey questions 7-18 to ascertain if regional living setting (suburban, urban or 

rural) had a statistically significant impact on the way in which respondent’s answered survey 

questions 7-18. In a similar fashion, a Pearson’s Chi-Square test was utilized to assess if years of 

experience working as a CRNA had a statistically significant impact on the way in which 

respondent’s answered survey questions 7-18. 

Protection of Human Rights 

 Following IRB approval from Georgetown University, the researcher sent the required 

documentation to the AANA in order to utilize their electronic survey disbursement capabilities. 

Attached to the email containing the survey tool was a cover letter that details the purpose of the 

study, an explanation of informed consent, as well as measures that were taken to protect the 

respondents personal and identifying information as well as their responses to survey questions 

(Appendix D). Included in the cover letter was the contact information for the researcher as well 

as the research faculty, in the event that the participant had questions regarding their anonymity 

and data privacy. The completed survey data was sent from the respondent to the AANA website 

that was frequently updated and reviewed to maintain strict privacy measures.41 The servers 

containing respondent information were protected by passwords, physical and software-based 

security.41 The AANA destroys survey data 12 months after the survey is launched and does not 

keep hard copies of the electronic survey. At no time were the researchers provided with the 

respondents’ personal information or identifiers. 
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CHAPTER IV 

Findings 

The following chapter will outline the results of the survey employed to answer the 

questions presented in this scholarly project. The answers to the research questions: 1.) Do 

CRNAs have access to mobile applications for continuing education credits? and 2.) What is the 

level of satisfaction CRNAs have with mobile applications for continuing education? will be 

addressed. A summary of survey results will be provided, in addition to figures that will assist 

the reader in understanding the data gathered in order to complete this scholarly project.  

Sample 

 Following approval of the survey documents by the AANA Research Services and 

Assistance Department, the survey entitled “CRNA Mobile Application Utilization Assessment 

Tool” was released and remained open to those CRNAs that met inclusion criteria for 4 weeks. A 

reminder email was sent to the randomly generated population 7 days prior to survey closure. 

Upon completion of this timeline, a total of n=206 surveys were initiated by the respondents. A 

total of 10 surveys were eliminated from data analysis due to incompletion, resulting in a final 

n=196. Of the n=196 respondents, 83 males (42.3%) and 113 (57.6%) females completed the 

survey. 

Of the n=196 respondents, 36.2% were 31-40 years old, while only 3.6% of respondents 

were 20-30 years old and 17.9% were 61 years of age or older (Figure 1). 
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Figure 1. Demographic Data. Demographic data of CRNA participants based on age of 

respondent. 

 

Of the survey respondents, 40.3% reported that they lived in suburban setting, while 27% 

reported living in a rural setting and 33% reported living in an urban setting (Figure 2). The 

majority of CRNAs that disclosed working primarily in a suburban setting, reported working 

between 30-50hrs per week. A vast majority of CRNAs surveyed, reported working between 31-

40 hours a week and over 40 hours a week at their primary workplace (90.4%). 

 

 

 

 

 

 

 

Figure 2. Regional Living Setting. Regional living setting reported by CRNA participants. 

 

The majority of the respondents surveyed, reported having 0-10 years of experience 

working as a CRNA (44.9%), followed by 21.9% reporting 11-20 years of experience, 18.4% 
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reported 21-30 years of experience and finally 14.8% reported having over 31 years of 

experience working as a CRNA (Figure 3).  

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Years of CRNA Work Experience. The Y axis represents the years of job 

experience. The X axis denotes the percent of CRNAs that chose each answer option. 

 

The distribution of workplace settings lacked any significant diversity with 66.8% of 

respondents reporting that their primary workplace was an “inpatient operating room in a 

hospital setting” (Figure 4). 
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Figure 4. CRNA Primary Workplace. Primary workplace reported by CRNA respondents. The 

Y axis represents the workplace settings. The X axis denotes the percent of CRNAs that chose 

that setting as an accurate representation of their primary workplace. 

 

Research Question 1 

Research Question #1: Do CRNAs have access to mobile applications for continuing 

education credits? 

In order to address the first research question, survey questions 7-12 were analyzed for 

significance. For ease of understanding, the results were further simplified to include the 

following 3 categories: disagree/strongly disagree, neutral and agree/strongly agree.  

Survey Question 7 asked respondents to state their level of agreement with the following 

statement, “I have started completing portions of the CPC Program requirements for CRNA 

continuing education” (Appendix B). Of those respondents included in final data analysis, 30.6% 

disagreed/strongly disagreed, 6.1% were neutral and 63.3% agreed/strongly agreed with this 

statement. Question 7 was utilized as a metric for access because if those CRNAs who 

participated in the survey had not completed any portion of the CPC Program requirements, it 

can be assumed that they have not sought out ways in which to accomplish this task. Therefore, 
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improved access to continuing education with the utilization of mobile applications would be 

irrelevant for this group of participants (Figure 5). 

 

 

 

 

 

 

 

 

 

Figure 5. Question 7: Started CPC Program. “I have started completing portions of the CPC 

Program requirements for CRNA continuing education.” The Y axis represents the survey 

answer options provided to participants. The X axis denotes the percent of CRNA respondents 

that chose each answer option. 

