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Abstract

With the yearly increase of surgical procedures performed and the growing rates of
certified registered nurse anesthetists (CRNAs) retiring, it is crucial that nurse anesthesia
programs (NAPs) produce competent student registered nurse anesthetists (SRNAs) to help
alleviate the strain placed on the healthcare system. For SRNAs to transition into CRNAs, they
must pass the National Certification Exam (NCE). With first-attempt NCE scores on a gradual
decline since 2008, it is important that NAPs around the country work to improve this statistic.
For a NAP to preserve their accreditation status, it must maintain a minimum annual pass rate of
80%. By admitting SRNAs who are better prepared to handle the challenges and rigorous
academic pressure of nurse anesthesia school, program directors and faculty members may be
able to improve the first-attempt NCE scores. One component of the admissions process that
warrants research is the Council on Accreditation (COA) requirement of intensive care unit
(ICU) nursing experience prior to the start of the program. Data was obtained on months of
experience prior to admission to the NAP at AdventHealth University (AHU) from six cohorts
that graduated between 2014 and 2019 and analyzed for correlational relationship to first-attempt
NCE scores. The findings of this study led to recommendations to AHU’s NAP program

administrators and faculty.
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ICU Experience and First-Attempt NCE Scores

Certified Registered Nurse Anesthetists (CRNAs) are responsible for providing
anesthesia in diverse healthcare arenas across the United States. The job market is in need of
qualified CRNAs as there is a 31% predicted job growth between 2014 and 2024 (Bureau of
Labor Statistics, 2019). CRNAs provide anesthesia for nearly 45 million individual cases each
year and are usually the primary anesthesia providers for the military, rural areas, and
underserved areas (AANA, 2019). As the general population age increases, the number of needed
surgical procedures will also increase (Etzioni, Liu, Maggard, & Ko, 2003). With CRNAs
providing most of the anesthesia for these surgical procedures, the education and production of
capable CRNA:s is vital in order to keep up with growing demand put on America’s healthcare
system (AANA, 2019).

Significance and Background of Problem

Approximately 2,400 Student Registered Nurse Anesthetists (SRNAs) graduate every
year (AANA, 2019). As the job field is predicted to increase by 31%, the continuous production
of SRNAs ready to enter the job field is crucial (Bureau of Labor Statistics, 2019). For SRNAs to
become CRNAs, they must pass the NCE to become certified. A recent review of National
Certification Exam (NCE) statistics has shown a gradual decline in the first-attempt NCE scores
for SRNAs taking the exam. The 2008 first-attempt pass rate was 89.9% and has decreased to
84.3% for the year of 2018 (NBCRNA, 2017 & Council of Accreditation, 2019). The challenge
to get SRNASs to transition to CRNAs is one that the program directors and educators face every
year (Zaglaniczny, 1992). It is imperative to explore if admissions criteria, in particular, if
months of intensive care unit (ICU) experience correlates with first-attempt NCE scores, which

could lead to reconsideration of this criterion.
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PICOT Evidence Review Questions

The main question of this scholarly project was: In student registered nurse anesthetists
(P), does the number of months practicing nursing in ICU prior to the beginning of the program
(I) correlate with first-attempt National Certification Examination scores? This question was
formed from reviewing literature that explored the admissions process for nurse anesthesia
programs. Multiple research articles explored different variables of the admissions process;
however, there was a lack of literature that examined the duration of ICU experience and its
influence on NCE first-attempt scores. These variables included the Graduate Record
Examination (GRE), Grade Point Average (GPA), science GPA, non-ICU clinical experience,
and months of ICU experience. A decision was made to focus on the quantity of experience,
specifically months of ICU experience. The second PICO question was: In student registered
nurse anesthetists at AdventHealth University (AHU) enrolled in the 2014-2019 graduating
cohorts (P), did the number of months practicing nursing in ICU prior to the beginning of the
program (I) correlate with first-attempt National Certification Examination scores (O)?