 

Survey Question 8 asked the respondents to state their level of agreement with the 

following statement, “I am aware that there are mobile applications available to assist in 

obtaining CRNA continuing education credits” (Appendix B). Of the respondents that were 

included in the final data analysis, 35.7% disagreed/strongly disagreed, 15.3% were neutral and 

49% agreed/strongly agreed with this statement. Raw data generated from Survey Question 8 

highlighted the CRNA community’s knowledge base as it pertains to mobile applications 

available for CE credit attainment. 49% of respondents surveyed agreed or strongly agreed that 

they were aware that there are mobile applications available to assist in obtaining CRNA CE 

credits. Question 8 was included in the data analysis in order to answer the first research question 

because if a lack of knowledge that mobile applications exist for continuing education purposes, 
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there would have been no perception of improved access to CE credits with mobile application 

utilization (Figure 6).  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Question 8: Mobile Apps for CE Credits. “I am aware that there are mobile 

applications available to assist in obtaining CRNA continuing education credits”. The Y axis 

represents the survey answer options provided to participants. The X axis denotes the percent of 

CRNA respondents that chose each answer option. 

  

Additionally, Survey Questions 9 and 10 aimed to assess whether or not the CRNAs 

included in data analysis have employed specific mobile applications in order to gain CE credits 

in the past. Question 9 asked the CRNAs surveyed to state their level of agreement with the 

following statement, “In the past I have utilized the AANA Meetings mobile application to 

acquire continuing education credits” (Appendix B). Of those surveyed, 74.5% 

disagreed/strongly disagreed, 9.2% were neutral and 16.3% agreed/strongly agreed with this 

statement (Figure 7). 
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Figure 7. Question 9: AANA Meetings Mobile App. “In the past I have utilized the AANA 

Meetings mobile application to acquire continuing education credits”. The Y axis represents the 

survey answer options provided to participants. The X axis denotes the percent of CRNA 

respondents that chose each answer option. 

 

Survey Question 10 asks the surveyed CRNAs to state their level of agreement with the 

followings statement, “In the past I have utilized mobile applications sponsored by the ASA for 

continuing education purposes (examples “My learning ASA” app, “My meeting ASA” app)” 

(Appendix B). Of those CRNAs surveyed, 90.8% disagreed/strongly disagreed, 4.1% were 

neutral and 5.1% agreed/strongly agreed with this statement (Figure 8). 
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Figure 8. Question 10: ASA Sponsored Apps. “In the past I have utilized mobile applications 

sponsored by the ASA for continuing education purposes”. The Y axis represents the survey 

answer options provided to participants. The X axis denotes the percent of CRNA respondents 

that chose each answer option. 

 

Survey Question 11 asked the CRNAs surveyed to state their level of agreement with the 

following statement, “The primary way in which I obtain CRNA continuing education credits is 

via online resources, classes, and modules” (Appendix B). Of the 196 CRNAs surveyed, 33.7% 

disagreed/strongly disagreed, 15.8% were neutral and 50.5% agreed/strongly agreed with this 

statement (Figure 9). 

5.10%

4.10%

90.80%

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

Agree/Strongly Agree

Neutral

Disagree/Strongly Disagree

Percent of CRNAs



 31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Question 11: Online Resources, Classes and Modules. “The primary way in which I 

obtain CRNA continuing education credits is via online resources, classes, and modules”. The Y 

axis represents the survey answer options provided to participants. The X axis denotes the 

percent of CRNA respondents that chose each answer option. 

 

Survey Question 12 asked the CRNAs surveyed to state their level of agreement with the 

following statement, “The primary way in which I obtain CRNA continuing education credits is 

via in-person seminars, classes and workshops” (Appendix B). Of those CRNAs included in final  

data analysis, 29.1% disagreed/strongly disagreed, 13.8% were neutral and 57.1% 

agreed/strongly agreed with this statement (Figure 10). 
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Figure 10. Question 12: In-Person Seminars and Classes. “The primary way in which I obtain 

CRNA continuing education credits is via in-person seminars, classes, and workshops”. The Y 

axis represents the survey answer options provided to participants. The X axis denotes the 

percent of CRNA respondents that chose each answer option. 
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participants answered any of these questions (Table 1). 
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Table 1.  Spearman’s Correlation between Age of Respondent and Access to Mobile 

Application Questions 

Access Questions rho P 

7. I have started completing portions of the CPC Program 

requirements for CRNA continuing education 

.03 .70 

8. I am aware that there are mobile applications available 

to assist in obtaining CRNA continuing ed credits 

.12 .10 

9. In the past I have utilized the AANA Meetings mobile 

application to acquire continuing ed credits 

.08 .27 

10. In the past I have utilized mobile applications 

sponsored by the ASA for continuing ed purposes 

-.07 .36 

11. The primary way in which I obtain CRNA continuing 

ed credits is via online resources, classes, and modules 

-.10 .17 

12.The primary way in which I obtain CRNA continuing 

ed credits is via in-persons seminars, classes, and 

workshops 

.08 .28 

 

Chi square tests were used to test whether answers to questions 7-12 on access differed 

by gender, regional living description (suburban, urban, or rural), or years of experience working 

as a CRNA.  Note that the Likelihood Ratio chi square was used instead of Pearson’s chi square 

when cell sizes were too small to meet the minimum cell size assumption for Pearson’s chi 

square. No statistically significant relationships were found between answers to these questions 

on access and gender or years of experience. Answers to Q10 were significantly different by 

region (Maximum likelihood chi square [df = 4] = 10.64, P = .03).  Those living in suburbs were 

more likely than rural or urban dwellers to disagree or strongly disagree with survey question 10 

(Figure 11). 
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Figure 11. Percentage Distribution of Responses to Question 10 by Region. An * represents 

P<0.05. 

Research Question 2 

Research Question #2: What is the level of satisfaction CRNAs have with mobile 

applications for continuing education?  

In order to address the second research question, survey questions 14-18 were analyzed. 

For ease of understanding, the results were further simplified to include the following 3 

categories: disagree/strongly disagree, neutral and agree/strongly agree.  

Survey Question 14 asked respondents to state their level of agreement with the 

following statement, “Utilizing my mobile device for continuing education credits improves my 

access to continuing education credits” (Appendix B). When surveyed, 15.3% disagreed/strongly 

disagreed, 32.1% were neutral and 52.6% agreed/strongly agreed with this statement (Figure 12). 
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Figure 12. Question 14: Mobile Device Improves Access. “Utilizing my mobile device for 

continuing ed credits improves my access to continuing education credits”. The Y axis represents 

the survey answer options provided to participants. The X axis denotes the percent of CRNA 

respondents that chose each answer option. 

 

Survey Question 15 asked CRNAs surveyed to state their level of agreement with the 

following statement, “I would prefer to go to an in-person seminar, workshop or class in order to 

obtain CRNA continuing education credits” (Appendix B). Of those CRNAs included in final 

data analysis, 27.6% disagreed/strongly disagreed, 24% were neutral and 48.5% agreed/strongly 

agreed with the statement. In order to maintain consistency amongst survey questions, for 

analysis purposes question 15 was reverse coded such that the high value in the Likert Scale 

correlated with the respondent’s preference being mobile applications (Figure 13). 
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Figure 13. Question 15: Prefer In-Person Seminars and Classes. “I would prefer to go to an 

in-person seminar, workshop, or class in order to obtain CRNA continuing education credits”. 

The Y axis represents the survey answer options provided to participants. The X axis denotes the 

percent of CRNA respondents that chose each answer option. 

 

Survey Question 16 asked the respondents to state their level of agreement with the 

following statement, “I would prefer to utilize my mobile device to access seminars, workshops 

or classes in order to obtain CRNA continuing education credits” (Appendix B). Of those 

CRNAs surveyed, 26% disagreed/strongly disagreed, 33.2% were neutral and 40.8% 

agreed/strongly agreed with the statement (Figure 14). 
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Figure 14. Question 16: Prefer Mobile Device. “I would prefer to utilize my mobile device to 

access seminars, workshops, or classes in order to obtain CRNA continuing education credits”. 

The Y axis represents the survey answer options provided to participants. The X axis denotes the 

percent of CRNA respondents that chose each answer option. 

 

Survey Question 17 asked the 196 CRNAs surveyed to state their level of agreement with 

the following statement “I am more satisfied with utilizing my mobile device for obtaining 

continuing education credits than I am with in-person seminars, workshops or classes” 

(Appendix B). Of the respondents, 45.9% disagreed/strongly disagreed, 28.1% were neutral and 

26% agreed/strongly agreed with the statement (Figure 15). 
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Figure 15. Question 17: Satisfied with Mobile Device. “I am more satisfied with utilizing my 

mobile device for obtaining continuing education credits then I am with in-person seminars, 

workshops, or classes”. The Y axis represents the survey answer options provided to participants. 

The X axis denotes the percent of CRNA respondents that chose each answer option. 

 

Survey Question 18 asked those CRNAs surveyed to state their level of agreement with 

the following statement, “I am more satisfied with attending in-person seminars, workshops or 

classes to obtain continuing education credits than I am with utilizing mobile applications” 

(Appendix B). Of those participants surveyed, 23% disagreed/strongly disagreed, 29.6% were 

neutral and 47.4% agreed/strongly agreed with the statement. In order to maintain consistency 

amongst survey questions, for analysis purposes question 18 was reverse coded such that the 

high value in the Likert Scale correlated with the respondent’s preference being mobile 

applications (Figure 16). 
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Figure 16. Question 18: Satisfied with In-Person Seminars and Classes. “I am more satisfied 

with attending in-person seminars, workshops or classes to obtain continuing education credits 

than with utilizing mobile apps”. The Y axis represents the survey answer options provided to 

participants. The X axis denotes the percent of CRNA respondents that chose each answer 

option. 

 

A Spearman’s correlation test was run on survey questions 14-18 to ascertain if there was 

a statistically significant difference in the way in which the survey questions were answered by 

age.  

Survey Question 14 asked respondents to state their level of agreement with the 

following statement, “Utilizing my mobile device for continuing education credits improves my 

access to continuing education credits” (Appendix B). Age was significantly negatively 

associated with answers to Q14, rho = -.266, P <.001. This correlation demonstrates that the 

older the survey respondent, the less likely they were to agree with the statement that utilization 

of mobile devices for continuing education improves one’s access to continuing education 

credits. 
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obtain CRNA continuing education credits” (Appendix B).  For the purposes of this test question 

15 was reverse coded such that the high value in the Likert Scale correlated with the 

respondent’s preference being mobile applications. Age was significantly associated with 

answers to Q15, rho =.173, P = .016. This correlation demonstrates that the older the survey 

respondent, the more likely they were to agree that they prefer to obtain CE credits by attending 

an in-person seminar or workshop.  

Survey Question 16 asked the respondents to state their level of agreement with the 

following statement, “I would prefer to utilize my mobile device to access seminars, workshops 

or classes in order to obtain CRNA continuing education credits” (Appendix B). Age was 

significantly associated with the answers to Q16, rho = -.192, P = .007. This negative correlation 

demonstrates that the older the survey respondent, the less likely they are to prefer utilizing 

mobile devices to access seminars or workshops in order to obtain CE credits. 

Survey Question 17 asked the 196 CRNAs surveyed to state their level of agreement with 

the following statement “I am more satisfied with utilizing my mobile device for obtaining 

continuing education credits than I am with in-person seminars, workshops or classes” 

(Appendix B). Age was significantly associated with answers to Q17, rho = -.235, P =.001. This 

negative correlation demonstrates that the older the survey respondent, the less likely they are to 

be more satisfied with utilizing a mobile device for obtaining CE credits when compared to the 

in-person alternatives. 