Literature Review

With the growing need for CRNAs in the United States, coupled with declining first-
attempt pass rates for SRNAs, the pressure placed on nurse anesthesia program directors, faculty,
and members of professional organizations to educate and prepare students to become working
CRNAs is high. For SRNAs to transition to CRNAs, they must complete either a master’s or
doctoral program and ultimately pass the NCE. Since passing the NCE is a goal after completion
of nurse anesthesia school, a literature review was conducted on quantity of ICU experience and

its influences on NCE first-attempt scores.
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Search Strategy and Results
The search strategy contained the databases PubMed, Google Scholar, and AANA
publications. Key search terms included: “evidence-based practice admission criteria for

29 ¢¢

graduate school”, “nurse anesthesia admissions criteria”, “nurse anesthesia national
certification exam”, “predictors of success in nurse anesthesia education”, “years of experience
and nurse anesthesia school”, “national certification exam”, and “predictors of nursing graduate
school success”. A total of 157 articles were initially retrieved. Articles were excluded based on
the use of multivariate variables which did not include asking the participant how much time was
spent as an ICU RN, as well as if titles of the study were not applicable to the research topic.
GRADE Criteria

The literature was reviewed using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) tool. The GRADE score was used to evaluate the quality
of the evidence and data. The overall quality was moderate with an initial score of 3 on the
GRADE scale. The research articles included quantitative correlational studies, retrospective
studies with multiple regression analyses, exploratory descriptive studies, and systematic
reviews. GRADE score was increased to 4 due to large sample sizes, the absences of
indirectness, inconsistencies, and imprecision. However, several of the studies contained
inconsistencies, indirectness, small samples sizes, and one article had potential for publication
bias which brought the GRADE score down from a 4 to a 3. Based on GRADE, it is

recommended that duration of ICU experience be a question asked on application to a NAP but

is suggested that it not be a major determinant on acceptance into a program.
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Definitions

The National Board of Certification and Recertification for Nurse Anesthetists
(NBCRNA) is a corporation dedicated to patient safety and improving the quality of nurse
anesthetists (NBCRNA, n.d.). In 1975, the National Board of Certification and Recertification
for Nurse Anesthetists (NBCRNA) was recognized by the American Association of Nurse
Anesthetists (AANA) to oversee the credentialing process for CRNAs; this included the
administration of the NCE. The NCE is a variable-length test (NBCRNA, 2019). The sections
covered are basic sciences (25%); equipment, instrumentation, and technology (15%); general
principles of anesthesia (30%); and anesthesia for surgical procedures and special populations
(30%) (NBCRNA, 2019). A COA requirement of applying to a NAP is ICU experience (COA,
2019). ICU experience as defined by COA is “...one where, on a routine basis, the registered
professional nurse manages one or more of the following: invasive hemodynamic monitors (e.g.,
pulmonary artery, central venous pressure, and arterial catheters), cardiac assist devices,
mechanical ventilation, and vasoactive infusions” (2018).
Background Information

The certification requirement was first introduced into the nurse anesthesia profession in
1945 (Zaglaniczny, 1992). In 1979, researchers evaluated and compared types of degrees before
admission into nurse anesthesia school and concluded that students with baccalaureate and
master’s degrees scored higher than students with certificates and associate degrees
(Zaglaniczny, 1992). Researchers are now looking at preadmission criteria such as GPA, GRE
score, science GPA, types of nursing experience, and duration of ICU nursing experience and
their correlation with program success (Clayton, Lypek, Douglas, & Connely, 2000; Burns, 2011;

Ortega et al., 2013; Conner, 2015; Patzer et al., 2017). The overall purposes of these studies were
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to try to identify positive correlations between preadmission criteria and program success.
Interestingly, although a majority of the previously mentioned studies referred back to the study
done by Zaglaniczny in 1992, none of them used compared preadmission criteria to NCE scores.
Zaglaniczny (1992), was the only researcher to compare preadmission criteria and NCE scores.
In 1975, the NBCRNA began to administer the NCE for credentialing CRNAs (NBCRNA,
2019). NBCRNA publishes data on SRNA characteristics and compared it to first-time pass rates
(NBCRNA, 2019). These characteristics include gender, age, clinical background, and degree
earned. These same characteristics and correlating pass/fail percentages are published every year.
One characteristic that was not collected is the duration of ICU experience. This dissimilarity
creates an interesting topic for further research as ICU experience is a criterion for admission to
all NAPs.
Literature Review Results and Synthesis of Evidence