Survey Question 18 asked those CRNAs surveyed to state their level of agreement with 

the following statement, “I am more satisfied with attending in-person seminars, workshops or 

classes to obtain continuing education credits than I am with utilizing mobile applications” 

(Appendix B). Age was significantly associated with answers to Q18, rho = .168, P =.018. This 
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positive correlation demonstrates that the older the survey respondent, the higher the likelihood 

that they would be more satisfied with in-person seminars, workshops or classes to obtain CE 

credits when compared to the mobile alternatives. 

Although all these correlations are considered weak (rho< .30), the trend indicates that 

those younger survey respondents tend to favor mobile applications as a way in which to obtain 

CE credits, while the older CRNAs would prefer in-person workshops, seminars or classes. 

Chi square tests were used to examine the relationships between regional living setting 

and answers to questions 14-18.The regional living setting of CRNA survey participants did not 

significantly impact the way in which respondent’s answered survey questions 13, 14 and 16. 

However, for survey questions 15, 17 and 18, regional living setting was statistically significant 

(Pearson’s Chi-Square test Q15 P= .003, Q17 P= .026, Q18 P= .030). As seen in Figures 17-19, 

these results demonstrate that those CRNAs that live in suburban settings are more likely to 

prefer mobile devices for CE credit attainment, while those CRNAs that described their living 

setting as rural and urban are more likely to prefer in-person workshops, seminars or classes for 

CE credit attainment. 
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Figure 17. Percentage Distribution of Responses to Question 15 by Region. An * represents 

P<0.05 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18. Percentage Distribution of Responses to Question 17 by Region. An * represents 

P<0.05 
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Figure 19. Percentage Distribution of Responses to Question 18 by Region. An * represents 

P<0.05. 

 

Chi square tests were also used to examine the relationship between years of experience 

as a CRNA and answers to questions 14-18. There was a statistically significant relationship 

between years of experience working as a CRNA and how respondents answered survey 

questions 14 and 15 (Pearson’s Chi-Square test Q14 P= .002, Q15 P= .021). For Question 14, 

those with less experience (0-10 years) were more likely to agree that utilizing their mobile 

device for continuing education improved their access to continuing education credits, while 

those with over 11 years of experience were more likely to disagree with this statement (Figure 

20). 
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Figure 20. Percentage Distribution of Responses to Question 14 by Years of Experience. An 

* represents P<0.05. 

 

When answering Question 15, those with over 11 years of experience were more likely to 

agree that their preference for obtaining CE credits would involve an in-person workshop, class 

or seminar, while those with 0-10 years of experience were more likely to disagree with this 

statement (Figure 21). 

Figure 21. Percentage Distribution of Responses to Question 15 by Years of Experience. An 

* represents P<0.05. 
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Summary 

Survey data was collected from 196 CRNAs in order to address both research questions 

presented in this scholarly project. The survey consisted of an initial set of questions to gather 

demographical data on the CRNA sample.  

The second set of survey questions was designed to answer the first research question: Do 

CRNAs have access to mobile applications for continuing education credits? It was found in data 

analysis that demographical data such as gender, age, regional living setting and years of job 

experience did not have any statistical significance in the way in which the respondent answered 

survey questions 7-12.  

The third set of research questions was designed to answer the second research question: 

What is the level of satisfaction CRNAs have with mobile applications for continuing education? 

Statistical testing demonstrated that gender did not statistically impact the way in which CRNA 

participants answered the third set of questions. However, age had a statistically significant 

impact on the sample’s responses to survey questions 14-18, regional living setting was found to 

have a statistically significant impact on CRNAs responses to survey questions 15, 17 and 18 and 

finally years of experience working as a CRNA was statistically significant when respondent’s 

answered survey questions 14 and 15. A discussion of data presented in this chapter will be 

included in the following chapter. 
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CHAPTER V 

The following chapter will highlight how this research project situates itself amongst the 

current literature regarding mobile application utilization and access in the CRNA community. 

Additionally, limitations, the clinical implications and future recommendations will be presented 

as they relate to the research questions included in this scholarly project and the data gathered 

during the execution of this study. 

Discussion 

 Although mobile apps have become common place in healthcare professionals’ medical 

education and the clinical practice of healthcare professionals, there has been a dearth of research 

conducted that specifically focuses on mobile application utilization for continued education 

purposes in the CRNA community.5,15 Thus, the goal of this project was to narrow the focus on 

CRNAs specifically in this regard.  

The objective of this scholarly project was to answer the following research questions:  

1. Do CRNAs have access to mobile applications for continuing education credits? and  

2. What is the level of satisfaction CRNAs have with mobile applications for continuing 

education? Following data analysis, the four variables that were analyzed for statistical 

significance based on respondent answers to the survey were age, gender, living setting 

(suburban, rural or urban) and years of experience working as a CRNA. 

 Age was not found to be statistically significant when analyzing respondent’s answers to 

the survey questions that specifically addressed if respondents had begun to complete portions of 

the CPC Program and how participants had obtained continuing education credits in the past. 

Additionally, age did not impact the awareness survey respondents had regarding mobile 

applications available for CE credit attainment.  
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 However, age was found to be statistically significant when analyzing the questions that 

aimed to address CRNA satisfaction with mobile applications for continued education purposes.  

 The trend of this data demonstrated that the older the survey respondents were, the less 

likely they were to agree that mobile applications improved their access to continuing education 

credits. Additionally, the older respondents were more likely to agree that they prefer to attend 

in-person seminars, workshops or classes to obtain CE credits. Conversely, the younger 

respondent would prefer to utilize their mobile device to access continuing education seminars, 

workshops or classes. Finally, those younger CRNAs were more likely to be satisfied with 

utilizing their mobile device to obtain CE credits, while their older peers were more likely to be 

satisfied with an in-person alternative to obtaining CE credits when compared to a mobile 

alternative.  