Overall, the literature has been ambiguous when it pertains to the duration of ICU
experience and its correlation with first-attempt NCE scores. There is also dissimilarity regarding
collecting duration data in months versus years. A hindrance to the review of literature was the
overall lack of direct correlation of duration of ICU experience and NCE scores. A majority of
the literature listed years of ICU experience as an important factor for admission into a NAP or
other Graduate Nursing Program (Ortega et al., 2013; Patzer et al., 2017; Zaglaniczny, 1992).
Zaglaniczny (1992) concluded that SRNAs with more years of nursing experience scored higher
on the NCE. Burns (2011) did not directly correlate years of nursing experience to NCE scores
but did conclude that years of nursing had an inverse relationship with GPA. This provided an

interesting point that was mentioned in a separate study. Ortega et al. (2013) reiterated
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Zaglaniczny’s study from 1992 that graduates with more ICU experience scored higher on the
NCE but had lower GPAs in their respective Nurse Anesthesia programs.

Furthermore, ICU experience has been and continues to be a major part of the admissions
process for NAPs throughout the United States (Ortega et al., 2013). Research that shows a true
correlation with NCE first-attempt scores is still lacking. Although studies showed correlation
between years of ICU experience with NCE scores, the articles compared multiple variables and
were not specific. Zaglaniczny (1992) looked at scores from 1987-1989, and Ortega et al. (2013)
reviewed previous data from the 1992 study that Zaglaniczny published.

With the decline of first-attempt NCE pass rates from 89.9% in 2008 to 84.3% in 2018,
coupled with the growing need for CRNAs, it is important that NAPs admit candidates who will
not only be successful in the program, but will ultimately pass the NCE (NBCRNA, n.d.). There
is current literature that examines admissions criteria and their correlation with NCE first-attempt
scores. However, there is a lack of literature that looks at the quantity of ICU experience and the
role that it plays compared with NCE first-attempt scores. The NBCRNA correlates
demographics (i.e. gender, age, clinical background, and degree earned) with NCE first-attempt
scores but does not take duration of ICU experience into account. There is a need to examine this
pre-admission requirement to provide evidenced-based data analysis to help support, reject, or
recommend changes that will ultimately assist NAPs to select candidates who will ultimately
pass the NCE on their first attempt. Furthermore, this scholarly project used the number of
months, instead of years, of ICU experience as a more precise measurement to assess for a

correlation with NCE first-attempt scores.
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Conceptual Framework

A clear-cut theoretical framework could not be identified within the relevant literature.
Therefore, the Witkin and Altschuld’s needs assessment model (Witkin & Altschuld, 1995) was
used as the conceptual framework for this study. The Witkin and Altschuld’s needs assessment
model serves as an analysis, assessment, and action plan framework all within one method. The
process includes three phases that can be adapted to fit the needs of an organization (Witkin &
Altschuld, 1995). The three phases include the pre-assessment, assessment, and post-assessment
phases.

Methodology for Scholarly Project

Project Aims

The purpose of this scholarly project was to determine if a relationship existed between
duration of ICU experience prior to the admission to a NAP, as measured in months, and NCE
scores. A secondary aim was to make evidence-based recommendations appropriate for those
findings. The project objectives were delineated as follows: determine if there is a correlation
between duration (measured in months) of ICU experience and NCE scores within the 2014-
2019 NAP cohorts by Spring of 2020 and make recommendations regarding use of duration of
ICU experience as an influencing factor on the AHU NAP admission process and its potential
implications.
Methods

This scholarly project was conducted with a quantitative, retrospective, correlational
design. All ICU experience data and NCE scores were quantified and provided by the AHU NAP
department and were fully de-identified prior to any evaluation or analysis performed by the

scholarly project team. The number of ICU months was extrapolated from the applicant-
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submitted resumes, based on the number of months they self-reported plus an extrapolation
process that assumed that the applicant continued working full-time in the stated current ICU
setting through the end of the month immediately prior to the Master of Science in Nurse
Anesthesia (MSNA) program start. The sample consisted of 136 students that were previously
enrolled at AHU’s MSNA NAP in the graduating cohorts of 2014-2019. The setting was a
private Christian college in the southeastern United States. The measured variables were the
number of months practicing in the ICU (independent) and overall first-attempt NCE scores
(dependent). Data was analyzed using the Statistical Package for Social Sciences (SPSS)
statistics software: version 21 provided by AHU and with the assistance of Dr. Roy Lukman. A
bivariate correlational analysis measuring the strength of relationship between the two variables
was employed. Ethical considerations included the protection of identity and privileged
information. There were no interactions with human subjects, and data was completely de-
identified prior to being provided to the scholarly project team for analysis, therefore, no
informed consent was required. The Information Technology Department at AHU created a
secured cloud-based storage for data protection. Information will be kept for a 5-year period and
then cleared by the Information Technology Department at AHU. Based on the literature review
and data analysis, the project made recommendations regarding the minimum quantity of ICU
experience required as part of the AHU NAP admissions process.
Planning and Procedures

The support of the AHU NAP was essential in facilitating the proposed scholarly project,
and key players were Dr. Alescia DeVasher Bethea, Dr. Sarah Snell, Dana Williams, and Dr. Roy
Lukman. Through the identification and interviews of key players, an implementation plan was

formulated. Dr. DeVasher Bethea and Dana Williams worked together in data collection to
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provide de-identified data (personal communication, June 17, 2019). Dr. Lukman assisted with
the processing and analysis of data.
Timeline

The project began with a PICOT question guided literature review leading to an issue
warranting investigation. Thorough project aims and an implementation plan were formulated.
AHU Scholarly Review Committee (SRC) and Institutional Review Board (IRB) approval was
completed in the Fall of 2019. Data was obtained in the Spring of 2020 and analyzed in the
Summer of 2020. Post implementation, development of a final manuscript for professional
dissemination, presentation to key players, and the development of a poster presentation will take
place during the Fall of 2020 through Spring of 2021.

Analytic Approach

Analysis was performed on de-identified retrospective data collected on previously
enrolled students (N = 136) at AHU’s MSNA NAP in the graduating cohorts of 2014-2019. The
objective of the data analysis was to determine if there was a correlation between quantity
(measured in months) of ICU experience (M =49.8, SD = 35.9) and NCE scores (M =498.3, SD
= 44.8) within the 2014-2019 NAP cohorts.

Several assumptions failed to be upheld when determining the validity of using Pearson’s
Correlation analysis. As illustrated in Figure 1, the first assumption that failed to be upheld was
the need for a linear relationship between the two variables. The second assumption that failed to
be upheld was the absence of significant outliers in the data. The Skewness coefficient in the
variable “ICU” (Skp = 1.834) indicated that there were 21 outliers in the data (Table 1).
Consequently, the 21 identified outliers were removed to correct the Skewness in the variable

“ICU”. Therefore, descriptive statistics were adjusted for the removal of the 21 outliers. The new
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sample size was reduced (n = 115) and the descriptive statistics were adjusted (Table 2). The last
assumption that failed to be withheld was that there was a bivariate normality in the data. Using
the Shapiro-Wilk test for normality, the variable “ICU” failed the assumption of bivariate
normality (S-W =.925, p <.001). As a result of the failed three assumptions, Pearson’s
Correlation analysis could not be utilized. Spearman Rank Order correlation was the appropriate

analysis that was chosen.
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Figure 1. Scatter Plot. Intensive Care Unit Experience and First-Attempt National Certification
Examination Scores (N = 136). Note: ICU= Intensive Care Unit experience (measured in

months); NCE= National Certification Exam score.
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Table 1