 In our study, age had a significant impact on utilization preference and satisfaction with 

mobile devices for CE attainment. This conflicts with the current literature. In a different study, 

it was found that the determinants to utilization and satisfaction with mobile applications was 

influenced more by perceived personal benefit and entertainment value the user experienced 

when interacting with the mobile app, as opposed to variables such as age and gender.35 

However, in our study, there was a statistically significant impact on respondents’ preference to 

utilize their mobile devices as well as their satisfaction with the way in which CE credit pursuits 

were consumed based on age.  

An explanation for the discrepancy between previous studies and this one may be the 

level of comfort and proficiency a younger generation has with the utilization of mobile devices 

that is lacking in their older colleagues. Since their introduction, mobile devices have saturated 

every facet of modern living. Youngers CRNAs, especially those who grew up during the 
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technological boom, have more rapidly adapted to mobile devices. The familiarity and expertise 

the younger generation exercises with the utilization of mobile devices may be responsible for 

the statistically significant results found in this study.  

 When looking at access to mobile applications for continuing education purposes, 

utilization patterns, or CRNA satisfaction with mobile applications for continued education 

pursuits, gender was found not to be statistically significant. This finding is consistent with 

current literature. For example, in a recent study the authors concluded that utilization and 

satisfaction with mobile apps is less influenced by determinants such as gender, and is more 

influenced by the personal benefit the user perceives when he or she utilizes the mobile app.35  

 Demographical region described by respondents as suburban, urban or rural was found to 

be statistically significant when analyzing survey questions that addressed utilization of mobile 

apps in the past for continuing education purposes, preference on how in which to consume CE 

credits, as well as satisfaction patterns in the way in which CRNAs choose to go about obtaining 

CE credits. The trend in the data demonstrated that those CRNAs that live in a suburban setting 

were more likely to prefer and be satisfied with mobile devices for CE credit attainment, while 

their peers that reside in urban or rural settings are more likely to prefer an in-person seminar, 

workshop or class for CE credit attainment.  

 Therefore, those CRNAs that live in a more suburban setting are more prone to utilize 

mobile devices for CE credit purposes, however they are more unlikely to utilize a mobile app 

that is sponsored by the ASA when doing so.  

Recent literature highlights the benefits that mobile apps offer a more distant learner like 

someone in a rural setting. Mobile apps have been credited with improving the flexibility of the 

learning process, allowing the learner to engage with the educational information outside of the 
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traditional classroom.29 The learner’s control over when and where the information is consumed 

promotes self-directed learning and results in positive outcomes for the retention of the 

information reviewed.10,30 These advantages could benefit a CRNA living in a rural setting with 

potentially limited access to large workshops and seminars that are usually held in a more 

metropolitan or urban setting. However, our study found despite geographical distance barriers, 

those rural dwellers would prefer to obtain CE credits in an in-person seminar, workshop or 

class.  

An explanation for why those CRNAs who live in a more rural setting may prefer to 

travel to in-person classes in order to obtain CE credits may be due to limited WiFi in more 

remote locations. Mobile devices and applications rely heavily on WiFi or data service for 

constant connectivity and reliable streaming.27 In remote areas, WiFi or cellular service can be 

interrupted or delayed given the lack of nearby cell phone towers.27 This limits the usefulness of 

mobile applications or devices for those that live in a rural area and may influence their 

preference to rely less on their mobile device and seek out CE credit opportunities by physically 

attending classes or workshops. 

Those CRNAs in rural settings may also rely on relationships or mentorships with 

CRNAs in more urban settings as a way to stay current in their practice and up to date on 

evidence based patient care. This may promote a desire to prefer in-person seminars, workshops 

or classes when compared to the mobile alternative.42 In addition to disseminating new 

information, an in-person workshop may also be used to assist in maintaining personal 

relationships with those CRNAs in the area.42 With the potential for limited interaction amongst 

colleagues in a rural workplace environment, in-person continuing education opportunities foster 
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a sense of community and limit the isolation these rural practitioners may experience in their 

workplace.42   

Years of experience working as a CRNA was not found to be statistically significant for 

the way in which participants answered survey questions aimed at assessing their progress in 

completing portions of the CPC Program, the utilization of mobile apps in the past for CE credit 

purposes and the primary way in which the go about obtaining CE credits in the present.  

However, years of experience working as a CRNA was statistically significant when 

survey participants reported their preference for how to go about earning CE credits.  

The data demonstrated that those with less experience (0-10 years) were more likely to 

agree that mobile devices improved their access to continuing education credits, while those with 

more than 11 years of experience were more likely to disagree. Additionally, those with over 11 

years of experience were more likely to prefer going to in-person seminars, workshops or classes 

when pursuing CE credits, while those with 0-10 years of experience were more likely to 

disagree with this statement. This finding correlates with this study’s previous finding that those 

CRNAs that are younger prefer to utilize their mobile application when compared to their older 

peers.  

Proposed reasoning for this finding could be the generational difference in familiarity and 

proficiency the younger generation possesses when utilizing mobile devices. This reinforces their 

preference to utilize their mobile device to pursue continuing education credits, while the older 

and more experienced CRNA would prefer to go to an in-person activity to obtain CE credits. 

Although, there have been multiple studies conducted to demonstrate the monumental 

role mobile applications and devices play in healthcare today, there has been little in the way of 

research that specifically focuses on CRNAs and continued education pursuits. Therefore, the 
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goal of this study was to determine if CRNAs have access to mobile applications for continued 

education purposes and are CRNAs satisfied with mobile applications for continuing education 

purposes. The results of this study highlight differences between the literature and the CRNA 

community and provide an opportunity for further research into this topic as it relates to this 

specific population of healthcare providers.  