Descriptive Statistics: Intensive Care Unit Experience and First-

Attempt National Certification Examination Scores

Statistic Std. Error
Mean 49.7941 3.08290
Lower Bound 43.6971
95% Confidence Interval for Mean
Upper Bound 55.8911
5% Trimmed Mean 45.7729
Median 36.0000
Variance 1292.580
ICU Std. Deviation 35.95246
Minimum 12.00
Maximum 192.00
Range 180.00
Interquartile Range 33.00
Skewness 1.834 208
Kurtosis 3.210 413
Mean 498.3456 3.84151
Lower Bound 490.7483
95% Confidence Interval for Mean
Upper Bound 505.9429
5% Trimmed Mean 499.0948
Median 499.5000
Variance 2006.983
NCE Std. Deviation 44.79937
Minimum 367.00
Maximum 603.00
Range 236.00
Interquartile Range 60.50
Skewness -.259 208
Kurtosis .049 413

15

Note: ICU= Intensive Care Unit experience (measured in months); NCE= National Certification

Exam score. *Skewness of data is indicated in the variable ICU (1.834). Consequently, 21

identified outliers were removed.
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Table 2

Adjusted Descriptive Statistics

16

N Minimum | Maximum Mean Std. Deviation
Statistic | Statistic Statistic Statistic | Std. Error Statistic
ICU 115 12.00 79.00 36.6261 1.44132 15.45648
NCE 115 367.00 603.00| 497.7043 4.06910 43.63625
Valid N 115

Note: ICU= Intensive Care Unit experience (measured in months); NCE= National Certification

Exam score.

Results

Analysis was done on the adjusted descriptive statistics found on Table 2 using

Spearman’s Rank Order correlation. No conclusion can be drawn between the duration of ICU

experience (measured in months) and NCE scores within the 2014-2019 AHU’s MSNA NAP

cohorts (Spearman r; =-0.156, n = 115, p = .096) (Table 3).

Table 3

Spearman Rank Order correlation between the duration (measured in months) of ICU

experience and NCE scores within the 2014-2019 AHU’s MSNA NAP cohorts

ICU NCE
Correlation Coefficient 1.000 -.156
ICU Sig. (2-tailed) ) .096
N 115 115
Spearman's rho ) )
Correlation Coefficient -.156 1.000
NCE Sig. (2-tailed) .096 )
N 115 115

*Correlation is significant at the 0.05 level (2-tailed). Note: ICU= Intensive Care Unit experience

(measured in months); NCE= National Certification Exam score
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Discussion

The purpose of this scholarly project was to investigate the relationship between months
of ICU experience prior to the admission to a NAP program and NCE scores. Retrospective data
was collected from a total of 136 previously enrolled AHU’s MSNA NAP students from the
graduating cohorts of 2014-2019. During data analysis 21 outliers were identified and removed
(n=115). Additionally, the use of Pearson’s Correlation analysis could not be utilized due to
several assumptions not being able to be upheld. Therefore, Spearman’s Rank Order correlation
was chosen for correlational statistical analysis.

After reviewing the statistical analysis, no conclusion can be found between the duration
of ICU experience (measured in months) and NCE scores within the 2014-2019 AHU MSNA
NAP cohorts. Interestingly, the obtained p-value of 0.096 approached statistical significance (p
> .05, but <.10). This indicated that there could be good chance of obtaining statistical
significance with a larger sample size.

Recommendations for Applicability to Practice and Contribution to Professional Growth

Through examination of the current literature and the analysis of data, insight can be
obtained on the relevance of the requirement of a minimum quantity of ICU experience for entry
into the nurse anesthesia program. With the shift of NAPs to a doctoral degree, it is imperative
that the admissions process grow as well, with one area for improvement being the inclusion of
evidenced-based admissions criteria. Admissions criteria have not been reexamined for several
years, and the need for innovation may be crucial. A better understanding of the relationship
between admissions criteria and student success is needed to help promote best practice in

education for NAPs (Burns, 2011).
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This project examined AHU’s NAP admissions criteria. Through data analysis and
literature review, conclusions were formulated, and recommendations provided, relating to the
specific admissions criteria of a minimum time requirement of ICU experience prior to
admission into AHU’s NAP. Although the statistical analysis did not show a clear correlation
between months of ICU experience and NCE scores, previous research from the literature review
demonstrated a positive correlation between years of experience and higher NCE scores (Ortega
et al., 2013; Zaglaniczny, 1992).

Despite the positive correlation found between years of experience and higher NCE
scores (Ortega et al., 2013; Zaglaniczny, 1992), caution should be taken, and other factors should
be considered. Burns (2011), found an inverse relationship between years of critical care nursing
experience and overall GPA in NAPs. This led to an assumption that years away from academia
may be more of an influencing factor on academic success when compared to the number of
years of critical care experience (Burns, 2011). Furthermore, Zaglaniczny (1992) found that
younger graduates achieved higher NCE scores than older graduates but graduates with more
nursing experience (mean age-31.39 years) still scored higher when compared to graduates with
less nursing experience (mean age-32.75 years). Although ICU experience may be beneficial
towards clinical success, since there is no conclusion on its effect on NCE first-attempt pass
rates, its overall contribution to the program should be considered thoughtfully.

After reviewing the results from the statistical analysis and comparing those results to the
literature review the following recommendations were constructed:

e Replicate this scholarly project using a larger sample size and data from more
than one program to increase the chances of obtaining a result with statistical

significance.
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e Incorporate a qualitative component into the study (i.e. “type of ICU
experience”) and perform a multiple linear regression analysis.
e The AHU NAP to continue to use ICU experience as an influencing factor in the
admission process, but not rely on it solely regarding first-time pass rates for
NCE.
Conclusions and Limitations
Limitations included the translation of self-reported years of experience to months of
experience due to previous admissions’ questionnaire left room for error. Furthermore, flaws in
the data included applicants’ months of ICU experience was a self-reported number, and it was
assumed the applicants worked up until the start of the program. As discussed earlier, the
statistical analysis indicated that with a larger sample size there could be a good chance of
obtaining statistical significance. The researchers recommend that this study be replicated to
include data from multiple NAPs. The use of a larger sample size can help researchers achieve a
result that is statistically significant.
Dissemination Plan
After data was processed and analyzed, a final manuscript was prepared during the Fall
of 2020. This manuscript contains findings, discussions, conclusions, limitations, proposed
applications, and recommendations for AHU’s NAP admissions process. A PowerPoint
presentation was made that highlights key points from the scholarly project. After final approval
from the Scholarly Project Chair, the PowerPoint presentation will be presented to all necessary
key players. Finally, a scholarly project poster will be developed to present at

the AHU NAP Scholarship and Poster Presentation Day which is planned for April 5", 2021.
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correlational study

Study two:
Retrospective
analysis, multiple
regression analysis

academic status
and GPA
(dependent)
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(independent) best
predict program
completion and NCE
success (dependent)
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review current
literature on stress
and self-efficacy
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relationship with
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Design

Study One:
Systematic review,
literature review
Study Two:
Systematic review,
literature review

Allied Health Literature, Trip,
ProQuest, SumSearch, and
Google Scholar from the years
1980-2011.

Search Terms: “Success in
nurse anesthesia programs”,
“attrition in nurse anesthesia
programs”, “student registered
nurse anesthetist (SRNA)
success”, “SRNA attrition”,
“nurse anesthesia education”,
“success”, and “national
certification exam”.

Limits: English-language only,
peer-reviewed journals,
Unpublished theses and
dissertations were not included
Reviewers: Five independent
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literature review of 48 articles
related to retention rates, self-
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retention.

Conclusion/Implications

Study One: Experience
had inconsistent results;
positive relationship w/
GPA and success
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