Limitations 

 The limitations of this scholarly project include AANA restrictions on maximum number 

of surveys released via the AANA Research Services and Assistance Department, a low survey 

response rate and incomplete surveys. Prior to the release of the survey utilized to conduct this 

scholarly project, the researcher was made aware of the low survey response rate and the AANA 

regulations regarding the maximum number of surveys disbursed via their Research Services and 

Assistance Department. However, despite these limitations, the decision was made to move 

forward with this study in pursuit of answering the research questions.  

 In order to gain access to a large, randomized population of CRNAs, we opted to utilize 

the AANA Research Services and Assistance Department, which generated a randomized list of 

CRNA email addresses via their membership database.41 This service assisted our efforts in 

procuring an audience of randomly generated CRNAs that met the inclusion criteria of being an 

active CRNA practicing in a clinical setting and receiving mass email communication from the 

AANA. This service was utilized out of convenience and cost effectiveness. However, the 

maximum number of surveys released via the AANA Research Services and Assistance 

Department was 3,000.41 This limited our access to CRNAs nationwide. The 2017 estimation of 

AANA national members was 43,751 CRNAs.39 However, with numeric restriction of 3,000 
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placed on addresses available, there was a diminished potential us to meet the required n for this 

scholarly project.  

Additionally, the AANA estimated that the response rate for surveys released via the 

AANA Research Services and Assistance Department was roughly 3-7%.41 Therefore, based on 

the figures provided by the AANA and the maximum addresses available for survey 

dissemination, the projected number of completed surveys we expected to receive was between 

90 and 210. This was well below the necessary n of 381 that was generated via the RaosoftTM 

sample size calculator utilizing a population estimate of 43,751 CRNAs nationwide, a 5% 

margin of error and a 95% confidence level (Appendix A).39,40  However, this n was generated 

with the population estimate of CRNAs nationwide, as opposed to the actual number of CRNAs 

we had access to with the assistance of the AANA Research Services Department, therefore 

making the calculated n an unrealistic expectation.41  

The number of completed surveys that were included in data analysis was n=196, which 

falls between the estimated number of responses expected by AANA Research Services and 

Assistance Department. In order to expand on data gathered in this study, it would be necessary 

to release the survey to a larger initial population, keeping in mind that the estimated survey 

response rate is 3-7%.41 This was not feasible for the researcher at the time of this scholarly 

project’s inception, given monetary and access restrictions. However, it does offer an 

opportunity for future research endeavors on the topic of mobile application utilization and 

satisfaction in the CRNA community.  

A final limitation on this scholarly project was incomplete surveys received after survey 

closure. The researcher made the decision to only include completed surveys in data analysis to 

prevent inaccurate skewing of data by incorporating incomplete surveys. The total number of 
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surveys received by the researcher was n=206, 10 surveys were eliminated from data analysis 

due to incompletion. Due to restrictions already placed on the researcher in regard to maximum 

addresses available for survey dissemination and the projected low response rate to surveys, the 

importance of every survey received was paramount. However, the researcher decided the 

validity of the data would be compromised if incomplete surveys were included in final data 

analysis. Although a higher number of surveys would enhance the generalizability of the data 

collected, the credibility of the information may have been undermined if incomplete surveys 

were included. This was a limitation that the researcher recognized and the decision to proceed 

with exclusively analyzing completed surveys was made.  

Implications 

 Governing boards and national associations for CRNAs have placed an emphasis on 

continued education by mandating practicing CRNAs comply with expectations outlined in the 

CPC Program, brought forward by the NBCRNA in conjunction with the AANA.1 The CPC 

Program outlines the requirements for CRNAs continuing education, which includes completion 

of 60 Class A credits, 40 Class B credits and four core modules that address cornerstones of 

anesthesia that all providers should be competent in.1,2 With the ushering in of new educational 

expectations for practicing CRNAs, it is important to understand how CRNAs prefer to go about 

earning continuing education credits. The information gained from the professional community 

can assist those developing these modules and continuing education activities to better serve the 

needs of the population.  

 The information gathered from this scholarly project that has the largest impact on 

clinical relevance, is the fact that younger CRNAs agree that mobile applications improve their 
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access to continuing education credits and that those CRNAs living in a more suburban setting 

are more likely to seek out mobile options to earn continued education credits.  

Our data supports current findings in the literature that younger CRNAs are more likely 

to perceive mobile applications as improving their access to continued education. As modern 

medicine has begun to incorporate mobile technology into every aspect of healthcare delivery, so 

too has the educational material used to train students.17,20,21 As new CRNAs enter the workforce, 

they are accustomed to accessing educational information via mobile applications and thus may 

be more inclined to seek out educational material for continued education pursuits on mobile 

applications. Due to this familiarity with mobile applications as a potential educational platform, 

it is reasonable to predict that they would perceive mobile applications as improving their access 

to continuing education activities. That is indeed what the research highlights. Therefore, as 

older CRNAs retire and a new generation join the workforce, it may be beneficial to offer a 

variety of methods to obtain continuing education. As the research supports that this age group is 

more likely to utilize mobile applications for continued education pursuits. 

Additionally, regional demographical area did significantly impact the perception that 

mobile applications improve access to continued education material for CRNAs. Specifically, 

those living in a suburban setting were more likely to prefer and utilize mobile devices for CE 

credit attainment. Conversely, their peers in urban and rural settings were more likely to prefer  

in-person alternatives for CE credits. This was an interesting aspect of the research that was not 

addressed in the literature. Mobile applications have been credited in offering the learner an 

opportunity to self-direct the learning by reviewing the material in a context that is best suited for 

their preferences.10 However, what was not addressed in the literature is how regional 

demographical area impacts the utilization patterns of mobile applications. The assumption of 
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the researcher was that those respondents that lived in a more remote setting may be more 

inclined to utilize mobile applications to access continued education credits, as opposed to flying 

or driving to seminars or conferences usually held in more urban settings. Therefore, the 

perception that mobile applications improve access to continued education would be endorsed 

more by those who live in a more rural setting.  

However, the research collected in this study does not support this assumption. This is an 

interesting aspect of the research and although an explanation for this revelation is not 

abundantly clear based on the survey questions and data accumulated in this study, it is perhaps 

an area of the research that could be scrutinized in the future.  

Gender did not seem to impact the results of the study as it pertained to perceptions of 

mobile applications improving access to continued education or satisfaction with mobile 

applications for continued education pursuits by the respondents. This was unsurprising to the 

researcher based on the review of literature. Nowhere in the literature was there a distinction 

between gender preference as it relates to mobile application utilization. What was highlighted in 

the research as it relates to utilization of mobile applications was the perceived benefit the user 

feels as though they gain with the mobile application employment.35 This informs the developers 

of modules and platforms for CRNA continued education that it is not the gender that will impact 

utilization, rather it is an emphasis on perceived benefit to the user that must be made apparent to 

the professional community. The personal benefit the CRNA community applies to utilizing 

mobile applications was not studied in this particular scholarly project. However, it would be 

important to incorporate this concept into further research on this topic.  
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Future Recommendations 

 In order to continue to build upon observations and data collected in this scholarly 

project, the researcher would suggest that the following changes be incorporated into further 

investigations involving this research topic. Surveys utilized to garner information based upon 

these research questions should be released to a larger initial population and the inclusion criteria 

be broadened to all CRNAs, despite their practice setting. The definition of mobile applications 

be expanded upon to include continuing education credits attained via computer-based learning 

platforms and finally, the perceived personal benefit CRNAs garner from utilizing mobile 

applications as their preferred educational platform of choice should be further investigated.  

Although the researcher understood the limitation the AANA Research Services and 

Assistance Department placed on maximum number of surveys released prior to initialization of 

this scholarly project, it significantly limited the ability to obtain an adequate sample size.  

The decision to only include CRNAs that were practicing in a clinical setting was made 

by the researcher after completing a thorough review of the literature. In the study conducted by 

Green et al., it was concluded that 99% of anesthesia providers at various stages of their 

education had access to mobile apps in their practice.9 Additionally, the trend to incorporate 

mobile applications and devices in the medical education of trainees in modern healthcare was 

well established. 20, 27,18   

Although the literature highlights the potential advantages of mobile applications, which 

include those attributes such as improving access to educational material, disadvantages of 

mobile applications have also been outlined in the literature.20 Barriers to mobile application 

utilization include reliance on WiFi for operation, small screens limiting resolution quality of 

material viewed on these devices, as well as the potential to appear unprofessional while utilizing 
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mobile applications in a clinical setting.27,37 Therefore, a more comprehensive definition of 

mobile applications be utilized in the future, in which computer-based platforms are included, 

may be warranted. This may alter respondents’ answers and provide a more accurate picture for 

how portable learning platforms improve access to continued education credits for CRNAs in 

today’s healthcare arena.  

The benefits of mobile applications in the pursuit of medical education is well recognized 

throughout the literature. Prior studies have highlighted the improved retention of knowledge as 

well as confidence in performing clinical skills at the bedside when learners utilized mobile 

applications.31,32 The improvement in retention of knowledge and achievement in clinical skills 

has been partially attributed to the self-directed learning that is provided by the mobile 

application prior to the execution of the skill in the clinical setting. Self-directed learning 

empowers the student and offers choices in regard to when and how the content available on the 

mobile application is accessed by the learner.10,30 However, it is unclear from the literature if 

CRNAs understand and agree with the claim that self-directed learning, a feature promoted by 

mobile apps, can help the user retain the information presented on the platform. Therefore, it 

would be of interest to further investigate the motivation behind CRNA preference to utilize 

mobile applications when compared to other options to ascertain continuing education credits. 

The goal would be to develop a better understanding of the perceived personal benefits of 

utilizing mobile applications to earn CE credits. Additionally, a better appreciation of the 

motivations behind choosing to use a mobile application can aid in the understanding of this 

topic. If these questions were further scrutinized, developers could use the results to improve 

modules and applications manufactured to assist CRNAs in gaining continuing education credits.  
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This scholarly research project offers the first glimpse into professional CRNAs opinions, 

utilization patterns and the impact of demographical data on the utilization of and satisfaction 

with mobile applications for continuing education purposes. As the national organizations and 

governing boards for CRNAs update and alter requirements for CRNAs continued education; the 

goal of which is to foster a community of professional anesthesia providers that value lifelong 

learning and the pursuit of current, evidence-based anesthesia care, it is important to understand 

how the professional community prefers to go about acquiring continuing education credits. 

Since the healthcare sector has placed more emphasis on the importance of efficiency, accuracy 

and constant connectivity, there has been a technological revolution that has involved the 

incorporation of mobile application utilization in every day clinical settings. Aspects of this 

technological revolution seemingly penetrate each aspect of modern healthcare, thus it is 

important to understand the impact mobile applications have on practicing anesthesia providers, 

specifically CRNAs, as they maintain professional credentialing via the acquisition of continuing 

education credits.  
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APPENDIX A 

 

Source for RaosoftTM Power Analysis Calculation 
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APPENDIX B 

 

CRNA Mobile Application Utilization Assessment Tool 

 

This is a research tool to improve understanding of CRNA access, utilization and satisfaction 

with mobile applications for continuing education purposes.38 Please choose the best answer for 

each question. Please do not disclose any personal or identifying information. Your information 

will remain anonymous. 

 

Demographics 

 

1. What is your gender? 

1. Female 

2. Male 

 

2. How old are you? 

1. 20-30 years old 

2. 31-40 years old 

3. 41-50 years old 

4. 51-60 years old 

5. >61 years old 

 

3. Choose the setting that best describes where you live 

1. Urban  

2. Suburban 

3. Rural 

 

4. How long have you worked as a CRNA? 

1. 0-10 years 

2. 11-20 years 

3. 21-30 years 

4. >31 years 

 

5. How many hours a week do you work at your primary workplace? 

1. 0-10 hours 

2. 11-20 hours 

3. 21-30 hours 

4. 31-40 hours 

5. >40 hours 
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6. What best describes your primary workplace? 

1. Inpatient operating room in a hospital setting 

2. Outpatient operating room in a hospital setting 

3. Same day surgery/Ambulatory procedures  

4. Pain clinic 

5. Administrative 

6. Academic institution 

7. Other 

 

Questions regarding CRNA continuing education  

For questions 7-12 please choose the answer that best reflects your level of agreement with the 

statement 

 

 

7. I have started completing portions of the CPC Program requirements for CRNA 

continuing education 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 

 

8. I am aware that there are mobile applications available to assist in obtaining CRNA 

continuing education credits 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree  

 

9. In the past I have utilized the AANA Meetings mobile application to acquire continuing 

education credits 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 

 

10. In the past I have utilized mobile applications sponsored by the ASA for continuing 

education purposes (examples “My learning ASA” app, “My meeting ASA” app)  

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 
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11. The primary way in which I obtain CRNA continuing education credits is via online 

resources, classes, and modules 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 

 

12. The primary way in which I obtain CRNA continuing education credits is via in-person 

seminars, classes and workshops 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree  

5. Strongly agree 

 

Questions regarding satisfaction with mobile device utilization for CRNA continuing 

education  

For questions 13-18 please choose the answer that best reflects your level of agreement with the 

statement 

 

13. How often do you use your mobile device to obtain CRNA continuing education credits? 

1. Never 

2. Rarely 

3. Occasionally 

4. Very Frequently  

5. Always 

 

14. Utilizing my mobile device for continuing education credits improves my access to 

continuing education credits 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly disagree 

 

15. I would prefer to go to an in-person seminar, workshop or class in order to obtain CRNA 

continuing education credits 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 

 

 



 63 

16. I would prefer to utilize my mobile device to access seminars, workshops or classes in 

order to obtain CRNA continuing education credits 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 

 

17. I am more satisfied with utilizing my mobile device for obtaining continuing education 

credits than I am with in-person seminars, workshops or classes 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 

 

18. I am more satisfied with attending in-person seminars, workshops or classes to obtain 

continuing education credits than I am with utilizing mobile applications 

1. Strongly disagree 

2. Disagree 

3. Neutral 

4. Agree 

5. Strongly agree 
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APPENDIX C 

 

AANA Electronic Survey Order Form 
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APPENDIX D 
 

Protection of Human Rights: Cover Letter & Informed Consent 

 

Subject: You are invited to participate in a research survey entitled CRNA Mobile Application Utilization 

Assessment Tool. 

 

Dear CRNAs, 

Georgetown University’s Doctorate of Nurse Anesthesia Practice Program invites you to participate in a research 

study titled “CRNA Mobile Application Utilization Assessment Tool.” This study is being conducted by Anna 

Dittmann, RN, BSN and Ladan Eshkevari PhD, CRNA.  It has been reviewed by Denise Tola DNP, CRNA and 

Ladan Eshkevari PhD, CRNA. The purpose of this survey is to explore the impact of mobile applications on CRNA 

access to continued education and CRNA satisfaction with mobile application utilization for continued education 

purposes. You are being asked to take part in this study if you are a practicing CRNA, who receives mass e-mail 

communication from the American Association of Nurse Anesthetists.  Participation in this study is entirely 

voluntary at all times. You can choose not to participate at all, decline to answer any of the questions, or discontinue 

participation and not submit the online survey. Regardless of your decision, there will be no effect on your 

relationship with the AANA or Georgetown University.   

If you agree to participate, you are asked to fill out a survey that you will access online through the AANA.  The 

survey includes three sections: demographics (e.g., age, gender, race); your CPC requirement progress, mobile 

application utilization for continued education and your satisfaction with mobile application utilization for continued 

education credit attainment. This survey should take approximately 5-10 minutes to complete. Once you complete 

the questions and submit the survey through the AANA, your response will be sent directly to the Georgetown 

Principal Investigator.  

All of your responses to this survey will remain anonymous and cannot be linked to you in any way. No identifying 

information about you will be collected at any point during the study. The AANA system has been determined to be 

sufficiently protected/secure to allow for its use by Georgetown University researchers. Once you submit your 

completed survey, there will be no way to withdraw your responses from the study because there is no mechanism to 

identify you. Study data are returned to the researcher in a digital format that does not identify individual 

responses. The digital, non-identifiable, data will be kept by the researcher on a password-protected computer.  

There are no risks associated with this study. While you will not experience any direct benefits from participation, 

information collected in this study may benefit others in the future by contributing to our knowledge and 

understanding CRNA credit attainment for continuing education.   

If you have any questions regarding the survey or this research project in general, please contact the principal 

investigator, Anna Dittmann, at (608)-556-1496 or via email at ald125@georgetown.edu, or Dr. Ladan Eshkevari at 

eshkevl@georgetown.edu. If you have any questions about your rights as a research participant, please contact the 

Georgetown University IRB at (202) 687-1506 or irboard@georgetown.edu.   

 

 

By completing and submitting this survey, you are indicating your consent to participate in this study.  There is no 

need for a signed consent to participate. 

  

 

 
 
We request that you submit the survey by xxxx.  

 

Sincerely, 

 

Anna Dittmann 

Georgetown Graduate Candidate 2020 

Georgetown University  

 

Ladan Eshkevari, PhD, CRNA 

Director of the Doctorate of Nurse Anesthesia Program 

Georgetown University 
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